ABSTRACT

HOLLAND, LINDSAY ANNE. Initial Instruction in a Mghematics Classroom: Learning
in a Contextual Setting. (Under the direction of Raren Allen Keene.)

The purpose of this research was to investigatetheworder of mathematical
instruction with respect to using a context affesttglents’ performance in the classroom and
their attitudes towards learning. The study exauaitwo high school Algebra I classes and
was implemented over three days. On Day 1 oftilysthe experimental group received
the implementation of learning in a contextualiagttvhile the control group learned in a
noncontextual setting. In the noncontextual sgitstudents learned about one and two step
equations where a lecture style lesson was impleade®n Day 2 of the study, each of the
two groups received the type of instruction thesotroup received on Day 1. The
experimental group received the traditional appnaaethod where the control group learned
the mathematics in a contextual setting. The stedgrmined that there is a difference in
students’ academic performance when they learrcomgextual setting first and then learn
the math in a traditional based approach as opposedrning in a traditional setting first
and then learn in a contextual setting. Studeattgudes toward learning in a contextual
setting without regards to order were more positiFaally, the order of instruction with
respect to using a context affects lower rankedesits’ levels of performance in the

classroom more than middle or higher ranked stigdéntt not significantly more.
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CHAPTER 1
INTRODUCTION

The National Council of Teachers of Mathematid®0(® promotes the instructional
strategy of placing mathematical instruction iroatextualized setting, stating that students
as early as grades 6-8 should be able to “modetalve contextualized problems using
various representations, such as graphs, tablesa@rations” (p. 222). The concept of
learning in a contextual setting allows studentsake a math topic and relate it to a real life
situation. In a study that Alsina (2007) reportglak referred to the term “real world” as
“everything that has to do with nature, societgwiture, includingeveryday life as well as
school and university subjects or scientific aotolarly disciplines different from
mathematics” (p. 35). Alsup and Sprigler (2008)ua that, “Prominent organizations such
as the National Council of Teachers of Mathemadios the National Research Council have
identified aspects of mathematics classroom instm¢hat must be changed to improve
mathematics instruction and increase student aetment” (p. 689). They contend that
stronger connections between mathematics and ggidieas outside the classroom need to
be made and teachers need to redirect their tepbbias by discarding the traditional
lecture based approach and follow a different agpgtavhere students can construct their
own knowledge (Alsup & Sprigler, 2003).

It is important that students are able to conteethe mathematics they are being
taught and can make relationships with the math waél life situations. There are several
reasons why learning in a contextual setting isdgpeised and studied. Three, but not

necessarily all, off these reasons are that 1)e¢hising context motivates students



(Gravemeijer & Doorman, 1999), 2) makes the madiisec (Hough and Gough 2002,
Heuvel-Panhuizen 2007) , and 3) provides wayshiembath to be more meaningful to the
students (Wubbels, Korthagen, and Broekman 199iy&uy Zevenbergen, and Mousley,
2003).

When students learn in a contextual setting, treEpime more motivated to learn
because they are able to relate more personathetmath. A constant struggle that teachers
have in their classroom is motivating studentstyn. During a traditional lecture teaching
approach, students seem to become restless antetisied in the lesson. While in this type
of instruction, students are expected to memonigegqulures and facts. This type of
instruction can hinder students’ motivation towaetsning the math. However, learning in
a contextual setting allows for students to usewead examples to understand different
math topics. Gravemeijer and Doorman (1999) erplaat context problems are starting to
play a more central role in the curriculum becaofsheir “presumed motivational power”

(p- 111). The realistic settings that come from¢hbntexts promote this motivation.

Using real world examples is thought to presenteraiatics as a means with which
to understand reality. (Boaler, 1993). Boaler @)9xplains that setting a task in real
context can guide students to an understandingriatiematics may be used to “transform
reality” (p. 12). This perspective shows studdm® math is involved in the real world
which is known to motivate and engage studentseW#tudents are involved in something
that they can relate to, they are going to becomeerangaged in the material because they
enjoy the context the math is being placed in. iing students to get involved in the

classroom can be a difficult task for teachers bseaf the type of instruction that they use



consistently. Alsina (2003) explains that the siasvay of delivering lectures needs to
change. She states: “Find a task that promotegstsi to see the reality in mathematics and
this will increase their motivation in the classmd (p. 35).

Learning in a contextual setting allows studeateork on math problems that give
relevance to the real world. This allows studémtsork with realistic math situations in
which they are able to relate to outside the ma#ttesclassroom. This type of learning is
called Realistic Mathematics Education. Hough @odgh (2007) state this curriculum
“uses imaginable contexts to help pupils to devahgphematically, with a strong emphasis
on pupils ‘making sense’ of the subject” (p. 3¥yhen students are using this type of
curriculum, they are able to learn the math inadisgc context which allows them to
connect the mathematics to reality. When conngchtie mathematics to the real world,
students are also able to imagine the mathematesivel-Panhuizen (2002) states that
Realistic Mathematics Education provides an “offgrihe students problem situations which
they can imagine” (p. 3). In other words when stud imagine the mathematics involved,
they are able to envision something real in theirds that connect to the mathematics.
Students are able to connect to the mathematica lelhening in a contextualized setting
because the math is created to be a realistidisitudnat they can relate to as well as
imagine.

Thirdly, when students are able to take the mathapply it to realistic situations,
they are allowing for the mathematics to take omose meaningful role because of their
ability to connect to the mathematics. Traditiopalthen students are taught mathematics,

they are constantly learning about new formulags;iand basic facts and most of the time



have to memorize them. According to Wubbels, Kagen, and Broekman (1997), the
mechanistic point of view of mathematics is abdet $ystem of rules and algorithms where
much attention is paid to “a careful stepwise apphp memorizing, and learning the

‘tricks™ (p. 1). This statement emphasizes traussthat students are too busy memorizing
math facts and are not able to see the true meéeimgd the math. However, learning in a
contextual setting allows for the mathematics tortmee meaningful. Mathematics teachers
are encouraged to use realistic contexts in tbaghing because it makes the mathematics
more meaningful (Sullivan, Zevenbergen, & Mousk§03). The frequent use of using
contextual problems in the mathematics classroorables the math to possess a more
meaningful role to the student because of thestalature they promote. Sullivan,
Zevenbergen, & Mousley (2003) state that “Contexésnow used frequently in mathematics
classrooms in order to make concepts and operations meaningful as well as to show the
usefulness of specific ideas and skills being stidp. 107).

In this study, | examine how learning in a cont@ksetting affects both students’
academic performance and their attitudes. Cletrgre are good reasons to use context
when teaching mathematics. In this study, | extdrtie issue of context in a new way that
has not been investigated before but is embedd#égkiaarlier research. My research
guestions concern the order of the instruction.elVbne group of students was learning in
context, they learned the mathematics first throaigbalistic activity that they could relate to
and imagine experiencing on a typical Friday nidihey then were instructed about the
same material in a traditional way. When the oth&ss of students was receiving

instruction, they listened to a traditional lectared then participated in a day of learning in



context. Thus this research investigated a fevs dayhe mathematical instruction of
students who were involved in two different typésatruction taught in different order and
building on the three reasons listed above: matwatelating to the mathematics, and
making mathematics meaningful. The research gunesstor this study are:

1. How does the order of instruction, learning in exttoefore or after traditional
instruction, affect students’ level of academicfpenance and their attitudes toward
learning?

2. How does the order of instruction, learning intesm before or after traditional
instruction, affect different levels of academigathnked students’ level of academic

performance?



CHAPTER 2
LITERATURE REVIEW

One of the more common teaching styles todaytriaditional teaching approach
where teachers use a lecture based setting indlasgrooms. Student learning is more
focused on learning and memorizing basic mathss&ifld concepts where little emphasis is
placed on relating these to situations outsidekhgsroom. Some researchers say that the
instruction in our nations’ schools has been unsssftl in promoting conceptual
understanding and application of mathematics tblifeacontexts (Alsup & Sprigler, 2003).
In a traditional teaching approach, students takes listen to the lecture, do examples, and
at the end of the lesson they may be exposed ¢o@le of word problems that involve a real
life situation. These word problems are intendehldlp students see how the mathematics is
applied outside the classroom and how they cater&dat as well. When students are
learning math through this perspective, one migltteey are doing math in a contextual
setting. Researchers define context problems @blgms of which the problem situation is
experientially real to the student” (GravemeijeD&orman, 1999, p. 111).

| conducted a study to determine if the ordemnstruction, learning in context before
or after traditional instruction, affects studené&vel of academic performance and their
attitudes toward learning. In this chapter, | d&cresearch that supports and connects to
this study. Previously discussed were three mstioeusing contextual settings in the
classroom. These motives include this learningeodmmotivates students (Gravemeijer &
Doorman, 1999), 2) makes the math realistic (Ho&gbough 2002, Heuvel-Panhuizen

2007), and 3) provides ways for the math to be moganingful to the students (Wubbels,



Korthagen, & Broekman 1997, Sullivan, ZevenbergeMousley, 2003). Crawford and
White (1999) explain four common attributes cafledntextual teaching strategies,” that
focus on teaching and learning in a context (p. 33)ese four contextual teaching strategies
consist of relating, experiencing, applying, andgerating. The three reasons to use
contextual teaching styles in the classroom pleglain these four strategies. This chapter
is therefore organized around Crawford’s and Whifeur contextual teaching strategies
with connections made to each of the three motives.
Relating

Gravemeijer and Doorman (1999) explain that the ob context problems are most
commonly addressed at the end of a learning seqtf@asca kind of add on” (p.111);
however, they may be play a more central role itheraatics today. This is due to the fact
that today’s emphasis is now more focused on th@ulress of what is learned, and because
of the motivational power context problems posgsss introduction chapter). The first
contextual teaching strategy discussed by Crawdad\White is relating. Relating is
recognized by Crawford and White (1999) as the mosterful contextual teaching strategy
because it is used to mean “learning in the corgkghe’s life experiences” (p. 35.) When
teachers use the strategy of relating, they atagaknew concept and relating it to
something already familiar to the students. Fameple, Crawford and White (1999) explain
a situation where students are presented withéleaoncept of ratios. A teacher presents
the students with the idea of making fruit punckhv@ cans of water and 2 cans concentrate.
When the students are presented with the fruit pexample first, most students feel that

they already know about ratios because they haperesnced making fruit punch before.



They are able to relate their experience of makinigg punch with a new mathematical
concept of ratios. Since they have already expee@ the idea of using ratios, White and
Crawford (1999) entail that they are more likelyémember the definition of ratio because
they will be able to relate it to their fruit punotaking experience.

One theory that supports the contextual teachnagegy of relating is the theory of
Realistic Mathematics Education (RME). Uzel andblgor, (2006) state “RME theory is a
promising direction to improve and enhance learnerderstandings in mathematics” (p.
1952). The major theory behind RME is that stuglevitl learn mathematics through the
activity of doing the mathematics. This activignsists of experiencing mathematics
through solving real life situations, often call@mhtextual problems. Within these
contextual situations, students are able to rele¢eyday life situations to the mathematics
being taught. Uzel and Uyangor (2006) explain thaearcher Hans Freudenthal’s view on
RME consist of mathematics as a human activityenghasizes the actual activity of doing
mathematics. One of Freudenthal's important pahtgew is that mathematics must be
connected to reality. The mathematics must beedloshe students and be relevant to
everyday life situations. The context in the peofis that are presented to the students can
be a real world situation where students are abielate to the situation. For example,
Gregg and Yackel (2002) designed an instructioeqlisnce focused on an activity which
was developed to promote the concepts of placesvaneration for second and third grade
students. In this sequence, students are preseitted scenario about a family that owns a
candy shop and are trying to figure out how mamges of candy they should put in rolls, in

boxes, and in cases. The students are presentedifférent scenarios about the candies



and are asked to find unknown quantities about#imelies and how they are packaged.
Students start off by making different picturesha how the candy can be packaged and
then they solve word problems where they are agkédure out how many of a specific

type of candy is in the candy shop. This actifiyps students to learn how to represent
guantities and solve for the quantities. Gregg“ackel (2002) address the main purpose of
this activity which is to “ground students’ matheioal activity in real world imagery.”

When students are learning math through activétieeh as this candy shop sequence, they
are able to relate their experiences with candylaryihg candy at a candy shop to learning
the math behind it. RME allows students to be gmmé=d with an everyday situation that they
can relate to and learn the math through their liferexperience with the situation that is
involved.

The strategy of relating allows for the mathensatecbecome more meaningful to the
students. As stated previously, Crawford and W1i899) explain that students will most
likely remember the definition of ratio becauseled relation it has to the fruit punch
instructions. When students are able to remembzr siathematical concepts in this
approach, the math has become more meaningfuéto.th/erhage and Lange (1996)
explain that “meaningful mathematics has to benledrin a meaningful way” (p. 14). If
students are relating the mathematics to their ldf@®xperiences, then the mathematics has
meaning to them.

When teachers implement activities that allowr@ating to occur, the realistic math
that is involved provides meaningful mathematicsva. The Candy Shop activity (2002)

also allows for the mathematics to become more mghn to the students. As previously



stated, this activity allows students to relatéhidea of buying and selling candy. Gregg
and Yackel (2002) state

“the students’ use of symbols to record and comupataitheir actions in a realistic

scenario can support their development of mearanglfiebraic expressions and

operations. Furthermore, it demonstrates the itapoe of the notion of an algebraic
expression as a quantity and translates that esipresito a meaning mathematical

object for students “(p. 497).

This means that the mathematical knowledge thaesits develop while doing
relating activities becomes more meaningful forghelents because of the realistic nature
the scenarios represent. The realistic scendraisate embedded in activities such as the
Candy Shop activity provide students with matheocahttoncepts that develop more
meaning to them because of the relationship tlest lave with the scenarios.

Applying

Students are also able to learn in a contextutihgethen they have already been
taught the math concepts. When students are tétkaugpreviously learned knowledge of a
specific mathematical concept and applying it eoéng with a context situation, they are
using the strategy of applying. The strategy appglys defined by White and Crawford
(1999) as “learning by putting the concepts to pe'36.) For example Pedrotti and
Chamberlain (1995) discuss the use of the progr@RIT Applied Mathematics. CORD is
a program that allows students to be presentedred@hworld problem solving activities and
hands-on laboratory activities that show the apgilbims of the concepts. With this program,

students our able to come to grips with the mathiesiaontained in the unit. By applying

10



their math knowledge to activities such as thesglents are able to make meaningful
connections between mathematics and application.
The contextual teaching strategy of applying @ ahown through Irwin’s work.

Irwin (2001) conducted a research study to seeidfents’ understanding of decimals could
be improved by applying their understanding ofrtieth concept to problem solving
activities set in everyday context. The investgainvolved two groups of students where
one group solved decimal-fraction problems setwargety of contexts while the other group
solved similar problems, but without contexts. Thatexts that were selected in this study
included different sizes of soft drink bottles, retary exchange between countries, and other
uses of metric measurement. The students thataidedo solve the problems with a
context were able to apply their knowledge of dedifractions to these problems and find a
solution. For example, one of the contextualizexblems read as follows:

“If you go on a trip and you buy 1 liter of petiat 90.9 cents and a meal at McDonalds’ at

$4.95, how much will it cost?”

Students who were not in the group that solvedecdnglized problems saw this problem:

“If you add 90 % and 4.95 what will your answer be?”

The study showed a larger improvement from théeptescores to the posttest scores
from the group of students who applied their knalgke of decimals to contextualized
problems rather than noncontextualized problensth Broups did show improvement, but
the students who were working with contextualizembfems had a larger percent increase in
improvement. Irwin (2001) explains that when studeactually put the math concepts they

have learned to use, then they are interestectimtterial and show improvement in their
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work. One pair of students that was involved im tbntextualized problems was able to use
a clipping from the newspaper that allowed themde this information to give meaning to
their decisions while working on the problem (Irw#®01). The students seemed very
intrigued in the problem and were able to applyhlibeir knowledge of decimals and their
use of everyday knowledge to the problem to firmsbect solution.

For applying mathematics, teachers can use reatisércises in order to motivate a
need for mathematics. Crawford and White (1999)ax that when teachers are applying
the math to the students, exercises and activiegspromote realistic math are important for
a math application to be motivational for the stude The contextual teaching strategy of
applying has the ability to promote realistic metlstudents with exercises that demonstrate
the usefulness of mathematics in a student’s life.

Experiencing

When teachers are teaching students new cond¢eptggh discovery, this allows for
students to experience the investigation of the c@wcept by learning by doing. Crawford
and White (1999) explain that experiencing is atertual teaching strategy that lets students
learn new knowledge through exploration, disco\aerg invention. There are at least three
general categories of hands-on experiences thattecneeaning for students. They are
manipulatives, such as using algebra tiles to leam to factor using completing the square,
laboratory activities where students can collect analyze data on their own measurements,
and problem-solving activities. Heuvel-Panhuiz200R) explains how a problem-solving
activity for first graders helped them to discof@mal mathematical language. The activity

starts off with a “real life” situation where thidents act as the driver on a bus. As the

12



passengers are getting on and off the bus, themstsievere to determine the number of
passengers in the bus at each stop. With thefuseantextual situation, students were able
to experience formal mathematical language asasgatliscovering numerical operations and
expressing operations with pure numbers.

White and Crawford (1999) describe another exampgeproblem-solving activity
that goes back to the fruit punch example mentigeetier. One teacher asked her students
“How many cans of concentrate and how many cangtér are needed to make punch for
the whole class?” (p. 35). This question makes dlproblem-solving activity because there
are several different ways students can approasiptbblem which can lead to several
different solutions and the students may not knowediately how to do the problem. Once
students have found their own solution, the stuglaata class can come together and decide
on a single best solution and then actually magdrlit punch to check their answers. This
activity shows how students are experiencing rdiy8guring out how to make fruit punch
for their whole class.

The strategy of experiencing allows for studeatsteract in problem solving
activities that motivate student learning. Whersnts are placed in a problem solving
environment they are motivated by the learningcokding to Crawford and White (1999),
problem solving activities can be hands-on actsithat “engage students’ creativity while
teaching problem solving skills, mathematical thirgk communication, and group
interaction. These characteristics create a pnoiglving environment. Connect to this,
Hmelo-Silver (2004) discusses a type of learnirad tdonsists of a problem solving

environment that promotes motivation for studemscording to Hmelo-Silver (2004),
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“Problem-based learning is an instructional metimoahich students learn through
facilitated problem solving” (p. 235). Problem-béddearning provides students with
meaningful and experiential learning where studiam by solving problems that reflect on
their experiences (Hmelo-Silver 2004). Since tlabfems in this type of environment
reflect real-world problems, students become motie@learners. Hmelo-Silver also
suggests that educators are interested in thisdfylgarning environment because of its
“potential for motivating students” (p. 236).
Cooperating

Problem-solving activities can sometimes be diffifor students because of the
complexity that they possess. When students wutividually, they might not make
significant progress and can become frustrated thigtproblem; however, when students
work in groups, several ideas all come togetherstndents are able to learn from one
another. Cooperating is the fourth contextualheagrstrategy defined by Crawford and
White (1999) as “learning in the context of shayiresponding, and communicating with
other learners” (p. 37). Pedrotti and Chamber(a895) explain that CORD mathematics
designs activities that encourage problem soluingmall cooperative-learning groups.
When students work in cooperative-learning grotipsy can share opinions and solve
problems together so that they are able to makeimgfal connections between the math
and the context they are working with. When groagsfinished with their activity, groups
should be able to compare and share their findivitisother groups so that everyone is
interacting together. CORD mathematics suggeststdams are encouraged to summarize

their findings and present their results to thiassmates” (p. 706). Also, in Irwin’s (2001)
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study, she asked the students to work in partrezause she wanted to see a sign of
productive peer collaboration in which partnersevgiscussing and arguing as peers which
would enable them to learn from each other. Halystlso shows that using groups in a
contextual setting benefits students as well bexthsy are able to draw ideas from their
everyday knowledge. In her study, one pair ofrgad who worked with contextualized
problems was able to use their ideas of currenchiaxge to discuss how they should
approach the problem. In a contextual settingjesits who are working together are able to
use and share their everyday knowledge of diffecentepts and apply that knowledge to
finding a solution to the problem.

In cooperative learning, students are able tabollate together and discuss different
ideas with one another. This contextual teachiyig promotes motivation throughout the
classroom. Abrami and Chambers (1996) state “vettents actively collaborate, they are
motivated to help one another and themselves tewaeh(p. 71). Cooperating helps
students to become more motivated in the learngugusse they are able to get help from
their peers and also give help to them as wells Wpe of learning in a contextual setting
allows for students share their experiences thata¢o the math which also motivates the
students to learn. Abrami and Chambers (1996)esidbat cooperative learning serves to
motivate students to learn, help group membersamland encourages group members to
learn.

| propose that the study that | conducted is gfispnonnected to the two strategies of
relating and applying. When students receivectrgextual lesson plan first, they were

using the strategy of relating, as they learnedhiththematics by relating it first to a real
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situation. Conversely, the class that receivedrtmitional lesson first, then the contextual
lesson, was using the strategy of applying, as tingtylearned the mathematics, and then
applied it to the context. The other two strategexperiencing and cooperating, support the
reason why using contextual settings in the clasaris beneficial to students.

Contextual Setting’s role in Different Levels onRed Students

The second research question in this study invaleésrmining if learning in a
contextual setting helps the performance leveligtiér, middle, and lower ranked students.
This idea compliments Irwin’s research of invediigg students’ knowledge of decimals in a
contextualized setting. While only focusing ontregand lower ranked students, Irwin
(2001) found that lower ranked students who wore@ontextualized problems with a
partner improved from pretest of 19% to posttesi2®o; contextualized, higher ranked
students improved from 34% to 48%; noncontextudlipaer ranked students improved
from 21% to 27%; and the noncontextualized, higheked students improved from 45% to
52%.

In other research, Mankin, Boone, Flores, and \&itly(2001) conducted a study to
find what specific attributes in ones’ teachingetyotivate students’ learning. Using
student perspectives, the study was conductecetdifg detailed characteristics and
activities that motivate students to learn in tludl€gje of Agriculture at Kansas State
University. One of the objectives was what typeéeaiching style motivates students and the
second objective was to determine if the resufterdid by student grade point average. The
study concluded that both lower ranked and loweAGRdents, less than a 3.0, and higher

ranked and higher GPA students, greater than aB0notivated by teaching styles that
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make the subject interesting by incorporating tbe of real life examples. If students are
motivated by the use of contextualized problemsn tiinis could improve their performance
in the classroom.

More research that supports the idea that lowdegstudents can learn better in a
contextual setting is from Barnes. Barnes (20@%)ans how when low attaining students
are introduced to a task that makes sense, themigha good chance they might surprise us
with what they can achieve in mathematics. In #nigle low attaining students refers to
students who do not meet the required standarcattiematics performance as set out by the
school. Barnes (2006) suggests that low attaildamers may learn incidentally when they
are doing an activity that promotes engagemeniatide participation. These activities
help lower attaining students learn because theyificonsistencies in their thinking, which
they then try to figure out. Learning in a so@akultural context allows for lower attaining
students to become a more effective learner in emadics.

Summary

In this section, | focused on Crawford’s and Whitebntextual teaching strategies for
teaching and learning mathematics in a contexettihg. Each of their discussed strategies
is used in order to help both teachers and studeratsrstand how math is related outside the
classroom. They help teachers figure out what bfgesson plans they can create so that
they can engage the students in the learning dienatics through life experiences and they
help students see how their life experiences rétateath. The four contextual teaching
strategies, with their connections to the threeivastto use contextual settings in the

classroom, help to support and encourage learnatf m a contextual setting.
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Other literature provides evidence that learnimip & context improves lower and
higher academically ranked students’ performariResearchers offered a few reasons for
this phenomenon. Barnes (2005) offered the idagldhv attaining students may learn
“incidentally” as they participate in the activiien context. Other researchers mentioned
that both higher and lower ranked students are martésated by learning when they are
exposed to real life examples (Mankin, Boone, Hp&Willyard, 2001). Overall, learning
in a contextual setting provides motivation on bioiiher and lower ranked students which

might have the ability to increase all studentsidemic performance.
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CHAPTER 3
METHODOLOGY

Purpose
This study was conducted to learn more about thehiag of high school

mathematics; it involved working in two Algebralésses at a large public high school. The
purpose of the research was to investigate thesingphtation of two different instructional
methods. The study determined if the order ofut$ion, learning in context before or after
traditional instruction, affects students’ levelamfademic performance and their attitudes
toward learning. The study used a quasi-experiateigisign (Campbell & Stanley, 1963).
For the experimental group, the treatment consistatudents receiving the instruction of
learning in a contextual setting first, then leaghthe same material in the traditional
approach. The mathematics that was being taughigithis study was learning how to
solve one and two step equations. The contral@oid not receive the treatment; therefore,
it received the traditional lesson on Day 1 anddiwtextual lesson plan on Day 2, as it
would usually occur in a high school mathematiesstoom. The study also examined how
the order of instruction, with respect to a conteffiects different academically performing
students’ mathematical learning. The followinguiea describes the students and teachers
participating in this study, the setting, the dadection plan and how the data is analyzed.
School, Students and Teacher

Research was conducted in a large high schodlddda a city near Raleigh, North

Carolina with an enrollment of 2, 215 students.cérding to the schools mission statement,

this school follows a traditional curriculum whestedents have the opportunity to have high
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quality instruction including creative exploratiand extra-curricular activities
(http://www.wcpss.net/school-directory/316.html).

The subjects of this study consisted of 49 higlostfreshman who are taking
Algebra | with technology. Algebra 1 with techngjois more advanced than Algebra 1
because it requires the students to use the ggphioulator for several of the mathematical
concepts taught. There were two classes involgd)entioned above. The first period class
had a total of 22 students where there were 9 naalé<d 3 females. The second period class
had a total of 27 students where there were 139zald 14 females. From a survey the
students answered (Appendix E), | obtained thewdhg data shown in Table 1 and Table 2.
Table 1

Percentages of Math Classes that Students weradaigly Enrolled

8 Grade | Algebra Pre- Advanced | Jr. High
Math Plus| 1 Part1| Algebra | Pre-Algebra] Math
1% Period 60% 0% 18% 5% 10%
(experimental
class)
2" Period 81% 15% 4% 0% 0%
(control class)

From this table, one can see that no studentsiextperimental class had ever taken Algebra
before. The Experimental class had a lower perokstudents (60%) who finished'8s

Grade Math plus. They also had higher percentbgesealgebra students. Probably the
most important information this provides is tharhare no repeat takers of Algebra 1 with
Technology in both classes, and only a small nurobéigebra repeaters in the control

class.
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In order to determine if the level of academic parfance in both classes was equal
before beginning the experiment, | chose to lodkvatmeasures, the results of the pretest
and the teacher’s academic ranked of the studenke pretest (Appendix C) was out of a
score of 12 points. The averages are shown ineTabl
Table 2

Average Scores on Pretest for Control and Expertaiesroups.

Control Group’s Average Score on | Experimental Group’s Average Score pn
Pretest Pretest
8.79 7.52

By looking at the averages only, the control greapms to have done better on the pretest
than the experimental group. Therefore, a t-Test performed; a t-Test is a hypothesis test
about the difference between two populations. d¢simptions for hypothesis tests are:
normal populations and samples were random angh@mdkently selected; we assume that
the two samples are independent random samplefathgopulations are normally

distributed. The t-Test results are shown in &abl

21



Table 3

Results of t-Test for Averages on Pretests forti@band Experimental Groups

Hypothesis:

Hoipy = pp versus Hptp, # ug

1

t-Test: Two-Sample Assuming Unequal Variancestal
level .05

t-Test: Two-Sample Assuming Unequal Variancestalevel

0.05

Experimental  Control
Mean 7.52381 8.788461538
Variance 10.26199.183461538
Observations 21 26
Hypothesized Mean Difference 0
Df 42
t Stat -1.37831
P(T<=t) two-tail 0.175405
t Critical two-tail 2.018082

At an alpha level of .05, there is insufficient@smce to say that there is a significant
difference in the academic level of performancetiiertwo classes. | also conducted a t-Test
at an alpha level of 0.10, and still found out tiatre is insufficient evidence to claim a
difference in the students’ academic performandbertwo classes.

Another validation | used in showing that the twlasses were approximately the
same academically was by asking the teacher torgevber opinion of the students’ ranks in
the classes. The teacher ranked the studentsétier grade that correlated to the average
the students had during that time during the seaneBhe experimental group consisted of

the following approximate averages: 9 A’s, 9 B9)’s. The control group had the
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following: 12 A’s, 11 B’s, 2 D’s, 1 F. These aages show that there is clearly no evidence
that one class performs higher than the other.

The teacher involved in this study, also teachegafAded Functions and Modeling
and taught Algebra Il last year. She is a sec@ad feacher and this is also her second year
teaching at this specific high school. She grasthftom a four year university in Raleigh,
NC and obtained a Bachelors of Science degree thévizatics Education. Along with her
degree, she also received her North Carolina Teacheense for grades 9-12. With her
background in computer science, she teaches dftekat an institute that teaches children
both math and computer science skills.

Setting

Both Algebra | classes are held in the same dassr The classroom is set up so
that half of the students sit on one side of tlassloom and the other half sits on the other
side. This allows the teacher to have a large lidea where she can observe her students.
The desks area also arranged so that it is easigd@tudents to work in pairs. At the front
of the class, there is a small white board, butélaeher uses an overhead projector when
doing her lessons. The teacher’s desk alongawighcomputer is in the back of the

classroom. The classroom is shown in Figure 1.
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- STUDENTS' DESKS

- -
TEACFHER'S DESK

Figure 1 Model of the classroom
The textbook and student workbook used in the ¢tBsentice Hall Mathematics Algebra
1. The students used both resources for in-clask ared homework. When both classes
received the traditional lesson plan, the teackeduner own lesson plan that she created
with the help of the textbook (Appendix)BThe lesson plan the teacher used was created by
the Professional Learning Community (PLC) in theéhrdepartment at her school last year.
Once she received this lesson, she modified tis®tesThe original lesson plan was
designed for a two day lesson plan; however, it meet my accommodations for the
study, she revised the lesson so that it would takg one day. The contextual lesson plan
(Appendix A) consisted of an activity that | crechteT he first part of the contextual lesson
consisted of a page that contained a written see(@ppendix A where the partners had to

use their imagination on what they enjoy doing dfriday night out with their friends. They
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had to discuss with their partner all the optidrey¢ are to do before and after going to a
concert and also discuss how much money they woegdl for certain chosen activities.
This scenario was used as an opening activity téhgestudents motivated for the lesson
before they started to learn the specific mathc®pivolved. The rest of the lesson built on
this scenario and followed up with embedded insioncand exercises about one and two
step equations. The rest of the instructionalvagtconsisted of a packet that was a scripted
lesson plan where the students worked in pairg, aed followed along, worked problems as
they read and discussed the material. The paoksisted of several different examples on
how to solve one and two step equations, followegractice contextual problems for them
to work. In addition, once the students finishethg through the examples, there were 10
context problems about the Friday night out atethe of the packet that they had to complete
with their partner

The design of the contextual lesson plan was fataseund the three motives for
teaching and learning in a contextual setting noeatil in the introduction: motivates
students, makes the math realistic, and allowsrthign to become more meaningful. The
lesson plan was focused on spending a Friday oigthon the town with $200 to spend. |
felt that this scenario would motivate the studeatearn the math behind the lesson because
it is something that they are interested in. Magtlents enjoy going out on a Friday night
with their friends and like to spend money on @rgitevents such as concerts. By creating a
scenario that the students are attracted to, allbe/students to become motivated to learn
the math because they are personally interestiabiacenario. The nature of the lesson plan

allows for the math to take on a realistic setasgvell. Students can relate to the idea of
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going out on a Friday night with their friends apending money. Since the scenario is a
situation in which students see the relevance, themath becomes realistic to them as well.
They are able to understand that the math invalvehis lesson plan can play a role outside
the classroom. The lesson plan also allows forntath to become more meaningful to the
students as it helps the students to make a abeerection to the math and the real life
situation. The following example from the contealtlesson plan, illustrates how these
previously mentioned motives work here.

Example: After dinner, you have $182 to spendyoli want to leave the concert
with $145, which concert ticket should you purctrase

This problem is able to motivate students theyretate to the situation. They have
been given an amount of money to spend on a coticlest, but wish to leave the concert
with $145. This type of problem motivates studeatBgure out which concert they can see
in order to still have money left over at the efidhe concert. The students are able to see
how the math is realistic because it has to do ttying concert tickets which is an
experience that most students have already exgedesr might experience in the future.
The math is meaningful because they are able tarsgeinderstand the connection of the
amount of money they have to spend to which coriodet they can purchase in order to
have a certain amount left at the end of the niditthree motives are used throughout this
lesson plan in order for students to learn sucagsh a contextualized setting.

Data Collection

As stated before there were two Algebra 1 clasadgcjpating in the research which

was conducted over three classroom periods. Tsiep@riod class was the experimental
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group. On Day 1, the experimental group learnesl ¢gontextual setting by working through
the materials | had created for them to do (AppeAd) The control group was the

teacher’s second period class. On day one ofttlay sthe control group learned the math
through a traditional teaching approach. The otesa teacher created a lesson for the class
which consisted of the teacher lecturing to theskbout the material while the students sat
down and took notes (See earlier for descriptidgfore instruction started in both classes,
the students took a pretest.

On the second day, the instruction was reversedrder to find out how the order of
the two types of instruction affect students leagrand their attitudes towards the math, the
experimental group received the traditional baggat@ach while the control group received
the contextual lesson plan. The lesson plans thersame for both classes, just the order
they were given was the main difference. The matesas also the same from Day 1 to Day
2. Both classes were learning how to solve onet@ondstep equations. On the third day, the
students took a posttest and filled out a survey.

The study involved collecting and analyzing botlamgitative and qualitative data;
there were four kinds of data collected, includingretest and posttest, a survey, and
observations. | chose to collect this data bechtedethat this set of data would facilitate
answering my research questions. The pretest @sttept provided me with quantitative
data that aided me in determining if there wagaicant difference in the initial instruction
of learning in a contextual setting compared ttahinstruction of learning in a traditional
teaching style approach. This data also determifrtedre was a significant difference in

higher ranked students and lower ranked studemigeka the two different groups of
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students. The survey and observations gave méajiva data that allowed me to determine
how the different type of initial instruction aftestudents’ attitudes toward learning along
with students reactions to the initial instructishile the lesson was taking place.

The pretest (Appendix)dvas a five question short answer quiz about thtemathe
students were going to learn in the next two dayssruction. The purpose of this pretest
was to determine what they already knew about adewao step equations. The pretest
scores also helped me to determine that there wagynificant difference in the levels of
academic performance between the experimental gaondghe control group as discussed in
an earlier section. The posttéappendix D was a five question short answer quiz about
one and two step equations that was administerd¢deothird day of the study. Both the
pretest and posttest were scored on a 12 poirg.s€ar both tests, the first three problems
were worth 2 points each and consisted of equatidrese the students had to solve for the
variable. The last two problems were word problemd they both were worth 3 points
each. The pretest and posttest scores allowed aetérmine the change in the performance
of the students from the beginning of the studihtoend.

For the study, | decided to observe while the lesswere implemented. When
observing, | concentrated on how the students edactthe lessons. As the class did the
contextual lesson plan, they were able to workroupgs so | decided to focus on three small
groups for each class on how they worked togethettlzeir attitudes about learning with the
activity. | took field notes about the activitpbserved when students were speaking and the
conversation that occurred. When observing thaitiomal based lessons in both classes, |

watched a variety of students to see how theyanted with the lecture based lesson. | took
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field notes about how they responded to the lessainish students answered questions,
which ones were not focused on the teacher, aret bthaviors that might indicate attitude
towards the lesson. In the results chapter, Irtepe data from these observations for each
classroom.

The survey(Appendix E) used in this study had the purposeotécting data to
determine how the learning affected the studertisudes toward the learning of the math. |
was also able to find out what type of math backgebthey had. Both classes took the
survey on the third day. The survey also askedtigents questions about the type of
instruction they received on the first day of instion and what they liked, what they did not
like, and how they might improve the lesson in ®whtheir own learning. In order to keep
all the data anonymous, the teacher assigneduterds a class number at random that the
students put on all the data that was collectedly e teacher knew which number
correlated with each student.

Quantitative Data Analysis

In order to determine if the order of instructminusing a contextual lesson versus a
traditional based lesson is significantly differdrfirst used the students’ scores on the
pretest and posttest (see Appendices C and Dhoidth the scores on a test do not prove
the students are learning, it is a proxy for leagrthat is acceptable in this situation. | found
each of the class averages of the scores on ttierdfl pretests, posttests, and compared the
change in these scores.

Next, in order to determine if there is a signifitdifference in the order of learning

with a context first, then traditional based leagiicompared to traditional based learning
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then learning in a contextual setting, | compahagtivo groups’ mean improvement, or gain
scores, which is the average of the individualedéhces in pretest and posttest scores in
each class. A t-Test is most commonly used touaw@lthe differences in means between
two groups (Johnson, 1996). The reason | usetiTest is due to the small sample sizes |
used for the study. Thelevel of the t-test represents the probabilitgwbr involved in
accepting the research hypothesis about the egestaa difference in the two types of
initial instruction. The outcome of the p-levelitell me to reject or fail to reject the null
hypothesis of the t-test which will give me eviderie conclude if there is or is not a
difference in the two types of initial instruction.

Additionally, | used other data analysis technigigestudy the scores in more depth.
| looked at the individual improvements graphicalhd | analyzed spreads using dot plots
and whisker plots.

Turning to the second question, when determiniegdmks of the students in both
the experimental and control group, | ranked theooading to their pretest scores they
received. Figure 2 shows the distribution of peseores from the control and experimental
groups. While analyzing the distribution, | féiat it was necessary to break down the ranks
into three levels: higher ranked, middle ranked Bower ranked. The higher ranked
students are those who received a score greateatBa The reason for this grouping is due
to the fact that the last 6 points of the pretasae from the two contextualized problems,
which were the two hardest problems. If a studeo¢ived a score greater than a 9, then they
were either able to get both of the hard probleangect, or at least managed to get partial

credit from them. Since they were able to solvatmpt to solve the harder problems, then
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these students were considered to be higher rastkdénts. A student who received a score
greater than a 5, but less than a 10, was considefge a middle ranked student. This
meant that the student was able to get a maximone £ a 9, meaning that he or she was
unable to solve both of the harder problems and Imaag just received partial credit on the
two problems. If a student received a score obalgss, then that student was considered to
be a lower ranked student. This meant that thdesiiuwas unable to solve or obtain partial
credit from the two hardest problems and was ohlg 0 solve or receive partial credit from
the easier three problems that were only worthi@tp@ach. Table 4 shows the number of
students who were a higher ranked, middle rankeadl]J@ver ranked in both the

experimental and control group.

Yariahle

varz 4 ] ] 12.80.81. li

varl 1 .« o+ & 3 s+ 3. b,
0 2 4 5 g 10 12

Pretest Scores

Figure 2. Distribution of pretest scores
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Table 4

Student Rankings for Experimental Group and Cor@aup

Number of Higher
Ranked Students

Number of Middle
Ranked Students

Number of Lower
Ranked Students

Experimental

7

8

6

Control

14

8

4

The ranking system that | created contrasts witimls (2001) study. In her study,
she focused on two groups: higher ranked and loawvdeed students. | decided to break
down the rankings into three groups because | sa@eaa distinction within the distributions
and saw it appropriate to rank the students accgigi

When determining what type of quantitative anialyshould perform when
evaluating the students in the three groups, lddecnot to perform t-Tests because of low
numbers of students. | instead found the improvenmescores by calculating the averages
of the pretest and posttest and compared the seffeam the pretest to the posttest in all
three of the ranked groups.

Qualitative Data Analysis

The observations that | collected were used to answy research question on how
students’ attitudes are affected by the order stfuction of the two types of instruction. For
this piece of data, there was little data analiysislved. The observations were used
primarily to serve as a description of how the stid reacted to the lessons.

The responses to the survey allowed me to investighat students thought about

the lessons. For the survey, | created a tabéeTable 6) with the questions and the types of
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answers | received from the students from both gs@nd made a count of how many
students replied with that type of answer. Thigve¢éd me to see the different types of
responses about the contextual lesson and find somilar reactions as well. The responses
also allowed me to develop an idea of how the lesdfected students’ attitudes toward
learning math; | was able to find different typdégositive and negative reactions. After
completing the table, | decided to make a smadlelet (see Table 7) that listed the different
themes to represent a majority of the types ofaeses | got from both groups from the
surveys (Miles & Huberman, 1994). The themes tf@und helped me to discover the key
attitudes for the students. Overall, the respofre@s the survey helped me to gain insight on
how the students felt about the two types of irttiom and helped me to evaluate their

attitudes toward the teaching.
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CHAPTER 4
RESULTS
In this chapter, | report on the results of thelgtuThe first section is a detailed
description of the data that was collected duriregdbservations | made on both days during
the first and second period class. The first gedass was the experimental group, which
was the group that received the treatment of wagrkim the contextual lesson on Day 1, then
the traditional based lesson on Day 2. The sependd class was the control group, which
did not receive the treatment, and received thditiomal based lesson on Day 1, then
worked on the contextual lesson on Day 2. Durirggdbservations, | focused my attention
on a few students to see how they reacted to #tmiction. In the first section of this
chapter, | will describe the observations in thstfsection. The second section reports the
analysis of the survey administered on the thirg dehe third section describes the results
of the exploratory data and statistical analysdisl lon the pretest and posttest data. The first
analysis looks at the individual improvement diffieces from the pretest to the posttest in
both groups. The second analysis compares the imgaavements from the pretest to the
posttest in the experimental group with the corgroup. The third analysis shows the
results of t-Test that was used to find out if ghemas a significant difference in the order of
the two types of instructions. The fourth analysiks more closely at the individual
improvements from the pretest to posttest in botligs with the use of graphical
representations. The last data analysis evaltiaanean improvements from the pretest to
the posttest in higher, middle, and lower rankedetts in the experimental group versus the

control group.
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Qualitative Results
Observations: Day 1

Experimental Group On Day one of the study, the first period clagsich was the

experimental group, first took the pretest to testr knowledge of one and two step
equations. The teacher allowed the students appadaly 7 minutes to complete the pretest.
After completion of the pretest, students were thssigned a partner. Once the students
moved to sit with their assigned partner, the teackad aloud the first part of the
instructional packet. | decided to focus my obsgoveand take notes on three main groups:

* Group 1 : one girl, one boy

» Group 2: two girls

* Group 3: two boys.
During the opening task, all three groups appesnealved and excited because they were
able to come up with their own ideas on what thepted to do. | noticed that Group 1 was
quieter than the other groups and did not wantgougs different options. | took into
account that this is only the second week of schadlthe students are still getting to know
one another. | was intrigued with Group 3 dutimg task because they were able to be very
creative with their ideas on what they were gomggend their money on and how much
these certain items would cost. | could tell theyre using their everyday knowledge of
going to a concert to enter into this activityhelard them mention things such as VIP passes,
t-shirts and how much parking would be at this etcThis particular group was motivated
by this opening activity and kept that excitemehew it was time to work on the packet of

problems.
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After students had time to do the opening taskieheher asked some of the students
to share their ideas. Some students describ@doipieons as buying t-shirts, going out to
dinner before the concert, buying a CD at the canpaying for parking at the concert and
going to the movies. The students really got thioopening activity and were very specific
in the activities they chose to do and explained hwch each option would cost. After
sharing their ideas, the teacher then handed ewgdbond part of the instructional task,
which was the packet described above, and sheatead the scenario. Once she was
finished reading, the students began to work om gfeekets in their assigned group.

While watching Group 1, | noticed that they weradiag the examples in the beginning of
the packet at first, but then just skipped righth® section of the set of 10 problems.
However, | did notice that they did go back anered the examples that were in the
beginning of the packet because they did seem sedfan how to solve the problems.
Group 1 also worked very quietly and did most @fthvork independently. Group 2, which
was the group with the two girls, were readingekamples aloud to one another and did
follow the examples before going straight to thieadd O problems. When the girls did go to
the set of 10 problems they started to ask Groigs 8ome help so all four students were
working together and reading the problems to edicr@and making sure everyone was
setting up the correct equations. This observatigiports Crawford’s and White’s (2003)
contextual teaching strategy of cooperating. Tioeig of girls seemed confused and unsure
if they were setting up the equations correctlythsy felt comfortable enough to ask another

group for help. When working in groups, CrawforaldVhite (2003) explain that it is
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common for students to feel less self consciousaeddeel confident about asking questions
without a risk of embarrassment.

The class finished up this part of the instructi@eguence in 45 minutes and for the
most part, was very quiet and there were a coupeonps that worked individually. At the
end of class, the teacher asked the students toggther with other groups and check there
answers with each other. The teacher also didgmohumber 7 at the end of the class so
they could see if the students did the problememtly. The class seemed to understand the
problem and agreed with the teacher on how to sbolve
Control Group. The second period class, the control group, hdifferent reaction to their
lesson. The initial instruction in the controlsdavas learning the mathematics of solving
one and two step equations in the traditional tegcapproach. The teacher had a lecture
planned out for the students that consisted ofraéwetes and examples. After the students
took the pretest, the teacher placed the notestpeooverhead and gave the students five
minutes to copy down all the notes before she weat them. | asked the teacher why she
does that and she explained to me that she fee=udents learn better because they can
listen better and follow the teacher better bec#lusg aren’t busy trying to write down all
the notes.

After the students wrote down the notes, the teastarted going over the notes
which began with learning about the addition anatrsiction property of equality. During
this time, | again decided to concentrate on tkifferent people. The first person |
observed was a female. While the teacher is goweg how to solve one step equations, the

girl is not paying any attention to the lecture @driting in her planner during this time.
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She did not even write out the steps involved tih@teacher was writing out in solving the
specific equation. | also noticed a male studeniaying attention and was putting his head
down on his desk. The teacher did try to get thescinvolved several different times by
asking questions to specific students and to th@ewtiass. When questions were asked to
the whole class, there was not any participatidrnicivled the teacher to start asking specific
students. When students were called on, theypghéar to understand what was going on
and could answer the questions correctly. Andblogrl was observing was also not taking
any notes. He decided to go ahead and start wgpddrhis homework and was doing his
homework out of the workbook.

When the teacher got to the word problem examphiesstudents seemed to become
more interested in working out the problems by thelwes and then giving input when the
teacher asked how they worked it out. The wordblgra that was used during this time was:
“Together you and your puppy weigh 128lbs. If yone weigh 115 lbs, how much does
your puppy weigh?” The boy that was working ontresnework earlier in the class
volunteered his way to solve the problem and daddllowing: “If you subtract 115 from
128, you get 13 Ibs which is how much your puppygiwe’ The teacher then asked for him
to give her the equation he used. He said “1285=1x.” The teacher did explain that this
is correct, but also showed the students anothgtevaork out the problem by saying “115
+x =128." She explained to the class that bgtiia¢ions were correct and that there can
sometimes be different ways to set up equatiorfser e puppy example, the teacher
continued to teach the students about two steptieqgaand the students continued to

respond in the same way.
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Observations: Day 2

Experimental GroupOn Day 2 of the study, the instructions were rege as noted in the

methodology. The first period class started odf tkass by going over homework problems
they were assigned from the previous day. Afteuab minutes going over homework
problems, the teacher placed the notes on the eadréo students could first write them
down before she went over the material. The nsteesed off as the same as they did in the
control group’s lesson on Day 1, which was learrahgut properties and giving examples of
one step equations. As the teacher continuedheittlesson, | concentrated on three
different students; all were individuals | conceatéd on, on Day 1. On Day 1, |
concentrated on the following groups:

* Group 1: one girl, one boy

* Group 2: two girls

* Group 3: two boys.
For Day 2, | focused on the boy from Group 1 (bQya@ke of the girls from Group 2, and
one of the boys from Group 3 (boy B). While thad®er was asking questions to the whole
class, the class did not give any responses. Modents were busy doing other things
besides taking notes such as talking, doing homevenid laying their heads on their desks.
This type of response continued throughout theoles$ did not get much from the three
students | observed during this time besides tbietat they did not seem to have the same
motivation that they had in the previous day’'srmstion. They sat in their seats quietly, and

took notes and gave very little input during thessl discussion. Their motivation level
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dropped significantly during this lesson. They dat seem excited about the learning and
were not interested in giving any type of effotbithe lesson.

Control Group.On Day 2 for the control group, however, there wafferent atmosphere

than the experimental group’s lesson on Day 2iedltto watch the same students, and their
partners, | focused on from Day 1. On Day 1, uiex on two females and one male. These
groups were as follows:

Group 1: two girls

Group 2: one boy, one girl

Group 3: one boy, one girl

The lesson started off with the partners doingofbening activity of the contextual lesson.
The students seemed to really be excited by tls@feand thought of several different things
they could spend the money on. One student coneaehat she did not believe that the
situation was actual realistic because her paweotdd never give her 200 dollars. This was
the only comment | heard that gave me reason teuveethe students did not see themselves
relating to the activity.

Group 1 was interested in determining which bahdg would go see and the things
they could buy at the concert such as glow stickbstashirts. One really interesting remark
was made by Group 3 when discussing the issuetberrar not to rent chairs when they got
to the concert so that they would not have tosithe ground. They decided that it would be
cheaper for them to purchase the chairs at Wal-Mart renting them at the concert. This is
evidence that the students can relate to this epEs because they know how expensive

concert supplies can be and wanted to go the cheapée so that they could have more
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money at the end of the night to keep. Group 2ini@sested in going to a cheap restaurant
such as McDonalds before the concert so that tleesdahave more money to spend at the
concert.

After students had time to do this opening actiuitey shared some of their ideas
with the group then worked on the instructionalkei¢hat the experimental class did on Day
1. This class seemed more interesting in workingroups than the experimental class.
They were defiantly utilizing this advantage by Wing with their partner and getting help
from one another. One observation | noticed thed wery interesting came from Group 3.
Group 3 decided to take the information they camp&vith from the opening activity and use
the prices from the menu options from the packed, developed their own equation. Their
equation added up the expenses they used fomtighir adventure, and they were able to
find out how much money they had left over at thd ef the night to keep. This observation
proves that the students were interested and ntetivay the lesson and were able to relate
the lesson to a typical Friday night out on thertowGroup 2 did a good job of following
along with the packet. The students were readiagekamples to each other and solving the
examples before getting to the last 10 problenfseyTdid not skip around like | noticed
Group 1 doing. After they class was finished with packet, the teacher decided to go over
a few of the problem with the students. The sttglseemed to have a good understanding
of the material and were actively participatinghe class discussion.

Table 5 shows the main observations made duredwib days of observations. The
table also connects the observations with Craw$oadd White’s (2003) contextual teaching

strategies as well as the three motives to usegtral learning environments.
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Table 5

Main Observations Made with Connections to Strategind Motives

Contextual Setting

Traditional Setting

Teaching
Strategies/Motives

ConnectiofContextual

Day 1-
Experimental

» Showed signs of
excitement by
being engaged in
the task

» Groups were askin
guestions with
other groups

» Showed signs of
motivation by
being able to relate
to the experience

« Strategy ofelatingwas

used because they wer
learning a new concept
with a real life situation
in which they could
relating to

Strategy oftooperating
was used because
groups were working
with other groups
Students were motivated
by the learning because
of the realistic situation

11

* Did not possess th
same motivation
from Day 1

» Showed no effort

» Completely
opposite
atmosphere

Day 1- » Showed signs of |« Motive of math being
Control restlessness realistic was evident
 Lack of motivation| when students were
« Became more working on the word
involved in class problems at the end of
discussion when the lecture
doing the word
problems
Day 2- * Not paying
Experimental attention

D
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Table 5 (cont.)

Day 2-
Control

» Showed signs of
excitement during
opening activity

» Showed signs of
relating their own
experiences to going
to concerts with the
math problems

* Students worked
together and shared
ideas

« Strategy ofapplying

was used because th
students have alread
learned the material
and now are applying
the math to a real life
situation

Strategy of
cooperatingwas useq
by students working
together

Motivation was
evident by students
really getting
engaged in the task
by relating their own
experiences to the
math

After reviewing the observations that were madenftmth days, | found that the
order of instruction, learning in context beforeafter traditional instruction does not affect
their attitudes toward learning. The main themetlced was that both groups were very
motivated and engaged in the contextual lessongidrnwere excited about learning the
math in this type of setting. When students weeaerling the math in the traditional based
lesson, they did not have the same reaction tteis®n as they did to the contextual lesson.
They were not motivated and not interested in lieginThe order of the instruction did not

seem to affect their attitudes towards learningrnpway.

Survey

On the third day of the study, the experimental eontrol groups filled out a survey

(Appendix E) that asked them questions regardiegristruction they were given “today”.
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The students were asked to modify those instrustsord write about the instruction they

received on Day 1; however, the teacher had asied to write about the contextual lesson

plan that both classes did. Therefore, the summiaitye survey responses are reported

together in Table 6 and about the contextual lesstyn The number in parentheses

represents the number of students in both clabs¢gave that specific response

Table 6

Responses from the Survey

1. Explain the .
approach method used
in class today.

Properties of equality (1)

Used a fun approach to learn 1 and 2 step equatiuths
learned proper way to set up equations with vaemky)
One and two-step equations (8)

Realistic settings to learn about solving and isgttip
equations (1)

Used a bunch of scenarios (13)

Used what we knew in a scenario that would be used
real life (5)

Interactive and gave a real world use to equatianhs
Read out loud with partners and solved problemsgusi
real life situations (3)

Read a story and different situations to solveamtwo
step equations (1)

Used a packet with person scenarios which wasrbettg
than unrealistic problems (1)

The approach method used was more easy to relate
real life with a scenario and how to solve a prob(2)
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Table 6 (cont.)

2. Please list two
things you liked about
today’s lesson and tw
things you didn't like.

Interactive (1)

Make our own plan (4)

Work on their own with notes (1)

Work with a partner (16)

Like the theme (1)

Better than notes (4)

Real life events to solve the equations (4)

Helping each other by working in groups (1)

Going on own pace (2)

Scenarios (6)

More fun way to learn (9)

Compared to real life and good practice (2)

Items that | could relate to in the problems madetting
up equations easier (7)

Finding out what other people did (1)

Using more than just mathematics to solve problgins
Helped me create a 2 step equation (3)

Better than book work (1)

Disliked:

The questions (8)

All the reading beforehand (10)

Reading it on my own. | like when the teacher dtain
front of the class and explains how to solve tlebams
1)

The problems were too easy (2)

Challenging problems (3)

Long (9)

Wanted larger groups (1)

Setting up the equations (2)

Had to do work (3)
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Table 6 (cont.)

3. What did you learn » Dividing equations (2)

in today’s lesson? « Properties and solve for a variable in an equgtlon

* One and two step equations (24)

* How we use math in real life (2)

* How to do things by myself and not with a teactigr (

» Take scenarios and make equations to solve obeaf t
1)

* How the real world applies to equations (1)

* How to solve one and two step equations using real
world problems (7)

* What we are doing in math has something to do with
something that could happen to me (1)

* How to manage money using equations (3)

4. How could you » Practice problems (6)
improve this lesson for  «  More challenging problems (5)
your own learning? » Teacher goes over the notes and explain before (2)

» Good way to learn every so often (1)
* Everything is fine (8)

* Break down the reading (1)

» Give more real life examples (9)

The main theme from both groups’ responses wafathiehat they understood that
they were using real life scenarios to which thelgte to learn how to solve one and two step
equations. Several students also said that theyeshworking in groups and enjoyed the
lesson more than taking notes. Another major nespd saw when looking at what they
would like to improve about the lesson was thay thanted to see more real life problems in

the packet (See Table 7).
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Table 7

Summary of Key Topics from Survey

» Used real world problems to learn how to solvedioe and two step equations (21)
» Enjoyed working with partners at their own pace)(20

» Using real life scenarios we can relate to (22)

» Wanted to see more real life problems (9)

» Enjoyed working at their own pace with partnei@)(

To summarize, the survey responses from both therarental group and the
control group show several similarities. For gioesi, several students discussed how they
used a real life scenario to learn about one andstep equations. These students were able
to recognize that the mathematics being taughtbeay) related to a real life situation that
they can relate to. Other students discussed hewproach method was fun and
interactive in learning about one and two step g8gos. In Question 2, a common response
was the issue of working in groups and workinghatrtown pace. These students enjoyed
learning the math on their own and helping othétbaut the teacher lecturing. Other
students commented that they enjoyed working veh life scenarios because they could
relate to them and it made the learning a moreyabje lesson. Some of the “dislike”
comments that the students said pertained to tloeiainof reading that was involved in the
activity. Some of the students discussed how theetoo much reading involved and only
one student comment that he/she would have ratkgetcher have taught them the lesson.
This student said that they enjoy the teacher ttanin front of the room and teaching,”
rather than working with a partner. Some thoubht it was too easy while others that it was

too challenging.
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When asked what they learned from the lesson studersts specifically explained
about the math. They discussed that they learoedtd solve and set up one and two step
equations. Other students explained how they éshhow to use math in real life by taking
the scenarios they were given and setting up ezpugtnd solving for the equations. For
Question 4, some students commented that one wayptove the lesson would for the
teacher to go over the notes first with them irgtefathem doing it by themselves. One
particular student commented that this approacihogetvas good to “use every so often,”
but not all the time, while other students saidat great and wouldn’t change anything.

It is evident to say that a majority of the studemere able to understand that this
activity helped them to learn mathematics througéead life situation. According to
Crawford and White (2003), the contextual teaclsingtegy of relating was used in this
lesson plan because the students are relatingetkye@rience of a night out on the town with
learning about one and two step equations. Tloesta actually used the word “relate”
when discussing what they liked about the lessostéyng, “items in the problem that | can
relate to help make setting up the equations easkner responses showed evidence that
the students enjoyed the activity and thought idethe learning process more enjoyable.
Several of the students liked learning the matraups and working at their own pace.
Another student mentioned that they “liked to hedygh other by working in groups.” This
comment agrees with Crawford’s and White’s (20@&ching strategy of cooperating.
Crawford and White (2006) declare that when stuglemtrk in groups, they can often handle
complex problems together with little outside hietpn the teacher. Overall, the responses

from the survey give the impression that they esgblgeing able to relate the mathematics to
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their own life experiences and that it made iteaand a more creative way to learn the math
involved.

After analyzing the responses | received from theeys, | found that the order of
instruction does not affect students’ attitudesaws learning. 1 did find out that students
did have a positive reaction to the contextualdegdan and did enjoy working with realistic
problems. The students’ responses give evideratealby were engaged in the learning by
working with their peers on problems that they dowlate to. With regards to the research
guestion about students’ attitudes toward learrimg,data does not provide evidence that
the order of the two instructions has an effectrmir attitudes.

Quantitative and Exploratory Data Analysis Findings

In the final section of this chapter, | reporttbe data analyses derived from the
pretest and posttest data. The following are éisearch questions that the statistical tests
will help me answer:

1. How does the order of instruction, learning in exttefore or after traditional
instruction, affect students’ level of academicfpenance and their attitudes toward
learning?

2. How does the order of instruction, learning in extefore or after traditional
instruction, affect different levels of academigathnked students’ level of academic

performance?

Before reporting on the analyses, | note that ongent in the experimental group
and one student in the control group were absehtahnot participate in the study. This

makes the experimental group have 21 studentshencbintrol have a total of 26 students.
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In order to determine if there is a significantfeliénce in the order of instruction,
learning in context before or after traditionaltmstion, | first compared the individual
improvement differences in scores from the prdtepbsttest in both groups. Figure 3
shows the distribution of individual improvementfeliences in scores from the pretest to the
posttest in the experimental group. The figureaghtihat the median is approximately 4
points. Figure 3 also shows that some studentaatidmprove and in fact did worse. The
upper quartile’s value is approximately 6 pointsamag that 25% of the class improved by
more than 6 points and 75% of the class improvelkbsythan 6 points. The lower quartile
shows that 25% of the students improved by less dpproximately 1 point while 75% of
the class improved by more than 1 point.

Figure 3. Distribution of individual improvement differencés the experimental group

0 2 1 : : 0 12
Figure 4 shows the distribution of individual impeonent differences from the pretest to the
posttest in the control group. The median is axpnately 2 points. The lower quartile

value is a zero, which means that 25% of the ¢tapsoved by less than zero points and
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75% of the class improved by more than zero poiiitee upper quartile value is
approximately 4.5 points. This means that 25%hefdlass improved by more than 4.5
points and 75% of the class improved by less tharmpdints.

Figure 4. Distribution of individual improvement differencés the control group

-2 u] 2 4 4] a 10

After analyzing the individual improvements frohetpretest to the posttest in the

two groups, | next evaluated the averages of theepr and posttest scores from both groups.

Table 7 shows that the experimental group did wtirae the control group of the pretest,

but did better than the control group on the psstt@his means that the experimental group

improved more than the control group. Table 7 respihat the mean difference of

improvement from the pretest to the posttest wgkdriin the experimental group by 1.71

points
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Table 8

Pretest and Posttest Averages from Both Classes

Pretest Average Posttest Average Mean Improvement
Experimental Group 7.52 11.52 4
(1°' Period)
Control Group (¥ 8.76 11.08 2.29
Period)

Figure 5 shows that there is a larger improvemetié scores in the experimental
group compared to the control group. In the medhagly chapter, | reported that the pretest
scores between the experimental group and theai@rtup were not significantly different.
With that said, these results appear to confirntrreen students learn in a contextual setting
first, they do better than the students who receaaitional instruction first, followed by
contextual instruction second. These results @sapliment Irwin’s (2001) research study.
Instead of looking at the differences between Wedroups’ averages of the pretest scores
and posttest scores, Irwin looked at the mean pt&ge correct. Irwin (2001) found that all
students who were working on contextualized proBlemher study had a larger percentage
increase in performance from pretest to posttesipened to the students who did not work

on contextualized problems.
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Mean Improvements
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Figure 5. Mean improvements from the pretest to postteskperimental and control

groups

After comparing the mean improvements from thegsteto the posttest in both
groups, | next conducted a t-Test to determinledfé mean improvements showed a
significant difference in teaching with the initiaktruction of learning in a contextual setting
compared to the initial instruction of traditiorsyle teaching. | used the t-Test because the
experiment fulfilled the requirements for usingttparticular method (see Chapter 3).

The following states my null hypothesis:

Null Hypothesis: There is no significant difference between the podénstruction

of learning in contextual setting first then leaignin a traditional setting compared to

the reverse order.

Each test was conducted using a 2-tailed test sedadid not know or predict a specific

result direction for the study. The only hypotlsdsmade was that the performance would
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change. The first t-Test | conducted was to séeife was a difference between the
experimental group and the control group’s meahghprovement between the pretest and
posttest. | first found the difference betweenrhestadent’s pretest score and posttest score
in each group. Then | found the average of thd&erehces and used a t-Test to find out if
there is a significant difference in the meanswriovement. | first chose my level of
significance, alpha level, to be 0 .05. The nypdthesis says that the means’ of
improvement are the same, while the alternativeothgsis declares them different. Table 9

shows the results.

Table 9

Results of t-Test using 0.05 Level of Significance

t-Test: Two-Sample Assuming Unequal Variances with alpha level
0.05
Variable 1 Variable 2

Mean 4  2.288461538
Variance 10.85 10.58346154
Observations 21 26
Hypothesized Mean Difference 0

df 43

t Stat 1.780803

P(T<=t) two-tail 0.08201

t Critical two-tail 2.016692

At a significance level of 0.05, | fail to rejettet null hypothesis because our p-value of
0.08201 is greater than our alpha level. This mélere is insufficient evidence to say that

there is a difference between the levels of stigl@arformance who received the treatment
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of learning in a contextual setting first, thenrteag in a traditional setting compared to the
students who did not receive the treatment andwedé¢he reverse order.

Since | noticed that the mean improvement forekgerimental group was 4 points
and the control group’s mean of improvement wa8 pdints, | still felt that there might be
some type of significant difference. | decided toashother t-Test at an alpha level at 0.10.
Using the same assumptions and hypothesis, Taldad@s the results.

Table 10

Results of t-Test using 0.10 Level of Significance

t-Test: Two-Sample Assuming Unequal Variances
with an alpha level 0.10

Variable

1 Variable 2

Mean 4 2.288461538
Variance 10.85 10.58346154
Observations 21 26
Hypothesized Mean
Difference 0
Df 43
t Stat 1.780803
P(T<=t) two-tail 0.08201
t Critical two-tall 1.681071

These results show that at an alpha level of .i€jett the null hypothesis because the p-
value of .0.08201 is less than our alpha levekefoee, at alpha level .10, there is sufficient
evidence to say that there is a difference betwleetevel of students’ performance who
received the treatment of learning in a contexse#ting first, then learning in a traditional
setting compared to the students who did not reciig treatment and received the reverse

order, instruction in a contextual setting imprdweore.
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Next, | more closely studied the individual di#eces of improvements from the
pretest to the posttest in both groups. Figuredsvs a line graph that matches each
student’s pretest score with their posttest saoré¢hie experimental group. Figure 7 shows a
line graph that matches each student’s pretese suitin their posttest score for the control
group. Table 11 describes what the colors of theslirepresent in each figure. These results
of the different levels of ranked students willdiecussed later in the chapter.

Table 11

Color Code Rankings for Figures 6 and 7

Higher Ranked Student

Green Middle Ranked Student

Blue Lower Ranked Student

14

12

10

PreTest Posttest

Figure 6. Experimental group’s improvements from pretestdstfest
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14

PreTest Fosttest

Figure 7. Control group’s improvements from pretest to pastte
By looking at Figure 6 and Figure 7, it is evidémt the control group had more students to
go down in their scores from the pretest to theétpes There are 4 students in the control
who did not improve and only 2 students in the expental group who did not improve.
Also in the control group, 4 people scored the samboth tests and only 1 person in the
experimental group stayed the same. It is evitlattseveral students in both groups did
improve.
The second part of the results section represkatsesults of the second research

guestion.

2. How does the order of instruction, learningamtext before or after traditional

instruction, affect different levels of academigathnked students’ level of academic

performance?

While investigating the higher, middle, and lowanked students, | first looked at

how the higher ranked students performed in battettperimental and control groups.
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Figure 8 shows the mean improvements from the giredgoosttest for the higher ranked
students in both groups. The experimental groupahpretest average of 10.93 and a
posttest average of 11.86. The control group hatest average of 10.96 and a posttest
average of 11.36. The figure shows that that theéests in the experimental performed
more poorly on the pretest, but ended up doingbett the posttest than the control group.
Both groups show signs of improvement, but the drighnked students in the experimental

group improved more than the control group.

Mean Improvements for Higher
Ranked Students
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Pretest Posttest

Figure 8. Mean improvements for higher ranked students
I next compared the middle ranked students in xpe@mental group to the middle
ranked students in the control group. Figure 3xshihe mean improvements for middle
ranked students in the experimental group anddh&@ group. The middle ranked students
in the experimental group had a pretest averageddfand a posttest average of 11.25. The
middle ranked students in the control group hadetept average of 7.88 and a posttest

average of 10.75. This data looks similar to tighér ranked students in the fact that both
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groups did improve and that the middle ranked sitgdm the experimental group did worse
on the pretest, but still was able to improve ntbems the control group and even did better

on the posttest.

Mean Improvements for Middle
Ranked Students

12

10
8
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4 Control
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Pretest Posttest

Figure 9. Mean improvements for middle ranked students
The last data that was analyzed was the mean uaprents for the lower ranked

students in the experimental group and the cogtamlp. The lower ranked students in the
experimental group had a pretest average of 3.6 aqosttest average of 11.5. The lower
ranked students in the control group had a pretestage of 3 and a posttest average of
10.75. Itis evident that both groups did impréneen the pretest to the posttest. Figure 10
shows that the lower ranked students in the experiah group did better on the pretest and
posttest than the control group, but both grougzraved the approximately the same

amount.
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Mean Improvements for Lower

Ranked Students
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Figure 10. Mean improvements for lower ranked students

In Irwin’s (2001) study, her results also showeat tihe improvement of the mean
percentage correct was larger for both higher amet ranked students who solved
contextualized problems compared with those whdearvith noncontextual problems.
Her study also showed improvement from the pretepbsttest with higher ranked and
lower ranked students who did not solve contexzedliproblems, which confirms my
results.

The overall results helped me to provide answelsth of my research questions.
The qualitative data was unable to show that tderoof the two instructions affected
students’ attitudes towards learning; however, thdyshow that students were engaged in
the contextual lesson plan and enjoyed the diftesemponents of it. The quantitative and
exploratory data analysis show that students wbeived the contextual lesson plan first,
followed by the traditional lesson plan, improvedrenfrom the pretest to the posttest than
the control group who received the reverse ordémsifuction. The results are also able to

show more students actually went down in theirssdom the pretest to posttest in the
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control group compared to the experimental grolipese results also give evidence that the
higher, middle, and lower ranked students in thgeerental group, all improved more than

those in the control group and also they all ditldseon the posttest.
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CHAPTER 5
DISSCUSSION AND CONCLUSION

Earlier research has shown that learning in asctnél setting does provide benefits
for students in the mathematics classroom. Inth@sis, | proposed that there are three
motives that enhance students’ academic performamgdattitudes toward learning when
placed in a contextual setting. These motivesioelpromoting motivation within the
classroom (Gravemeijer and Doorman, 1999), allowinglents to see the math in realistic
settings (Hough and Gough 2002, Heuvel-Panhuiz@@)2@nd making the mathematics
involved more meaningful to the students (Wubhetsthagen, and Broekman 1997,
Sullivan, Zevenbergen, and Mousley, 2003.) Thalte$rom this thesis study show that the
order of instruction when learning in a contextsetting versus learning in a traditional
setting, does affect students’ performance. Thial fthapter includes a summary discussion,
along with limitations to the study, future invegtiions, and implications for mathematics
education researchers and teachers in the field.

Summary

The goal of this study was to investigate if tih@ew of learning in a contextual setting
first, then learning in a traditional setting, caangd to this instruction reversed, affected
students attitudes towards learning and their anadperformance. Four pieces of data were
collected which included observations, a survgyetest, and a posttest. Each piece of data
helped me to conclude that learning in a contexdating first, then learning in a traditional

setting, does benefit students in the classrooimpyoving levels of academic performance.
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The observations that | made during the studgwadtl me to see that when the
students were learning in a contextual setting there clearing more motivated and
interested in the learning than the control growhen the students were learning in the
traditional setting, there were no signs of beimgriested in the lesson because a majority of
the class was restless, not paying attention, imgdather things at their desk. Authors
Middleton and Spanias (1999) state that the” dedlnpositive attitudes toward mathematics
can be explained in part as functions of lack atker supportiveness and classroom
environment” (p. 67). The observations allowedtmeonclude that the teacher always
upheld a supportive role towards her studentsitluas the environment of the classroom
that allowed for the students learning first imadttional setting to be disinterested in the
math.

The survey (Appendix E) results gave me more faekllon how the students
responded to the contextual lesson. Students cobtechéhat the contextual lesson was used
to learn how to solve one and two step equatiomgjuealistic settings. | thought that this
response was compelling because it meant thatudergs were understanding that the math
they learned that day was placed in a settingstuaents could actual relate to and see the
math in a realistic point of view. This is the mise for Realistic Mathematics Education.
When students are able to see the math in a reaedting, it helps them to not only relate to
the material, but the math is able to make sensieeto as well. Heuvel-Panhuizen states
that “In RME, students should learn mathematicsléyeloping and applying mathematical
concepts and tools in daily-life problem situatitingt make sense to them (Heuvel-

Panhuizen, 2003, p. 8.). The results from theesushow evidence that the students enjoyed
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the learning in the contextual setting becauses fun to them, they enjoyed being able to
relate to the math, and it was a better classraorit@ment over all that gave them positive
attitudes towards the learning.

The improvements in scores from the pretest (Appe@iito posttest (Appendix D)
were analyzed to determine if there was a significifference in the scores when
comparing the order of the two instructions. Witk t-Test, results showed that at an alpha
level of 0.10, there is a significant differencethie mean individual improvements from the
pretest to the posttest for the two classes. Towxé report with 90% confidence that the
students who received the treatment of instrudtica contextual setting first, then the
traditional setting, improved more.

The second analysis that was done was lookingeatriprovements from the pretest
to the posttest in both groups. This data was tabéow that more students in the control
group went down in their scores from the preteshéoposttest compared to the experimental
group. The data also showed that more studentslkegame score in the control group,
and only one student in the experimental groupestdlye same. The next analysis that was
done was looking at the pretest and posttest agesagyes. The data shows that the mean
improvement was higher in the experimental groagm tthe control group.

The second research question investigated if tvasea difference in the level of
students’ performance in higher, middle, and loveeked students who received the
treatment and those who did not receive the treattmehe mean improvements from the
higher, middle, and lower level students, who resgithe treatment, showed that their

increase in performance was larger than those whoat receive the treatment. The results
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also showed that higher, middle, and lower levadlshts who received the treatment both
increased in their performance level from the wtetie posttest.
Limitations

One limitation | found for this study is the issafesample size and length of the
study. This study only consisted of 48 studenthiwia three day period. The reason for this
sample is due to the accessibility | had with #echer. The teacher | worked with for this
study had two rather small algebra | classes coaaptar others. The length of the study was
in consideration of the teacher’'s demands as wWeéike teacher felt comfortable with the
three day study because in her syllabus, she hattedlat least two days for the study of one
and two step equations to be implemented. If théyshad the opportunity to be longer and
have a larger sample size, the data might haveupeastimore significant results.

| also think improvement on the pretest and potstteght provide more information.
The tests were graded on points, and it was implest distinguish what students were
really thinking about the mathematics. More opedesl questions would have provided
more descriptive results about the experiment.

Future Investigations

In the future, | would like to have a larger andder study that imitates this one.
This study would still have the two groups of eximental and control. The experimental
would receive the treatment of having the contdxasson plan first, then the traditional
lesson plan everyday for a whole chapter. Therobgtoup would not receive the treatment
and would have the traditional teaching approadh, fihen the contextual lesson plan

everyday for a whole chapter. This way, | couldemt more data by obtaining more grades
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such as homework grades, quiz grades and testsoaddct statistical tests to find out if
there is a significant difference in the orderlad two instructions. Having a larger sample
size and carrying out the study for a longer pedabtime would hopefully give more
promising and suitable results.

Implications for Teachers

If teachers decide to have a classroom environmbate students are learning in a
contextual setting, they should make sure thattimexts is a situation or setting in which
all the students are able to relate to. Decisanthe suitability of the contexts involved in
the math should be of high importance if a teag¥ishes to be successful in implementing
tasks that create a contextual setting for theestisd Research by Sullivan, Zevenbergen,
and Mousley (2003) suggests that teachers shouté nareful judgments pertaining to the
types of contexts they decide to use in their lesgp. 108.) Inappropriate contexts can
cause potential motivation to plummet, could haggative effects on the students, and could
have the possibility to exclude some students Texgcthould focus their attention on
making the contexts real to the students. If taext in the problem pertains to an
experience that a student will never have or ismmifar with, this will cause the student to
be confused by the problem and will not understaedneaning behind the mathematics.
Teachers should make the context in the problentifarto the students and create
experiences in which the students have had or rhig\e later in life. This way, students are
motivated by the problem because of the connetiiey have to it. Teachers should also be
cautious of excluding students. When creatingextaotl problems, the problems should be

able to address a wide range of students’ inteeggt®xperiences. Failing to do so will
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result in some students to become disinterestékeiproblem and will not learn the
mathematics involved. In order to make sure altelais creating an appropriate context
Sullivan, Zevenbergen, & Mousley 2003) state “cleoasontext that is relevant to both the
problem content and the children’s experience, e strategies for making the use of the
context clear and explicit to the students” (p.)111

The role of context problems in today’s teachiegras to be limited. Gravemeijer
and Doorman (1999) explain that context problentsro$erve as an add on at the end of a
lesson (p. 111). One suggestion for teachers whddaike to implement contextualized
problems more in their classroom would be for thenmtegrate contextualized problems in
their lesson plans and not just add them on a¢tide Realistic Mathematics Education
supports this type of instruction by implementirmgiextualized problems at the beginning
of the lesson and throughout. Research by HoudlGaugh (2007) suggests that Realistic
Mathematics Education allows for context problembe used as “both a starting point and
the medium through which pupils develop understagidip. 34). Having contextualized
problems at the start of a lesson promotes motimatiith the students. Gravemeijer and
Doorman (1999) explain that in Realistic Mathenmsfclucation context problems are
implemented from the start onwards (p. 111). Type of instruction encourages motivation
for the students because the math is evolved araugdlistic situation that can be
experientially real to the students.

The results of this research can make a differémcieachers of Algebra. Further
work is needed, but hopefully the next few yean loving more changes toward teaching in

a contextual setting.
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Appendix A: Contextual Lesson Plan
Friday Night out on the Town!

It is finally Friday and you and your friends alarqming on going out for a fun night
on the town. There is a concert that you and jiwemds have been looking forward to
hearing for a month now and are excited to godistethem. Your night will not only
consist on going to the concert because your paeath gave you $200 dollars to spend for
the night and told you that you could keep the geayou had left at the end of the night.
Discuss with your partner all the options theretardo on your Friday night before and after

the concert including how much these options valitc
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Friday night out on the Town!

It is Friday night and you and 4 of your friends/b each been given $200 dollars to
go out on the town to a concert. Your parents and friends’ parents all told you guys that
you are allowed to keep the remaining amount oft@@0 dollars after the night is over.
After you picked up all of your friends, you allaéed that you wanted to go eat dinner
before the concert. On the way to the concerethes 3 possible restaurants you can choose
from. There is a McDonalds, a Wendy’s, and a ppasdor you and your friends can eat at.
After you eat dinner, you continue your drive te ttoncert and realize that there are two
ways you can get to the concert. One way is a sbibut you have to go through a toll
booth and pay a fee. The second way is 2 milggelgrbut you do not pass through the toll
booth. After making the decision on which way &) gou and your friends finally get to the
concert, but realize you have to pay to park ingaking lot. Once you and your friends
paid to park and parked your car, you walked ughécticket booth for the concert and
realized that there are actually 4 bands that largrg at this concert tonight. Two of the
bands are playing at 8:00 and the other two angrdaat 9:00. Each ticket has a different
price. After the concert, you and your friends moéready to go home yet and decide to
stop to get some ice cream at a local ice creafrpadnce you and your friends have
finished the ice cream, it is now time to go home.

Prices for the Night's Options

McDonalds’ Menu Wendy’s Menu
Big Mac $3.50 Jr. Bacon Cheeseburger $1.50
Double Cheeseburger $2.25 Chicken Sandwich 5%4.2
Fries $1.00 Fries $1.00
Chicken Nuggets $4.50 Chicken Wrap $2.25
Soft Drink $1.00 Frosty $1.00
Bottle Water $1.50 Soft Drink $1.00
Pizza Parlor's Menu

1 slice of pizza $3.50

Medium pizza (10 slices)  $15.00

Toppings $0.50 each

Soft Drink $2.25
Concert Tickets Ice Cream Parlor
Band 1 @ 8:00 $25.00 Single Scoop $2.50
Band 2 @ 8:00 $30.00 Double Scoop $3.25
Band 3 @ 9:00 $37.00 Banana Split $3.00
Band 4 @ 9:00 $45.00 Toppings $0.25 each
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Other Expenses
Pay to Park

Toll Booth

Gas

$7.00
$2.00
$0.75 per mile
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Before we start solving for different scenariogofir night out, let’s first learn how to set up
and solve a one step equation.

Let’s look at an example:

Example 1: You and your friends decided to go ttDidnalds, and you purchased a Big
Mac, a fry, and a soft drink. After you paid fayyr meal, the employer gave you $15.00
back. How much money did you give the employee?

The first step in solving this problem is to fiestd up the amount of your purchase.
Big Mac + Fries + Soft Drink =?

Now you should look at the menu prices and pluthécorrect values that correspond to the
purchases. This will give us:

3.50 + 1.00 + 1.00 = 5.50

In order to set up our equation, we first havertdarstand what values go where. Since we
receive $15.00, our equation will equal this val&nce we are trying to figure out what
money we gave the employee, we are going to dalltlr variable. We say: Let b = money
given to employer. We know that we spent $5.50f e@ subtract this value from our
variable, b, then this will equal the amount of i we received back. We have the
following:

b—-5.50 = 15.00

We have now just set up our equation! Using thdbtimsh property of equality, we are going
to add 5.50 to each side of the equation to getahni@able alone on one side of the equal sign.
The addition property of equality says for evergireumber a, b, and ¢, ifa =b, thena +c =
b + c. For example:

9=4+5,509+3=4+5+3

Back to our example.

b —5.50+ 5.50= 15.00+ 5.50

On the left side of the equation, if we subtrad05and then add 5.50, we get 0 because the

two values cancel out. On the right side we ditentigh just b. Now we just have to add
15.00 + 5.50 and we get:
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b =20.50
At McDonalds, you gave the employer $20.50.
Try one on your own.

Solve:x—-13 =17

Ask your teacher for the answer or your partner!

Example 2: Once you and your friends get to theced, you remembered that you owed
one of your friends, so you kindly suggested tloat would pay for his concert ticket. You
and your friend decided to see the same concesti spent a total of 70 dollars. Which
concert did you see?

We first have to set up our equation like we digxample 1. Since you are paying for your
ticket and your friend’s ticket, you know that yare going to have to multiply the concert
ticket price by 2. Since we do not know how muuwoh ticket is because we are unsure which
concert you decided to attend, we willXdte our variable. We write: Let x= price of one
concert ticket. We know we spent a total of 7Qats| so our equation must equal 70. Let's
put this into our equation.

2x=70

We have now set up our equation. The goal of sglthe equation is to get the variable
alone. In order to do that, in this case, we daitlé 2 by both sides to get x by itself. This
is called the division property of equality. Theision property of equality says that for

every real number a, b, and c, if a=b, tifre-ﬁ S For example:

5+1=6s022t=2

P P
= =

Back to our example:

r,_'-|§
b |
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Once we divide 2 by both sides, we now have x $glfibecause 2 divided by 2 is one. On
the right side, we need to divide 70 by 2 to get 35

2x 70

2 2
x =35
Therefore, x = 35, which means you and your fripadl 35 dollars.

Which band did you see?

Practice a problem on your own.

Solve: 4/ =52

Ask your teacher or partner for the correct answer!
Example 3:

At Wendy’s, you ordered a Jr. Bacon Cheeseburggadmosty. You told your friend that
you would buy their dinner as well because you otietn money. If you spent $6.75, what
item did your friend have for dinner?

The first step in solving this problem is to firiettotal you spent on your order.
Jr.Bacon Cheeseburger + Frosty =7

Now you should look at the menu prices and pluthécorrect values that correspond to the
purchases. This will give us:
1.50 +1.00 = 2.50

In order to set up our equation, we first havertdarstand what values go where. Since you
spent a total of $6.75, our equation will equas tklue. Since we are trying to figure out
what your friend ordered for dinner, we are goingall this our variable. We say: Letd =
friends order. We know that your order was 2.5(f e add this value to our variable, d,
then this will equal the total amount of money ywpent at Wendy’'s. We have the

following:
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d+250=6.75

We have now just set up our equation! Using thraation property of equality, we are
going to subtract 2.50 from each side of the equab get the variable alone on one side of
the equal sign. The subtraction property of etyiahys for every real number a, b, and c, if
a=b, thena—-c=b-c. Forexample:
9=4+5,509-3=4+5-3
Back to our problem:

d + 2.50- 2.50=6.75- 2.50
On the left side of the equation, since we sub&iet50 from 2.50 we get 0 because these

two values canceled. We are now left with gisin the left side. On the right side of the
equation, if we subtract 2.50 from 6.75, we geb4.Zherefored = 4.25.

What did your friend eat for dinner?

Practice one on your own.

Solve:y+23 =31

Ask your teacher or partner for the correct answer!
From the two previous examples, we have set upalveéd one-step equations.

Example 3: After dinner, you and your friends @oumed your drive to the concert and
decided to go the path that makes you go throughathbooth. One of your friends said
that he would pay for the gas mileage from theargsint you just ate at to the concert, plus
the rate of the toll booth. If your friend endgupaying $17.00, how many miles was the
restaurant to the concert?

We first want to set up our equation. We know thabsts us $0.75 per mile and an

additional $2.00 to go through the toll booth. ¢&inve do not know how many miles were
driven,mwill be our variable. How would we write that?
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We want to multiplym by 0.75 because for every mile that is driveopits $0.75. Our
equation is as follows:
0.75m+ 2 =17

How is this problem different than the other three?

In order to do this, we first have to apply thetsadtion property of equality and subtract 2
from both sides of the equation.
0.75m +2-2=17-2

After subtracting 2 from both sides we will have:

0.75m=15
Our second step to the equation is to apply thisidiv property of equality. Now this
equation is similar to example 2. If you rememinezxample 2, to get the variable by itself,
we applied the division property of equality. histequation, we will apply the same

property and divide both sides by 0.75.

0.75m _ 15

0.75 0.75

After dividing both sides by 0.75, we should get:
m = 20

The ride from the restaurant to the concert wamiés.

The kind of problem you just solved is called a step equation. Try one for yourself.

Solve: 1x+ 7 =43

Ask your teacher or partner for the correct answer!

Now that you have learned about one and two stepteps, you and your partner will solve
the following problems that involve your Friday htgut. Each problem is a separate
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scenario, meaning that one problem does not depeiadiother. You will still be using the
same prices listed above that you used in the puewvexamples. For each problem, set up
the equation and solve the equation. If you cguré the answer out in a different way, you
can use that to check if you did it correctly.

1. Atthe end of the night, you have x amount of dsllaYyour friend pays you back for
paying for the parking fee at the concert. Afteuyfriend gave you money, you had
$56. How much did you have before he repaid you?

2. You and your friends decided to eat at the pizzbbpaYou decided to buy 2 slices
of pizza. On one slice you didn’t have a toppii@n the second slice you decided
you wanted toppings. You ended up spending $5¢bar pizza order. How many
toppings did you order on your second slice of @izz

3. After dinner, you have $182 to spend. If you warieave the concert with $145,
which concert ticket should you purchase?

4. At the pizza parlor, you ran into your rich Undlee. Uncle Joe hands you a bunch
of money and tells you to divide it evenly amongiymd your friends. Everyone
receives $26.50. How much money did Uncle Joe gbee?

5. You decided to eat at Wendy’s and ordered 2 chiekeps, and another item. You
spent a total of $5.50. What was the other iteong@ered?
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6. After the concert, you and your friends went tbige cream at the ice cream parlor.
You decided to get a double scoop of chocolate tepipings. You remembered that
you owed your friend money so you offered to bug/ibé cream as well. He ordered
a single scoop of strawberry. If your total wa8$5, how many toppings did you
get on your ice cream?

7. After diner, you decided that you would pay for thgpenses on the way to the
concert, meaning gas and toll booth. After dinyaar left with $189.50 and arrived
at the concert with $179.25. If you paid for tles @nd toll booth costs from dinner
to the concert, how many miles did you drive?

8. At the concert, you and your friends decided tbrpaney all together so that you
could buy a CD that had all the songs from all foands on it. If the CD costs
$33.75, how much money does each person haved@ giv

9. At McDonalds, you only want to spend $6.75. nemf your items that you ordered
was chicken nuggets, what other item did you pweha
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10. Once arriving to the concert, you purchased twaed tickets. Your friend realized
that they could not afford a second ticket so yifered to buy theirs as longs as it
was the same concert as one of your tickets. Ywchased a ticket for band 4 for
your friend. What is the other concert ticket ymurchased if you spent $115?
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Appendix B: Traditional Lesson Plan
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Appendix C: Pretest

1. Solve (2 points)

x+15 = -9
r+15-15=-9-15 1 point
¥=-24 1 point

Total points: 2

2. Solve (2 points)

-x =14
=]

(Sjgx = 14(8) 1 point

Tx =112
Tx 112
?:T 1/2 point
i,
x =16 —point

Total points: 2

3. Solve (2 points)
n
12=2+10
n 1 ,
12-10=2+10-10 — point
L
=T e

7
2HB=EHB 1 point
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l6=mn 1/2 point
Total points: 2

4. You have x dollars and your friend pays you baekQtdollars he owes you. You
know have 14 dollars. How much did you have befaeaid you?

r+9=14 1 point
x+9-0=14-19 1 point
x =3 1 point

Total points: 3

5. You are ordering tulip bulbs from a flowering caigl The cost is .75 cents per bulb.
You have $17 to spend. If the shipping cost i$dB2ny size order, determine the
number of bulbs you can order.

Tax +2=17 1 point

1
x4+ 2-2=17 -2 5 point

LJax =15

. 7ox 13 112
=— & point

75 .75 /2p

x =20 1 point

Total points: 3
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Appendix D: Posttest

1. Solve (2 points)

8+y =23
8—8+y=23-8
y=15

2. Solve (2 points)
8

157~
15 s—x = 4= 15
8x = 60
8x 60
8 8
xr=175

3. Solve (2 points)

22 =5x —13
22413 =0x-13+13

35 =5x
35 S5x
55
T=x

1 point
1 point
Total points: 2

1 point

1/2 point

1 -
E point

Total point3

1 point

1 -
Epumr

1 -
E point

Total points: 2
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4. Your school’s athletic program is having a bake.sdhey have $20 dollars to make

change for the customers. At the end of the sadg, have $175.50. How much
money did they make?

x4+ 20 =175.30

1 point

x4+ 20 —-20 =175.50 — 20 1 point

x = 155.50 1 point
otd@l points: 3

5. The rate to rent a certain truck is $55 per day®Mm20 per mile. Your family pays
$80 to rent this truck for one day. How many miés$ your family drive?

0.20x + 55 =80

1 point
.20x +535 -55=80-55 1 point
L20x =25
L20x 25
—_— 2 poi
20 .20 1/2pomt
1
x =125 S point

Total points: 3
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Appendix E: Survey
Survey on Solving One and Two Step Equations

1. Explain the approach method used in class today.

2. Please list two things you liked about today’s ¢esand two things you didn't like.

3. What did you learn in today’s lesson?

4. What was your last math course you had?

5. What science class are you in or what science didsgou just complete?

6. How could you improve this lesson for your own teag?
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Appendix F: IRB Submission

North Carolina State University is a land-

grant university and a constituent institution
of The University of North Carolina

Office of Research
and Graduate Studies

NC STATE UNIVERSITY

North Carolina State University
Institutional Review Board

Date: September 8, 2008
Context

IRB#: 338-08-9
Dear Ms. Holland:

is exempt from further review.

NOTE:

implementation.

business days.
Sincerely,

Joseph Rabiega
NCSU IRB

Sponsored Programs and
Regulatory Compliance
Campus Box 7514

2701 Sullivan Drive
Raleigh, NC 27695-7514

919.515.7200
919.515.7721 (fax)
From: Joseph Rabiega, IRB Coordinator

Project Title: Investigating the Difference in the Order of Teaching with a Context and Teaching without a

The research proposal named above has receivediattative review and has been approved as
exempt from the policy as outlined in the Code edéral Regulations (Exemption: 46.101.b.1).
Provided that the only participation of the sulgédstas described in the proposal narrative, tttgpt

1. This committee complies with requirements foundiite 45 part 46 of The Code of
Federal Regulations. For NCSU projects, the AsmadNumber is: FWA00003429.
2. Any changes to the research must be submitted gmaeed by the IRB prior to

3. If any unanticipated problems occur, they mustdported to the IRB office within 5

Please provide a copy of this letter to your facativisor.
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