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ABSTRACT

Kimberly Ann ORourke, A Study Comparing Two Methods of Teaching Inequalities and
Polynomials to College Prep Algebra 1 Students, 1996, . Sooy, Maihematics Education

The purpose of this study was to determine whether significant differences existed in
the learning of inequalities and polynomiala by using the traditional Algebra 1 boolk as
opposed (o Applied Mathematics units.

¥he population used for this study was comprised of stdents from two college prep
Algebra 1 classes at Collingswood Fligh School, Collingswoad, New Jersey. The
experimental group was taught mequalides and polynomials using the Applied
Mathematics units and the control group was tanght these subjecty using the traditional
Algebra 1 book. At the beginning of the study, the mean of each group's first markino
perind grades was used &8 4 pretest to show that the ability level in both groups was
comparable. Afier completing instruction on inegualities, the two groups were given o
common posttest. An independent t-test was administered, which determined that there
was no significant difference between the two groups. After completing instruction an
pelynomials, both proups wers glven & postiest on polynomials. An independent t-test
wis used, which determined that there was no significant difference herwesn the proups.
The researcher then made a comparison between the males and the famales in the
experimental group. Their combined inequalities and polynomials scores were used and an
independent t-test showed that there was no significant difference.

The conclusion from this study indicated that neither methad of teaching inequalities

and poiynormials in Algebra 1 classes resulted in 2 significant advantage over the nther.



MINI-ABSTRACT

Kimberly Ann O'Ronrke, A, Study Comparing Two Methods of Teaching Incqualities and
Polynomials to College Prep Alogbra 1 Students, 1996, J. Soay, Mathemarics Education

The purpose of this study was to determing whether significant differences existed in
the learning of inciualitics and polynomials by using the traditional Alpebia 1 book as
opposed to Applied Mathematics units. ‘The conclusion from this study indicated that
ngither method of teaching inequalities and polynomials in Algebra 1 classas resulted in g

significant advantage over the other.
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CHAPTER 1
Iniroduction to the Strdy

Introduction

Many students have taken a course in algebra by the time they have pradusted high
school, According to the National Council of Teachers of Mathematics, "Tn many cases,
this is ar algehra that is essentially the algebra of earlier decades and not an algebra that
will prepare students to enter [our] vibrant and technological world." Algebra should be
taught using a method that will transfer its principles to a person's occupation. ... Algebra
in 1is present torm filters large numbers of siudents from the further study of
roathetnatics.”? In order 1o be ready to move into the world of work, students aeed o be
mathematically competent. Alpebra is a hasis for that competengy. Mathemarics
etucatars need to find p method that allows this competency to grow. . Many 12th
graders display only limited mastery of the major concepts- and often are unable to use
their knowledge to solve r.'.trn:iI:llne,rns."2 Solvine problems in algebra js the key to
understanding its ¢oncepts  Unfortunately the algebra tanght today is not allowing the
students to solve these problems in a "real-life” manner. According t0 Donald Chambers,

farmer mathematics mpervisor in Wisconsin, "We just need to get the right algebra."

Eroblem
The purpese of tos study 18 1o determing whether significant differences exist in the
learming of ingqualitics and polynomials by using the traditional Algebra 1 bool as



apposed to Applied Mathematics units. To daetermine whether significant differences

exist, the following hypothesis will be tested:

H,, There i3 no significant difference in the leamning of inequalities between the

students who are taught using the traditional Algebra 1 beok and those

students who are tavght using the Applied Mathematics units.

H,,: There is no significant difference in the learning of polynomials between the

control group and the experimental group.

H,: There is no significant difference m the learning of inequalities and

polynomals between the control group and the experimental group.

The following hypothesis will also be tested:

0, There is no significant difference in the learning of incquahties and

polynormals berween males and females in the experimental group.

Signifi f the Probi
According 1o Edward A Silver, "Algebra is sometimes called a gatekeeper to
educational opportunity..." Therefore it is important for students to learn algebra in the
best possible way. Is ihe method by which algebra is faught traditionally, vsing a
textbook, appropriate? Or will students get more from a hands-on, reality-based alpebra?
"The praoblem rests with the content and teaching metheds used in traditional algebra
courses."> Algebra needs to be tanght it a way that will emphasize ", thinking,
reasoning, communication, and problem solving- all important goals in the NCTM

Standards (1989)."%



"Algehra's reputation as arcane is well known and well deserved."? Secondary schools
st chaose a way to teach algebra that will prove mast beneficial to all students. It has
been stated that the best way to teach mathematics is in 4 manner that "...stresses hands-on
application and real-life problem solving. " This means that the classroom becomes
place in which more maierials are used, group learng is wcorporated, creative thinking
and discussion are part of a daily alpebra class, instead of the usual lecture, memorization
and drill. "Making math relevant is one of the prime goals of today's trend."? Tn order to
do that, we need to change curriculums. It is the mtention of this study to determine if the
Applied Mathematics units, which will give the students an opportunity to get a more

hands-on, real-life approach, will be a superior method of teaching algebra.

Limitati
Thas studly was conducted at Collingswoaod High School, a school system comprised of
approximately 880 students in grades nine through twelve, with a 17% minority
popidation. Two classes of Algebra 1 were used for the experiment. Algebra classes
consist of students from all grade levels. The first class, held from 11:09 to 11:50, had 2B
students and the second class, held from 11:54 to 12:35, had 16 siudents. The book used
at Cellingswood High School is called Algebra 1 by Jan Fair and Sadie C. Brags, The
study took place over e seven week period from Yanuary to March 1996 and dealt with the

chapters on inequalities and polynomials.

Definiti iT
\pofied Matl .
A set of modular learning materials prepared to help high school students develop
and refine job-related mathematies skills. The emphasis remams on the 2bility to
understand and apply functional mathematics to solve problems in the world of

work.

d



Control Grovp

The one of two or more groups that is not subjected to the sxperimental factor or
condition introduced into the treatment of the experimental gm-l.lp.E

For the purpose of this study, the conirol group are those students vilinng the
traditional Alpebra 1 book.

Experimental Group

The one of two or more groups that is subjected to the experimental factor or
condition, the effect of which it is the purpose of the experiment to discover.”
For the purpose of this study, the experimental group are those students utilizing
ihe Applied Mathemancs units.

Lnequality

A statement of this form' "x is less than v," written as x <y, or "x 15 greater than
y," written as x > y. Inequalities containing numbers will either be true or false.
Inequalities containing variables will usually be true for some values of the

varable, 10

Polynomial
A polynomial in % Is an alpebrawe expression of the form

2 x" + aﬂ_lx“LI +...+ a3x3 + :121\:2 +tapxtag,

where a,, 41, ... , &, are constants that are the coeflicients of the polynomial. il

Frocedures

The population used for this study was comprised of studenis rom two college prep
Alpebra 1 classes ai Collingswooed High School, Collingswood, New Jersey, This school

system congisis of approximarcly 880 siudents in grades nine through twelve, with 2 17%

4



minority popwlation. The experimental group was taught inequalities and polynomials
using the Applied Mathematics units and the control group was taught these subjects using
the traditional Algebra 1 book. Beth of these classes were tauglt by the researcher.

The study commenced at the beginning of the unit on inequalities, January, 1996, and
terminated at the end of the unit on polynomials, March, 1996, encompassing a period of
seven weeks. At the beginning of the study, the mean of each group's first marking penod
grades was used as & pretest to show that the ability level m both groups was comparable.
In order to compare the two classes marking period grades, it should be known that both
classes used the traditional Algebra 1 bock up to the point in winch the study began, At
the end of the unit on inequalitics, each group was given a comman posttest on
inequalities. After the students' posttests were scored, an independent t-test was used to
determine if there was a significant difference berween the control group and the
experimental group. At the end of the unit on polynomials, each group was given a
common posttest on polynomials. After these posttests were scored, an independent t-test
was used to determine if a sigmficant difference exasted between the two groups. The
tesearcher took a combined score on both the inequakities posttest and the polynomals
posttest and used an independent t-test to determine if a significarit difference existed
between the two groups.

At the beginning of the study, the mean of the males and the females in the
experimental group's first marking period grades was used as a pretest to show that the
ability level in both groups was comparable. After determining the students' combined
s¢ore on the inequalities posttest and the polynomials posttest, an independent t-{est was
used to determine if there was a significant difference between the males and the females

in the experimental group.
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CHATPTER 2
Relaied Literature and Related Research

Introduction

This chapter will be devored to the discussion of related literature and refated research
While researching the subject of algebra and curriculum, it was found that the best way to
appraack this information would be to show a Instorical background of algebra and
mathematics curriculums and how they bave changed over the years. As for related
researcty, lew studies were found that nvolved algebra and Applicd Marhematics because
thas prosra has been receitly devised, There were s fow peripheral studies that will be

discussed.

Belated Literature

The review of lergiure indicates that there have begn many changes in the
mathematics curriculum over the years. After Spurnik I orbited the Earth in 1957, the
United States "...focused national zttenton on the importance of mathematics. "l A gense
of ureency surrounded the ever-pregsent tagk of revising curriculs and courses "< This
was called the 'mew' mathematics and was developed in the 1960's. It is important to
widerstand that a 'mew' mathematics was oot discavered. In the ‘new’ math, the emphasis
was now given 10 topics that were not previously treated. Tt introduced recent and
important developments in mathematics and emphasized the structure of mathematics. It

was "...essentially a renewed mathematics..."> The new' mathematics had an " increased



importance in an age and society deeply involved in technnlngy.“4

The new program
"...stressed leaming and use of mathematics rather than memorization. "> It invalved the
use of many experimental maierials and physical models in the classtoom

Ag times moved from the 1960's to the 1970's, more currictihtm chanpges in
mathematics were made. "Mathematics has changed; knowledge about how students leam
mathematics has alse changed. "® Some recommendations through the mid-1970'
meieded ... siressing ihe applicaiions of mathemaiics and incorporating calculators and

coMmpuiers in mathematics prugrams."T

"New materials were prepared apd various school
systems were asked to try the new materials and report their usefulness."S At this point,
programs were revised and new curriculums were developed.

In the 1980's, extensive Tecommendations were made regarding the role of problem
solving. In 1983 the National Commission on Excellence in Education produced A Nation
At Risk: The Imperative for Education Reform. This report ™. .stressed that all hish
school praduates sbould understand peometric and alpebraic concepts — and applications
of mathematics in everyday sitiations Tt advocated the development of new, equally
demanding mathematics curricula for all students. "% n 1984 the Wational Councit of
Teachers of Mathematics published Compuiing and Mathematics: 1he Impact on
Secondary Schaol Curriculum Tt emphasized developing concepts, relatipnships,
structures, and problem-solving skills.

Al ‘this point, it is imporiant (o note that the mathematics curmcutum taost continuously
change to keep up with the technology of today. "...1t is appropriate to think of

curriculum development as having a cycle..." 10

This cycle should be approximately five
to seven vears long and should hold irue for the algebra curriculum as well.

"1t i5 recommended that all sadents smady the equivalent of one il vear of algebra
during high school.™ i Why? "Algebra oflers a unique opporiunity o develop linkages
among the varzous parts of mathematics which sometimes appear to be unrelated

\‘ch:s\in::s.,J,“l2 Algebra's importance has increased in recent decades. But, "as long as we

B



stick to a traditional imterpretation of algebra, we cannot educate our vaouth zs it needs to
be 1z order to face the firture with fewer dangers."'? We need to deepen the students'
mastery of akills. "The curricibim must be revised to teach appropriste alpebraic ideas
and greater access to algehraic competence must be provided to all students, 14 Along
with revising the curriculum, teachers must improve instnictional strategies to got a well-
rounded algebra.

All of these curriculum changes have been taking place and will continue to take place
in the foture,  Applicd Mathematics 18 @ program that meorporates many of these changes
in one way or another. Tt could be used to replace algebra since it covers ali of the
concepts algebra covers. Applied Mathematics will "...emphasize both the technical pnd
higher-order thinking skills students need in today's worlplace.” 15 Algebra needs
praciical applications that will motivate students and make them want to learn the skills
they will peed. It may be possible that the algebra curticulum in the future will include the
Applied Mathematics materials which in fum would give the smidents a more real-ife,

hands-on approach ta algebra

Related Research

In 1994, Edward Allen Williams compared Applied Marhemarics T and 1 with
traditional Algebra 1 in a thesis written for the University of Arkansas. He compared the
affects of an apphied scademic approach 10 teaching Alpebra 1 with the effects of a
traditional method of teaching Algebra 1. 18 The subjects were 721 Algebra 1 smidents and
119 Math Tech II students from Springdale High School. The Math Tech II studemnts
made up the conirol group and the Alpebra 1 students made up the sxperimental group.
Marhematics scores from the Stanford Achievemenr Tast were callected and agatyzed
using an independent t-test. Williams found that the control group showed significantly
higher achievement than the experimental group. An anzlysis of covariance was used to

analyze the scores fiom the National Proficiency Survey Serigs Algebra 1 Test, This score

9



was the dependent variable, the scare from the math section of the SAT was the covariate
(independent variable), and the methed of weaching was the second independent variable.
This analysis showed a significant difference between both groups. Williams found that
the Math Tech II group scored significantly higher than the Algebra | group.

Pairiciz J. B Chism conducted a similar study that compared the achievement of
studenis who had completed "Applied I and " with students who had completed one year
of aigebra. 17 ghe atso compared thelr attitudes. The subjects were 224 students from
seven hiph schools in Georgia,  An analysis of covariance was used to comppare the
achievement in mathematics, with the SAT-Math section as the dependent vadable  This
showed a siatistically significant difierence between the two groups. The "Applied Math"
group showed higher gaing in mathematics achievement than the alpebra group.

The Mathematics Attitude Inventory (MAT) was used to compare the aftiides towards
mathematics of the two groups. A t-test was applied and thers was no statistically
significant difference between the groups on any of the areas measured by the
Mathematics Attitude Inventory.

A similar study was dong by William Robinson Jobngon, He examined the success
indicators for the Applied Mathematics Program in Georgia. 1% The foltowing attributes
were used to deiermine if the program was successtul: a) student grade and age, b)
student artimade, ¢) teacher education, or years of experience, d) student’s previous
mathematics oourses, and ) stndent's career aspirations or educational plans.

The study consisted of data collected from 37 urban and rural high scheols in Georgia.
The measuies of student success that were used were the student's prade assicned ai the
end of the first term and the difference in pretest and posttest scores on two different
pnits, The follerwing variables had ne significant infloence on either measure. ihe
shudent's gex, the student's attitude, the student's pians 1o take more mathamaties courses,
or the shident's plans after gradpation to get a job The student's arade isvel and
confidence had significant influence on both measures. The following had significant

10



influence on only the student's grade at the end of the term: the sludent's age and atiitude
towards suceess in mathematics, the nimher of mathematics courses taken, and the
teacher's expertence in industry. Johnson concluded that attitides do not appear 1o have a

sigmiticant influence on success in the Applied Mathematics courses.

11
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CHAFPTER 3
Procedures
Introduction
This chapter will include an explanation of the population of the study, the
development of lessons, and the conducting of the experiment. T'wo sections of the
course entitled college-prep Algebra 1 were utilized for this study. One group of sixieen
students was the called the experimental group. The other group of twenty-eight students

was called the control group.

Population of Study

The Collingswood Schoel District is comprised of one high school. Ii is located m
Collingswood, New Jersey- part of Camden County. Collingswood School District was
started m 1907, The study was conducted at Collingswood High School. This school
system consists of approximately 880 students in grades nine through twelve, with a 17%
minority population.

The mathematics eurriculum at Collingswood High School is designed to meet the
needs of every student. The students involved in this study were freshmen, sophomores,
juniors, and seniors at Collingswood High School enrolled in college-prep Algebra 1.
Recommendations of the teachers and the guidance department were factors in

determining the placement of students in this course.

14



The experimentzl group consisted of sixteen students from grades nine and ten. The
class toolk place from 11:54 am to 12:35 pm. This group was taught inequalities and
polynomials using Applied Mathemaiics units developed by the Center for Occupational
Research and Development. The control proup consisted of twenty-eisht students from
grades nine through twelve. The class tool place from 11:09 am ta 11:50 am. This group
was taught inequalities and palynomials using the traditional Algebra 1 book, which is
called Alzebra 1 by Jan Fair and Sadie C. Bragg. Both classcs were taugli by the

rescarcher.

Development of Lessons

A single list of objectives for inequalities and polynomials was written for both the
gxperimenial group and the control group. From ths list separate kessons were used for
each group,
Expenmental Group

This group was taught inequalities and polynomials throngh the nse of the Applied
Maihemaiics units designed by the Center for Oceupational Rescarch and Development,
The umis vlilized were: Unit 27- Inequalities, Unit 12- Using Scientific Notation, Unit 34-
Solving Problems With Powers and Roots, and Unit 23- Factoring. These units have
lessons that include a unit video with a real-life video problem the students soive together,
rending assiprments, class activities and examnles, problem solving activities, several
hands-on mathematics tabs, and a unit test.]
Control Group

This group was taunght inequalities and polynomials using the traditional Algebra |
hook.2 The chapters utilized for the study were Chapter 5- Inegualities and Chapter 6-

Polynomials. All lessons and problems were taken fiom this book,

15



Conducting the E .
The study commenced at the beginning of the chapter on inequalities, January, 1996

and terminated at the end of the chapter on polynomials, March, 1996, encompassing a
period of seven weeks. At the beginning of the study, the mean of cach group's first
marking period grades was used as a pretest to show that the ability level in both prowps
was comparable. In order to compare the two classes’ marking period grades, it shonid be
known thar both clagses used the traditional Algebra 1 book up to the point in which the
study began. An independent t-test was utilized to determine whether there was a
significant difterence between the two groups.

Alter completing instruction on inequalities, the two gronps were given a common
posttest on inggualities.  After the stidents'’ posttests were scored, an independent t-test
was used to determine if there was a significant difference between the experimental group
and the control group.

After completing instruction on polynomials, each group was gives a conunon postiest
on polynondals.  Afler thege posttesrs were scored, an independent t-test was used to
determine if a significant difference existed between the two groups. The researcher then
took a combined score onr both the inequalities posttest and the polynomials positesti and
used an independent i-test te determiog i there was a significant difference berwveen the
two groups on their combined scores.

Af the beginning of the study, the mean of the males and ihe females in the
experimental group's first markang period grades was used a8 & pretest to show that the
ahility level in both groups was comparable. After determining the students' combined
score on the inequalities posttest and the polynomials posttest, an independent i-fesi was
used 1o determine if thers was & sienificant difference between rhe males and the femalas

in the experimental group.

16
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! See Appendix A.
2 Jan Fair apd Sadic C. Brapp, Alnebra 1 (New Jersey: Prenties Halt, 1993),
3 Gee Appendix B.
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CHAFPTER 4
Analysis of Data
Introduction
Included in this chapter will be an in-depth analysis of the pretest and the different
positests, including the inequaliiies postiest, ihe polynomials posttest, and the combined

score of the two postiests.

Analysis of Biefest

The two groups of students were taught Algebra 1 using the traditional Algebra 1 book
throughout the first marking period. In erder to show ihat these groups were compatible,
the researcher used the frst marking period prades as the pretest scores. Appendix B
comtains the raw data for the pretest scores for each proup,

An independent t-test was administered to determine if there was any significant
difference between the twa eroups with regpect 1o their ability in Alpebra 1. The

following formula was utilized in determining the t-score:

t= %y - where S {n, - 1)312 + {1 - 1)522

spp,‘(h’nl T 1/na) ny tny-2

In the formula, Xy is the mean of the cottrol group and %5 18 the mean of the experimental

group, where 81 and 84 are the standard deviations of the control group and experimental

18



proup respectvely, Table 1 shows a surmmary of the resulis about the pretest scores. The

t-seore was -0 481 which was naot significant at the 0.05 level. Therefore we can assume
that the control group and the experimental group were at the same ability level before the

experiment began.
Table 1

Summary of Pretest Scores

Group n Mesn Standard Deviation

Conzral Group 28 83.107 12.733
Experimental Group 16 88.187 7.670

Table 2 shows a summary of the results about the pretest scores of the experimental
oraup alone, separated into males and females, The r-scove was 06825 which was not
significant at the 0 05 level We can safely assume that the males and the fameles were at

the same ahility level hefore the experiment began.

Table 2
Suamnary of Pretest Scores of the Experimentgt Group
Separated by Males and Females
Group n Mean Standard Deviation
Males g 88.33 B.E74
Females 7 CH H.481

19



Analysis of Posttest

After completing mstruction on inequalities, the two groups were given a positest. A
summary of the results for both groups appear in Table 3. An independent t-test was
admnisiered to determine if there was any significant difference between the two groups
with respect to the learning of inequalities. The t-score was -0.7912 which was not
significant at the 0 05 level Tt was concluded that there was no significant difference
between the two groups. Therefore the first mull hypothesis cannot be rejected.

Table 3

Summary of Inequalities Posttest Scores

Group n Mean Standard Deviation
Controd Group 28 72,25 20.381
Experimental Group 16 76.687 12.202

After completing instnuction on polynomials, both groups were given a posttest on
polynomials. A sammary of the results is found in Table 4. An independent i-test was
used to determing if there was any significant difference between the two groups with
respect to the learning of polynomials. The f-score was -0.518 which was naot significant
at the (.05 level. It was concluded that there was no signtlicant difference between the
twao groups on the leaming of polynomials. Therefore the second mull hypothesis cannot

be rejected.

20



Tabie 4
Summary of Polynomials Posttest Scores

Group n Mean Standard Deviation
Control Group 28 84.714 12.806
Experimental Group 16 87.625 15,889

The researcher then found the combined score of the inequalitics posttest and
polynomials posttest The raw data can be found in Appendix B. A surmunary of the
results is found in Table 5. An independent t-test was used to determine if there was a
significant difference between the control group and the experimental group. The t-score
was -0.746 which was not significant at the 0.05 level. Tt was concluded that there was na
significant difference between the two groups on the learning of inequalities and
polynomials. Therefore the third mull hypothesis cannot be rejected.

Table 5

Summary of Combined Inequalities and Polynomials Posttest Scores

Group n Mean Standard Deviation
Control Group 28 156.964 34.964
Experimentsl Group 16 164,312 23,304

The researcher then made a comparison between the males and the females in the
experimental proup. The combined score on the inequalities and polynomials posttests

was used to determine if there was a significant difference between the males and the
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fermales in the experimental group on the learning of inequalities and polynomiais. A
summary of the results is found in Table 6. An independent t-test was used. The t-score
was {.605 which was not significant at the 0.05 level. Tt was concluded that there was no
significant difference between the males and females. Therefore the fourth nulf hyporhesis
cannot be rejected.

Table &

Summary of Combined Inequalities and Polynomials
Posttest Scores of Experimental Group
Separated by Males and Females

Group n Mean Standard Deviation
Males ) 167,556 29 4107
Females 7 160,143 15.082
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CHAPTER 5

Summary of Findings, Coaclusions,
and Recommendations

Entroduciion

This chapter will inchude the summary of findings, conclusions, and recommendations.
The purpose of this study was to determine whether significant differences exast in the
izarning of inequalities and polynomials by using the traditional Algebra 1 book as

opposed to the Applied Mathematics units.

Q [ Findi

A t-test was the measuring instnument utilized to determine whether significant
differences existed. Six separate t-tests were administerad.

The first t-test was given to determine if the ability levels of the control group and the
experimental group were campatible. The control aroup had a mean of 83,107 and the
experimental group had a mean of 88.187. At the 0.05 level, the t-score of -0.481 was not
significant and the groups' ability levels were compatible.

The second t-test was given to determine if the males and the females of the
experimental group were compatible. The males had a mean of 88 33 and the females had
amean of 88, At the 0.05 level, the t-score of 0.0823 was not significant.
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After completing the chapter on inequalities, hath proups were piven a posttest. The
mean of the control group was 72.25 and the mean of the experimental oroup was 76.687.
At the 0.05 level, the t-score of -0.791 was not significant.

After completing the chapter on polynomials, both groups were given a positest. The
control group had a mean of 84.714 and the experimental group had a mean of 87 625,
At the 0,05 leved, the t-score of -0.518 was not significant.

The researcher took a combined mequabities and polynomials score for each group.
The mean of the control group was 156 964 and the mean of the experimental group was
164.312. At the 0.05 level, the t-score of -0.746 was not significant,

The researcher then took a combined score from both posttesta separated by the mates
and the females in the experimental group. The mean of the males was 167 556 aud the
mican of the [emales was 160.143. Ai the 0.05 level, the t-score of 0.603 was not

significant.

Conclusions

MNeither method of teaching inequalities and polynomials in Algebra 1 ¢lagses resulted
m & significant advantage over the other. Both methods of teaching resulted in an ingrease
in mathematical achicvement. The rescarcher concludes that either method of teaching
inequalities and pelynomials would be acceptable in an Algebra 1 class and one is not any

etter than the other.

Recommendations

i comparing the two methods of teaching inequalities and polymomials, the researcher
felt that some technicues used were betier tiian others. The experimental group watched
videos dealing with nequalities and polynomials which helped them to see where these
topics are used in the real world. They also completed laba on these topics which allowed

them to receive A hands-on approach and to work in cooperative groups.
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Since the resuhts of this shudy sbow that there wag no sismificant difference between the
learning of mequalities and polynomials 1sing a traditional method ag compared {o the
Applied meihad, the researcher felt that there were several areas that conld be firrther
studied. One major area is the length of time of the experiment. This experiment took
place over a period of seven weeks encornpassing only the chapters on inequalities and
polynominls It iz recominended that the study be made over a longer period of time and
include many more topies in the Algebra | curriculum. This may have different effects on
the results of the study.

Anather area is the size of the sample. The sample in thig study congisted of 44
students. 1i is also recommended that a study be made using a larger sample of stodents,

Thig may aleo have different effects on the results of the study,
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Lesson Plans for the Experimental Groep

Lesson #1.

Unit 27- Inequalities

A Objeciives.
1) To ntroduce inequalities.

B Procedures.
1) Read and discuse the introduction pages of the unit.
23 Complete examples on board.

Lesson #2
A Objectives:
1) To unrderstand how to order all types of numbers.
2} Tao sobve and goraph simple equations and inequalities.
B. Procedures
1) Read and discuss ordering section of the unit.
2} Read and diseuss aelving and sraphing simple equations and inequalities.
3) Complete all examples and shudy activites,

Lesson #3
A Ohjectives:
1) To solve inequalities invelving addition, subtraction, multiplication, and
division
B. Procedures
1) Watch and discuas unit video dealing with real-life situaiions in which
inequalities are used.
2) Rewview the graphing of simple equarions and inegualibes.
3) Read and discuss solving inequalities.
4) Compleie all examples and study activities.

Lesson 34
A. Ohjectives:
1) To solve and graph combined inequalities involving "and" {conjunctions) and
"or" (disjunctions}.
B. Procedures:
1) Read and discuss solving and graphing combined imequalities involving "andg”
ﬂnd "01'",
2) Dhiscuss intersections and unions.
3) Discuss differences between "and" and "or" combined incquahtics.
4) Compleie all examples and study activities.
9) Practice.

Lesson #0
A. Objectives:
1) To soive ahsohrte vahie equations,

28



Lessan #5 Continued

B. Procedures;
1) Review the meaning of absolute value.
2} Discuss how to solve absolute vahie equations.
3) Examples and practice.

Lessoun #6
A, Objectives:
1) To solve and graph absolute value inequalities.
B. Procedures:
1) Discuss how to solve absolute value inequalities.
2} Examples and practice.

Lesson & 7

A. Objectives:
1) To use inequalities to help solve word problems.

B. Procedures:
1) Read and discuss using inequalities in word problems.
2) Complete ali examples and study activiries

Lesson #8

A, Objectives:
1) To solve real-life problems using inequalities.

B. Progeduzes:
1) Use word problems at the end of the unit to help students see where
mequakities are used in real-life situations.
2) Read and complete ten word problems from various areas including Healthcare
Occupations, Indusirial Technology, Business and Management, and Home
Economics.

Lesson #9
A Objectives:
1} To complete the Izb on inequalities. (See Appendix C)
B Procedures:
1) Read and discuss lab in detail.
2) Break students into groups of three or four to complete the lab.

Lesson #10
TEST- Inequalities (See Appendix €)

Lesson #11
Unit 12~ Scientific Notation
A. Objectives:
1) To imtroduce scientific notation
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i 411 Continued
B. Procedures:
1) Waich and discuss unit video involving real-life situations in which scientific
notation 1s used.
2) Sobve video problem.
3t Read &nd discuss mtroduciion section of the unit.

Lesson #12
A, Obgectives:
1} To undersiand positive, negative, and zero exponents.
2} To write nambers in scieniific notation.
B Proceduras:
1} Read and discuss positive, nesative, and zero exponesis.
2} Read and discuss how-to write numbers in scientific noiation.
3} Complate all examples and study activities.

Lesson #13
A. Objectives
1} To convert mumbers writteo in scientific notation to decimal form.
2) To use calculators to work with numbers writien in scieniiic notation.
B Pracedures:
1} Read and discuss comverting nombers tromm sclentdic notation to decimal form.

2} Rend and discuss using caleulators when working with numbers in scientific
notation.

3} Complete all examples and stdy activities.

Lesson #14
A, Objectives:
1} To add, subtract, multiply, and divide numbers written in scientific notaion,
B. Procedures:
1} Read and discuss how-to add, subtract, multiply, and divide numbers written in
scientific notation.
2) Complete all examples and study activities,

Lesson #13
A, Objectives.

1} Te complete the lab on geigntific ootation. (See Appendix C)
B. Procedures:

1} Read and discuss lab in detail.

2) Break students into groups of three or four to complets the lab

Lesaon.£16

Unit 14- Using Powers and Roots
A. Chjecrives'
1) To introduce powers and roots.
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Lesson #16 Continued
B. Procedures
1} Watch and diseuss unit video dealing with real-life sitnations in which powsars
and roots are used.
2} Solve video problem.
3} Read and discuss the introduction of powers and roots.

Lesson #17
A Objeclives.
1} To use the caleulator to work with numbers that have exponenis.
2) To solve problems that involve the muliiplication and division of sumbers that
have exponents.
B. Procedures.
1} Read and discuss how-to work with numbers that involve powers.
2) Complete all examples and study activites.

Lesson#1%
A Ohjectives:
1} Toidentify monomigls,
2y To raise 2 monomial ta a power
B. Procedures:
P Read and discuss mongmials.
2) Complete all examples and study activities.

Lesson #19
Unit 23 Factoring
A, Ghjectives:
I} To miroduce palynomials and muliplying polynomials.
B. Procedures:
1} Read and discuss the introduction (o polynomials.
2) Walch aud discuss the vt video.
3) Solve the video problem using alpebia tiles,

Lesson 720
A Objectives:
1) To ideniily polynomials, binomials, and trinomials.
2) To muliiply a polynomial by a monomial.
B Proceduregs:
1) Read and discuss all types of polynomials.
2) Read and discuss how ta multiply a polynomial by a monomnmal.
3) Complete all exampies and study activities.

Lesson #21
A Objectives:
1) To nmultiply revo binomials.
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Lesson #21 Contmued
2} Ta inutiply any two polynomials.
B Procedures;
1} Read and discuss multplyving two binomials- seometneally and algebraically.
2} Read and discuss multiplymg any two polynomials.
3} Compleie 2l examples aitd study activities.
4} Use alpebra tiles to practice multiplying two binomials.
3} Use FOIL methed to multiply two binomials.

Lesson #22
A, COhjectives:
1} To add and subtract palynomials
B. Procedures
1} Review combining like terms.
2} Read and discuss adding and subtrscting polynomials,
i} Examples mnd practice:

Lesson #13
A. Objectives;

1} To complete the lab on multiplying polimomials. (See Appendix C)
B. Procedures:

i} Read and discuss lab i detail.

2) Break students imto groups of three or four to complete the l2b.

Lesson #24
TEST- Polynomials (See Appendix C)
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Lesson Plans for the Control Group

Lesson #1,
Chapier 5- Inequalities

A. Objectives:
1) To graph the solution sets of equations and inequalitics on & number line.

B. Procedures:
1} Solve equations and graph the solutions on a mimber ling.

2} Solve inequalities and graph the salutions on & number bne.
3) Practice the above concepts.

Lesson #2
A, Objeciives:
1} To solve inequalities using the addition and subtraction properties and to draw
graphs of the solution sets,
B. Procedures:
1) Review addition and subtraction propertics of equations.
2) Discuss addition and subtraction properties of wequalities.
3) Examples and practice.

Lesson fi3
A, Objectives:
1) To solve inequalitics using the nultiplication and division properties and to
draw graphs of the selution sets,
B. Procedures:
1) Review multiplication and divigion properties of equations.
2) Discuss multiplication and division properties of inequalities.
3} Examples and practice.

Lesson #4

A Objectives:
1) To solve inequalities using more than one inequalily property.

B. Procedures:
1) Review solving equations that involve mare than one equation property.
2) Examples and practice.

Lesson #5
A Objectives:

1} To solve combined inequaiities and to draw praphs of the solution sets.
B. Procedures.

1} Review meaning of inequalities.

2) Ihseusg definifiong of eonjunciions and disjunctions.

3) Exampies that involve solving and graphing combined inequalities.

4) Practice.
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Lasson £§
A Obiectives.

1) To solve cyuations involving absolute value,
B Pracedures:

1) Review absolute value.

2} Exaroples and practice.

Lesson# 7
A Objectives:

1) To solve and graph ineoualities involving absolute value.
B. Procedures:

1) Review conjuncrions and disjunctions.

2) FExamples and practice.

Lesson #8
A. Ghiectives:

1) To use ingqualities a8 4 problem solving strategy.
B. Procedures

1) Examples and practice.

Losson 9
TEST- Inequalities (See Appendix ()

Lesson 510
Chapter 6~ Polynomials
A Objectives:
1) To identify monomials.
2) To mudsiply monomials.
B. Procedures:
1) Review exponents.
2) Discuss the definition of 2 monomial.
3) Discuss the property of exponents for multiplication.
4) Examples and practice

Lesson #11
A Dbjectives:
1y To divide monomials,
2) To identify zero exponcits.
B. Procedures:
I} Review reducing simple fractions,
2) Dhiscuss the property of expanents for division
3) Examples and practice.
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Lessan #12
A. Obiectives:
1} To raise a monomial to a power
2) To raise a quotient of monomials to a power,
B. Procedures:
1} Review multiplying monomials.
2) Diiscuss the property of raising A monomial 10 & power.
3) Examples and practice.

Lesgon #13
A, Objectives:
1) To simplify expressions containing negative ¢xponcnts.
23 To write numbers in scientific notation.
3) To multiply and divide numbers written in scientific notation,
B. Procedures;
1) Disenss the meamng of a negative exponent.
2} Discuss the delintiion of a number written in scientific notation,
3y Examples and practice.

Lesson #i4
A, Objectives
1}y Toidentify polynomials, binomials, and trinomials, and the depres of a
monomial and a polynomial.
2} To simplify polynomuals by combining like terms and writing them in ascending
or descending order of exponents.
B. Procedures:
1} Review comhining [ike rerms.
2) Dascuss the meaning of the depres of & monomial and a pohmomial.
3} Examples and practice.

Lesson #15
A. Objectives:
1) To add polynomialg,
2} To subtract polynomiais.
B. Procedures:
1) Review combining like terms.
2} Examples and practice.

Lesson 16
A, Objectives:
1) To muitiply a polynomial by a monomial,
2) To simplify algebraic expressions that involve multjplication o a polynomial by
a monomial,
B. Proceduras
1) Review the distributive property.
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Leason #16 Continued

2y Examples and practice.

Lasson #17

A Objectives:
1) To mtuply two bmonuals.
2y To multiply any two polynomials.

B. Procedures:
1} Disouss the FOIL method far multiplying two binoimnials.
2} Use the distributive property to multiply two polynomials.
3) Examples and practice

Legson #18
A, Objectives:
1) To find the square of a binomial
2} To find the product of the sum and the difference of two werms.
8. Procedures:
1) Review raising a2 monomial to a power.
2y Khnscuss the sieps on how-to square a binomial.
3) Discuss the steps on how-to find the product of the sum and difference of the
Sane twa lerms.
4) Examples and practice.

Lesson #19
TEST- Polynomiats (See Appendix C)
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NAME: DATE:

INEQUALITIES TEST MRS. OROURKE
ALGEBRA ] PERIOD

#1-4, Match each equation or inequality with its graph in a-d.

1. x=-2 FI——

d o
-4 =3 -i=-1 0 1 2 7 =+

2. yz12 b, —————t—— - 2.
-4 -1 =2-1L 0 1 7 o¢
3. < -2 o e r—r—— 3.
—4 =3 =21 =L @ 1 Z 1 1

ho1E2 B B R 4,

#3-11, Solve each inequality. Draw a graph of the solution set.

5 x+ 12 <15 e ———t = 5.
=4 =3 =3 =1t @ I 2 3 4

8 3m- 524 ——— e L=
=4 =3 =211 0 1 2 3 &

-8 > 9+ - - l —t—

T 5%-(x-8) > 9+3(2x-3) T T e 7.

. x+4<10 - stz &

9, 2x -3 < -2 S S S AR

10, 3> {2x-3)=5 ——— e e ),
=4 = =2 =f 0 1 2 1 ¢4

1. 16 - 8n <0 or -14 < .7 =-———r—1——n————= ]
e =31 =3 =L g § I 3 &

#]2-14, Match each graph with iis inequality in a-c.

12, Tl - - 4 -3 <X <4 12,

13, i {Dee———r—— - } 2 < x agnd x < 2 13

14, — O ——— sl

e . 2>x>-3 14,
#15-16, Solve each equation,
15 |o]=12 s
6. |x+4]=9 16.
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#17-19, Solve each inequality. Draw a graph of the solution set.

17. ln|{3 —-— - e 17
=4 =3 =3 -t 2 1 2z 3z 1

18 [xj-o2>s FEEEREREnaib.

19. [2x - 2] > 3 — e 19,
-4 -3 =2 -1 8 % I 3 4

#2(~-23, Wrile an inequality to represent each situation. DO NQT SOLVE!!

20, "zis less than or equal to the product of twice y and the 20.

square of x "

2Z1. "the sum of 5 times a number added o 4 times anpther 21,

number is greater than 30."

22 Lawns has $1.00 in his piggy bank and Jess has $1.50 in hers. 22

Each week Luis depeosits 50 cents in his bank and Jess
deposits 40 cents in hers. If w represents the number of
weeks, write an inequality that should be used to determine
when Luis will have more money in his pigey bank than Jess.

23. A city has a population of 115,000, The population is 23.

increasing at the rate of 200 residents per year. If vou
fet y equal the number of years, write an inequality rhat
¢an be used to find when the population will be more
than 125,000,

#24-25, Write an inequality to represent each situation. THEN SOLVE!!

24. Lisa's grades on four exams were 80, 92, 86, and 75. 24,

What is the lowest grade she can receive on the
next éxam to have an average preater than 857

25. Joame received commissions of $175 and $245. How 25,

much must she receive from a third sale so her total
cormission will exceed $6007



NAME: DATE:
POLYNOMIALS TEST MRS. OROUREE
ALGEBRA 1 PERIOD:

#1-2, Simplify. Assume that no variable equals zero.

1 0)exd) 2. 15279
3220

#5-6, Write each number in scientific notation.

3 750000 000 4. Q.0000351
5. (16x 1028 x 109) 6. 128x 108
32% 10°

#7-8, Write each number in decimal form.

7. 1.11x1072 g8 35x10’

£9-10, State the degres.

9. 105yVz 10,  4a%h - 7a9b® + 8ap?

#11-12, Simplify and write each polyaomial in descending order.

11, 1262 +7b - 8b2 + 4b3 - 3b 12, X2 421 x4+ T+l [T+x

#13-14, Add or subtract, as indicated.

13, (m2-6m +4) + (72 + 2m - §) 14, (40 - 42+ 9) - (1> + 3¢ - 4)

#15-20, Simplify,

15,  4m(5m? - 2m + 6) 16, (5a+4)a+3)

17, (7x-2)2 18, (y+8)v-8)
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0. (x-6)(3x-4) 20, (5t- )4t + 24+ 5)

#21-23, Tdentify whether the given set of terms is a monomial (M), a binomial (B), or a
trinomial (T).

21, y+16 22 x%+5x-7
723 1287 -1 24, 10,245

75, 323

EXIEASEEHII:_[im)

A)  Buppose your have 120 objects that vou want to arrange in a rectangular-shaped pattesn.
You want the finished partern to be a3 ¢lose to the shape of a square as possible, What gumber of
ohkjects should vou place along each side?
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LAB - UNIT 27 - ACTIVITY 1
The distribution of student heights

Name: p. 34-33
Group #:
rate.

firpment: Tape measure with metric scale
Graph paper
Calculator

Statement of The heights of the studentg in the class can be plotted on & nymber line. Inequality
Prablem: comparisons are made on the measurements of the group, and on the distribution
of the measurements of the ¢lass.

Procedure: . Use your graph paper to create a number line that includes all the height
measrements for your group. Plot the height measurements on your number
ling, and place each member's name above the point. An example is shown
below. (If'two members have the same height, "stack” the points and their
names above each other.)

e
W == o = =
4 - =
& % LS \& &
f’a:-::w:.w::wf;:w#:u}
\151} S sy 12 I8 W pa e ks ¥ p R

b. Using cach of the three inequality relationships ( <, >, and =) in furn, write an
inequality expression relating various pairs of height ineasurements. {Jse
measurements for every member of your lab group at least once. For example,
using the sample number line data above, you could write "Liz > fudy".

1)

)

3)

¢, Sclect three heights from your measurcienis and write a combined "less than”

ingguality, using all three measurements, Select another thres mesgyrements
and wtite 4 combined "greater than" inequality. For example, using John, Pat,
and Bob from the sample number line data, vou could write "Bob < John <
Pat"_

1 2)



d. Be prepared to share your inequalities with the class.

e. Your teacher will prepare a number Yine at the front of the class where all the
groups can record their regults. One member of your group should go forward
and add your group's data to the class number line.

f. Determine how many students from your class would represent 80% of all the
members in the class. That is, for a class with 7 members, calculate 0.872. Then
write an inequality statement that describes a range of heights that includes at
least 80% of the students in your class. For example, "153 cm < Height < 166
em”, or "Height < 164 em". Compare your answer with the rest of the class.

1)

g How do you think your answer in Step f could be used to predict the heights of
other students of the same age group in your school? Explain,



Name:

LAB - UNIT 12 - ACTIVITY 3

Measuring water molecules

Group #:
Date:

p. 33

Equipmeat: Graduated eylinder, 500-milliliter capacity

String

Spring scales with a 5000-pram capacily
Water supply and drain

Calculator

Statemeny of In this activity, you measure the volume and weight of a sample of water and use

Problem:

Procedure:

this daia to calculate the namber of molecules in the sample and the average
volume and weight of each molecule.

a, Tie a string around the top of the graduated cylinder as shown by the (sacher.
Weigh the empty graduated cylinder and siring by booking the loop on the spring
scales, Wirte this weight below:

WEIGHT:

b. Measure out 4 500-milliliter volume of water in the graduated cylinder. Weigth
the water and graduated evlinder together on the spring scales. Write this
combined weight helow,

WEIGHT:

¢, Subtract the weight of the empty graduated cylinder and string from the
combined weight of the water and graduated eylindes. This is the weight of the
water sample. Write this weight below.

WEIGHT-

d. There are 6.02 x 102 molecules of water in 13 grams of water, Selupa
proportion to determine the number of melecules in your 500-millifiter sammple.
Write your answer below in seicotific notation.

PROPORTION:

# OF MOLECULES:
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¢. Based on the data in Step d, ealeylate the average volume per moiecule, and the
averape weight per molecule. Write your answers below in scientific wotation.

AVERAGE VOLUME PER MOLECULE:;

AVERAGE WEIGHT PER. MOLECULE:
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LAB - UNIT 23 - ACTIVITY 1
Working with polynomials and math tiles

Name: p. 33-34
Group #:
Date:

Equipment: Set of math riles, sheet of graph paper

Statement of Multiplying polynomials is often easier if you can picture the product as an "area”.
Problem This lab will give you & chance to make a picture of a polynomial using math tiles

Erocedure a.  Begin by sorting the three types of tiles into separate piles: the 1-tiles, the x-

tiles, and the x2-iles, Remember, the x-tiles arg the large squares, the 1-tiles
are the small squares, and the x-tiles are the long, rectangular-shaped tiles.

b. Multiply the following polynomials together by forming a rectangle of math
tiles (as shown earlier by the teacher). Write your answers besides each
probleim.

{x+3)(2x+ 2
Bx+Dx+1)=
(x + 4+ 3)
(Cx+4)2x+ 1)=

{dx+ I{x+2F

¢.  On the graph paper, copy the rectangle you formed for each product and label
each piece, An example is shown below for you to follow.

K1) x+l) =
XA+ AXF | X X
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d.  Check each of your answers using the FOIL method. Do the answers agree?
Should the answers agree? Please write your answer below,
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Raw Data for the Control Group

L5t Marki od 1 lifies T ; s T ~ombined &
Grades Pretest

06 a0 102 192
338 63 69 132
G4 34 97 181
78 78 102 180
BB 91 1Y) 180
03 38 100 188
87 37 95 182
74 76 101 177
a3 74 97 171
24 17 87 164
71 22 89 171
66 38 25 63
86 73 95 168
g1 o1 95 186
94 94 80 174
78 56 72 128
& 05 103 198
380 68 52 120
94 o6 104 200
77 70 72 142
68 43 39 167
72 63 43 108
96 gl 103 174
a7 72 a2 o4
g8 76 26 162
B1 70 33 153
74 0 83 g3
37 52 ) 147
n=28% n=28 n=238 n=28
mean = 83 107 mean = 72.25 mean = 84.714 mean = 156,964
s.d = 12735 s.d. = 20381 5.d. = 19.806 5.d. = 34964
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Raw Data for the Experimental Grougp

ki . : lities T Pl als P . Combined 8
Grades-Pretest

92 74 92 166
20 74 70 144
87 92 103 195
a3 42 61 103
3B 75 G 174
B3 78 aQ 168
o7 g2 91 173
03 3 o9 182
92 71 62 133
20 75 72 147
95 T3 107 179
59 g1 84 165
77 65 94 159
87 g1 92 173
a0 77 o1 168
G4 a9 101 200
n=156 n=15 n=16 n=16
mean = 388.187 mean = 76.687 megn = 87 625 mean = 164312
s.d. = 7.67 s.d.+ 12202 s.d =13.889 5.d. =23.804

51



Raw Datia for the Males in the Experimental Group

Grades-Pretest
o2 166
90 144
87 195
66 103
28 174
83 182
26 179
g 165
94 200
n=9 n=9
mean = 88,33 mean = 167.556
5.d. =8.874 s.d. =29.407

Raw Daia for the Females io the Experimental Group

1st Marking Period Combined Score
Grades-Pretest

83 168

a7 173

a2 133

9() 147

fil 159

87 173

ag 168
n="7 n="7
mezn = B3 mean = 160,143
sd = 6481 s.d. = 15.082
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