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ABSTRACT

THE EFFECTS OF INSTRUCTION WITH ANALOGY-ENHANCED MDEL ON
NINTH GRADE STUDENTS’ FUNCTION ACHIEVEMENT AND ATTTUDES
TOWARD MATHEMATICS

AKMAN, Caner
M.S Department of Secondary School Science MathesBtucation

Supervisor: Assoc. Prof. Dr. Safure BULUT

September 2005, 88 pages

This study was conducted to investigate the eff@ctanalogy-enhanced

instruction on students’ achievement in functiod attitudes toward mathematics.

The study was conducted with 63 ninth grade stisdenone of the public
high schools in Konya, Turkey during Spring 200msester. The experimental group
received instruction with analogy-enhanced modéie Tcontrol group received
instruction with traditional method. The matchingho pre-test- post-test control

group design was used in the study.

The following measuring instruments were used tecbdata: The Function

Achievement Test, Mathematics Attitude Scale anehagnded questions.



The data of the present study were analyzed mgudultivariate Analysis of
Variance (MANOVA) and paired t-test. Results of gtady indicated that: (1) There
was a significant mean difference between studeateived instruction with
analogy-enhanced models and those received instnuatth traditional method in
terms of the function achievement, (2) there wassignificant mean difference
between students received instruction with analeglyanced models and those
received instruction with traditional method inrtex of attitudes toward mathematics,
(3) there was a significant mean difference betwgamed scores of students
received instruction with analogy-enhanced method those received instruction

with traditional method in terms of attitudes tod/anathematics.

Key Words: Mathematics Education, Attitude TowMdthematics, Function

Achievement Test, Analogy-Enhanced Instructionditi@nal Instruction.



Oz

BENZETIM DESTEKLI MODELLE OGRETIMIN DOKUZUNCU SINIF
OGRENCILERININ FONKS'YON BASARISINA VE MATEMAT iGE YONELIK
TUTUMUNA ETKISI

AKMAN, Caner
Ylksek Lisans, Ortagietim Fen ve Matematik Alanlarigiéimi Bolumu
Tez Dangmani: Dog. Dr. Safure BULUT

Eylul 2005, 88 sayfa

Bu calgma benzetim destekli modelle grétimin dokuzuncu sinif
Ogrencilerinin fonksiyon bgarisina ve matemge yonelik tutumuna etkisini

argstirmaktadir.

Bu calsma 2005 yilinin bahar doneminde 63 tane dokuzuncuf s
Ogrencisiyle Konya'da bir devlet lisesinde yurutuktiir. Calsmada deney grubuna
benzetim destekli model uygulamgtm. Kontrol grubuna ise geleneksel yontem
uygulanmgtir. Calsmada ©n test ve son test kontrol grup samma tekngi

kullaniimistir.

Kullanilan 6lgme aracglarsunlardir. Fonksiyon Bgari Testi, Matemage
Yonelik Tutum Olcgi ve acik uclu sorular.

Vi



Bu calsmanin verileri ¢coklu varyans analizi (MANOVA) ve gimnli (paired)
t-test ile yapilmgtir. Calsmanin sonucgunlari gosternstir. (1) Fonksiyon bgarisi
acisindan benzetim destekli model ilgr&iim alan @renciler ile geleneksel yontem
ile 6gretim alan @rencilerin ortalamalari arasinda anlaml fark viar(®) matemafie
yonelik tutum acgisindan benzetim destekli model gigetim alan @renciler ile
geleneksel yontem ilegdetim alan @rencilerin ortalamalari arasinda anlamli fark
yoktur; (3) matemage yonelik tutum agisindan benzetim destekli moldebgretim
alan @renciler ile geleneksel yontem ileg@tim alan @rencilerin ortalamalarinin

arts miktarinda (gained scores) anlamli bir fark vardi

Anahtar Kelimeler: Matematik gtimi, Matematik Tutum Olggi, Fonksiyon
Basari Testi, Benzetim Destekli Modellgzgtatim, Geleneksel getim.
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CHAPTER 1

INTRODUCTION

Students’ construction of mathematical ideas during tliese of problem
solving is a fundamental goal of mathematics educationi§D4984; Schoenfeld,
1992). This knowledge construction is reflected in childrentsatagy
development as they attempt to master a challenginggmosituation (Erickson
& Oliver, 1988). Research in the last decade has preseotethcing evidence
that children do behave strategically, they are able rectdtheir own learning,
and can acquire knowledge of the domain in which theyvar&ing (e.g. Borton,
1992; De Loaches, Sugarman, & Brown, 1985; Gelman & Brown , 1486gn
& Muher 1991).

One of the important role which has been a growingceon among
educators for many years , is student motivation. Aitrgcstudent interest has
always been a key in academics concern, but they bausdd deeply in the area
of motivation within the past decade. The rates of studmetsonsidered at risk
of educational failure in mathematics. Studies have shbainthere is a strong
correlation between lack of student motivation and teeg number of at risk
students in mathematics (Kasten & Howe, 1988). In thidystu attempted to

increase students’ motivation by using activities in analogs

Although there are many students who are already metivtat learn, the
number of poorly motivated students is substantial and séenbh&e growing
(Klossterman, 1997). The latter are the students whantalkhe risk category and
educators should adopt alternative teaching strategiesder ¢ prevent or at
least reduce the number of these students. Traditioe#thoais of instruction
continue to work well with most students, but at risk sttglerften present
challenges in the classroom which often needs toob@teracted by educators.
Knowledge and training of various motivational teachingthads is essential for

an educator to be truly in teaching all students.



Traditional method used in most of mathematics cladees not allow
students enough time to fully reach understanding. Tadydtied to show power

of analogy understanding of new mathematics concepttidunconcept.

One aspect of the content-specific pedagogical knowlesiglee use of
analogies which can be often used to introduce new pbnog comparing them
with something familiar or supporting political and philosopha@uments. The
analogical thinking is an important cognitive skill whiech beyond debate.
Holyoake, June and Bilmann (1984) state that, Analogibalking widely
recognized as a hallmark of human intelligence, and as soehcourse of its
development is a topic of clear importance. Duringldbedecades, the analogical
researches have done about physiological and scieatdi@. Mostly everyone,
including the experts, would agree that to create a mappimgéetitems is one
domain (often called as the source) to “similar’ itemsanother domain (often
called as target).

As is known, in learning a new subject, the backgrounthefstudents’
knowledge is very crucial in mathematics. The knowledge e generated by
using analogy, which allows new material to be maasilg assimilated with
students’ prior knowledge, enabling them to develop more tdaen
understanding of concept.

Glynn (1991), Harrison & Treagust (1993), and Thiele&Treagust (1995)
developed strong arguments for analogy model which is nassthing with
analogy model (TWA). It was developed by examining thelogmes of
exemplary teachers and textbook authors. This modesdistenof six steps.
According to Harrison (1992) TWA model can help the teathgut subject in a

sequence.

Analogical reasoning is a complex cognitive process plats a central
role in humans’ capacity. It helps to draw inferencesutibonovel phenomenon
which based on their prior knowledge about a similar obj&gecifically,



analogical reasoning has been defined as the process eptwaity aligning two

objects with high structural similarity and low surfasenilarity, and mapping
between their correspondences such that the reasonedravaynferences about
a less well understood object from the better understb@tio(Gentner, 1983).
Presenting unknown information in an analogy allowsrnies to actively

approach the novel items by relating them to known pimena, which is the
reasoning practice that has been suggested to greatly vienpiemarners’

motivation, engagement, and encoding of new informa(iGelman, 1994;

Hartnett & Gelman, 1998)

Analogies are used to support understanding across theutwmriin a
wide range of subjects for pupils of all ages. They ae®l us most areas of
experience, from mathematics (Zhu & Simon, 1987) anensei (e.g., Rouvray,
1994) to music (e.g. Stollack & Alexander, 1998) and languageedttsation
(e.g., Huffbenkoski & Greenwood, 1995). The use of analogyuppating
understanding in science has been the focus of a signifegaount of research
(Duit, 1991, and Duit & Glynn, 1996), although most of thissegsh has been
with older students and adults. For example, Treagust €1392) designed a
study to examine how Australian high school teachers aisalbgies during their
regular teaching sessions to aid students’ comprehensiocieotiBc concepts.
Duit, Roth, Komorek and Wilbers (2001) have explored the afsanalogical
reasoning by Grade 10 physics students studying chaotic phem@segrart of a
larger on-going project. Glynn (1991) has described a studyaddgias used in
elementary school, high school and college scienxes.t@hiele and Treagust
(1994) used Curtis and Reigeluth(1984)'s framework to study analagikigh
school chemistry texts. Later, they reported on alaimstudy of eight Australian
senior high school chemistry texts (Thiele & Treagust, 1995)

The greater utility would be to train on students sd tha training
provides a meta-cognitive tool that facilitates their usar@logical reasoning
techniques across dissimilar domains such as mathenmdtysscs, chemistry and
biology.



Many teachers and textbook writers use analogies ko stedents to
understand abstract mathematic concepts. The teachextbodk author who
chooses to use analogy to enhance student in thehegwisualize the analogy
and in the manner they map the analog-target attributes.

If the analogies apply correctly, it can be very ukébr the students.
Analogies have many advantages. They
» provide a bridge between prior knowledge and new information
* help students learning by providing visualization of abstractejats
* increase motivation of the students in subject matter

» encourage teachers to take students’ knowledge into coatsaater

When the proper conditions are met, analogies can be@agp many
subjects in mathematics. In this study, | tried to appigl@gies in function
achievement and attitude toward mathematics.

Haladyna and Shaughnessy (1983) noted that, a positivedattbward
mathematics is valued for the following reason: “(1) aifpee attitude toward
mathematics is an important school outcome in andsek.it(2) Attitude is often
positively although slightly, related to achievement.A3)ositive attitude toward
mathematics may increase one’s tendency to elect maties courses in high

school and possibly one’s tendency to elect careersmathematics or
mathematics-related fields” (p.20).

According to Haladyna, the contribution of teacleethie achievements of
students affects students positively. This study triesmjorove the students’
achievement by using analogy model, hence attitudes cdfebted positively.

Consequently, the aim of the study was to investighte dffect of

analogy-enhanced instruction off §rade students on achievement in function
and attitudes toward mathematics.



CHAPTER 2

REVIEW OF THE LITERATURE

In this chapter theoretical background for the analogwecdd model
was explained and literature related the present studyaveewed and discussed.

2.1 Definition of Analogy

There are many definitions about analogies. Genter(1988¢ride
analogy as a type of reasoning where knowledge is traadféom one situation
(called source or base) to another one (called target)eobasis of some kind of
similarity between both situations, on the basishef judgment that the two
situations are essentially identical with respect ®tdsk at hand. According to
Hofstadter (1995) analogy can also be viewed as a kindybflevel perception,
where one situation is perceived as (in terms of) anather Vosniadou and
Ortony (1989) describe analogy as “a move from one-plaegiqates that work
on object attributes, to deep two-place predicatesitivalve object relations.”
Stepich and Newby (1988) describe analogy as an expliclitenal comparison
between two objects, or sets of objects that desctiimas structural, functional,
and/or casual similarities. Some researchers contetidtdanalogical problem
solving may be an appropriate approach for generating solutomsoblems
which are often apparent within the domain of teaching (Dursh&ner, 1999).
In fact, the concept of analogy goes back to the ancsreeks. According to
Esper(1973), the word analogy derives from the Greek dgialin which “ana”

means collection of words or items and “logos” meansreas

Newton (2000) stated that analogies facilitate the tearmd relationship from
the known to the unknown. He summaries this processicasnsin Figure 1;



Situatior Menta Generate
to be »| Representation [ T arget ...... > Subsequent
understood of situation state of the
Representation
A
A 4
Menta Generate
Representation Analogue |  gypsequent
of analogous | state of the
Situation analogous
situation

Figurel. The process of analogical reasoning (Newton, 2008), p.

The large, outer box encloses “in the head” procesedgdied by the
four smaller inner boxes). The situation to be understoa téiget) has to be
mentally represented in some way. Manipulating this saoatirectly may prove
difficult so this route (indicated by the broken limeFigure 1) is avoided. Instead,
it is mapped onto a familiar parallel (the Analogue) whishmanipulated
mentally instead. The generated outcome (understandinganslated into the
situation under study. While there are many definitmhanalogy in the literature
(For example, Duit et al., 2001, Glynn, 1991; Treagust £1992;), they all have
in common this relationship between parts of the strastaf two conceptual
domains, the analogue and the target. The value of takwgideas, information
or experiences and relating them to a more meaningfoierb of organized
knowledge has been well documented (for example, AusdBéB; Gagné &
Briggs, 1974; Gentner & Stevens, 1983; Halford, 1993; Johnson-LH&03;
Newton, D., 2000). Analogies can play a role in theruvestiring of students’
conceptual frameworks (Duit et al., 2001), enhancing concephaaige learning
and providing an analogical bridge to communicate contemtfgpknowledge of

the topic (Treagust, Harrison, & Venville, 1998).



Aristotle defined classical analogies as comparisorsngnterms in the
analogy, usually represented in the format of “A:B::C{Boswami, 1992). The
relationship between C and D terms should be equivdterihe relationship
linking the A and B terms. The ability to conceptualize tiality of relations is
recodynized as the “hallmark” of analogical. Similarlgoswami (1992)
discussed the phenomenon of “problem analogies” in whieltharacteristic of a
solution for a base problem is applied to solve an goale target problem.
Goswami (1992) reported that children frequently were unaldeedhe intended
relational correspondence between the base and tfet faoblems, even though
the relationship was evident to the experiments. Foanest 3:6::2:4 in this
format the relationship between the three and sixmasasiwith the relationship
between the two and four.

When learners are confronted with unfamiliar matergiovision of
advance organizers and analogies are thought to enhanoendeaknalogies
promote learning by “concretizing” abstract concepts forl¢laener, promoting
the assimilations of ambiguous or intangible concept ((N&Stepich, 1987).

According to Halford (1992) much of human inferences isichlig
analogical and is performed by using schemas from everlftays analogs.
Analogy is a very natural aspect of human cognitiosl@gical reasoning would
seem to lie at the very core of our cognitive procéss.dven used by very young
children under appropriate conditions (Brown, Kane, & #£h1986; Goswami,
1991).

2.2 Historical Background of Analogy

When the first theories of analogical reasoning wexeldped during the
twentieth century, the theorist believed that anallgieasoning ability was a late
appearing skill Piaget’s structural theory had the onseinafogical reasoning
ability appearing between the ages of 12 and 15. Perhapsoaseqguence, the
use of analogies with younger children has tended tg@mered. But there was



evidence to show that Piaget was wrong. Gelman andrivéarK1987) had stated
simple analogical reasoning amongst three and fousyddr Children as young
as five years used the needs of people as an anadoghd needs of plants
(Hatano & Inagaki, 1994). According to Lynn (1993) analogy apfedns one of

the most important mechanisms underlying human thougheast from the age
of about one year. He described the analogy as “a majgingone structure,

which is already known (the base or the souroegnother structure that is to
be inferred or discovered (the target).”

Curtis and Reigeluth (1984) devised a classification systeranalogies
in their study of secondary school science texts. Iniqodar, they classified
analogies according to the relationship between tdrget and the parallel
situation that can be used to aid understandingamlégue They described the
relationship as structural, functional or both. It asier for a child to appreciate
general structural and surface features, like shape and Soich features provide
a familiar model and this familiarity makes mental pssteg less demanding. At
the same time relevant relationships are readily rederbecause the model
provides a mental structure. With functional analogies behavior or function of
the target is modeled by the analogue. The assumptioratsthid learner is
familiar with the analogue and, therefore, these foneti parallels provide a
mental structure for the target. Curtis and Reigeluth (1@®&#sider that the
combination of both structure and function is particulatfiective in that it is
easier to match the components and that makes ir ¢asiee parallels in the way
they function.

True and consistent analogical reasoning, accordingiage® required
specific cognitive abilities. One was the child’s abitbycomprehend both lower
and higher order relations between the object in aictdsanalogy. Another
requirement for true analogical thinking for Piaget was the child be certain of
and consistent in the given response and resist the imgmer's counter

suggestion (Piaget, Montenegro, & Billeter, 1977).



One of the earliest recorders instanced of analegygbused to solve a
scientific problem was that of Archimedes. He was gitrentask of determining
whether the king’s intricately designed crown was purd golmixed with a base
metal. The ultimate solution of melting the crownmed unacceptable. Ever
thoughtful, when Archimedes stepped into the bath and thevetilowed, he
had an analogical insight. Seeing that his body weigplated a specific amount
of water, Archimedes realized that a gold bar would do &mees One received
this analogical insight, Archimedes is said to have ruouidin the streets shouting
“Eureka, eureka.” All that was needed was a gold bar efetkact designated
weight of the crown. If he put them in identical conéxs of equal amounts of
water, and the crown and a gold bar displaced identicauats of water, the
crown was of pure gold. Legend has that it was (Goaswa@82; Halpern,
1984).

Although psychology and many scientific disciplines aswlogies as
illustrative device within the discipline, even process sgfentific research
involves analogical process (Oppenhimer, 1995). Many theosigbport the
importance of relating new knowledge to established, mgéarni knowledge
(Ausubel, 1969; Gagné & Briggs, 1974). Analogy is commonlyl aésea teaching
method in many areas like as physics, chemistry, bjplagathematics and etc.
for teaching procedures and principles. It can be defined @aloy is an
assertion that a relational structure that normallylieppn one domain can be
applied in another domain” (Gentner, 1983). Analogies areeprexet as having a
worthwhile role in understanding unfamiliar knowledge by alssociation to the
familiar ones (Curtis & Reigeluth, 1984; Keller, 1983; ReideltStein, 1983).
Analogies are made motive students to the subject a@lpdstudents learning by
providing visualization of abstract concept (Treagustrisiam,& Venville, 1998).
Teachers can use analogies to introduce concepts I8 W@y are concrete,

meaningful, and relevant to the students.

The role of analogy in learning has been extensingdgarched in science
education. The core purpose of the use of analogy asmtgt deployed in
teaching is that of developing understanding of abspfamhomena from concrete



reference (Haywood, 2002). The use of analogy in devejopnmaerstanding of
phenomena is not restricted to science education. tBd#&i$968) catalogues the
central role of analogies in the history of sciendeas, including the works of
Einstein, Darwin, Bohr and Madeleev.

There is considerable research evidence, into the useanalbgy in
developing understanding in science across a range of iple@aoin science
education (Genter & Genter, 1983; Tiberghein, 1985; Wong, 199®)logical
reasoning in science learning generally is explored in tr& wf Clement (1993)
on a study with high school students’ preconceptions isipiyand Wong (1993)
on trainee teachers’ use of their own analogies irerggimg explanations of
physical phenomena.

When teachers help students relate their background experie new
science concepts, they often use analogies, whickimikarity between concepts.
For instance, the wing of a bird is analogous to the wirgn airplane. A human
eye is analogous to the operation of a camera.

It is commonly accepted that children’s mathematicahleg is an active
construction process based on recognizing similarities leetwew and existing
ideas (Broody & Ginsburg, 1990; Davis & Maher, 1997; Duit, 1991) chidren
to construct the appropriate links to new learnings, thegd to focus on the
common relational structures of mathematical situatiaather than on their
superficial details (English, 1997; Pierce & Gholson, 1994)is Tis where
analogical reasoning comes into play that is, childr@ve to map the relational
proporties of a known construct (the base or the spunm® the corresponding
proporties of a new construct (the target).

The search community has given considerable attetdiceasoning by
analogy in learning of science and in general problemirgpl(Clement,1993;
Duit,1991; Genter 1989; Holyoak & Koh, 1987). However, littlarsb has been
directed toward its role in children’s learning of basicheatatical concepts and
in facilitating children’s recognition and transfer of problestructures. This
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appears to be a serious omission, given that many oematical activities that
children undertake in school require them to reason gitakly and that such
reasoning can contribute significantly to conceptual dewedop during
mathematical problem solving (English, 1997; Holyoak & Thagdatfl95;

Novick, 1995; Silver 1990). According to English (1998) “An analysif

children’s abilities to reason by analogy can provide mesights into the well-
documented difficulties that they experience with ctexpoperational word
problems.”

Children’s difficulties with comparison problems haveeiged substantial
research, but few studies have investigated how childr@nidin these problems
in a range of situations, including their ability to reasgnanalogy in working
with more complex cases. Existing studies have usualpieyed a rather limited
range of approaches to explore problem understanding (@wnrKintsch,
Reusser & Weimer, 1988; Fuson, Carroll, & Landis, 1996)

Reasoning by analogy in problem solving and transfering has/eeca
good deal of attention, but this has been mainly withindiw@ains of science
(Clement, 1993; Genter & Genter, 1983; Stavy & Tirosh, 1998jnitive
science, and cognitive development (Holyoak, 1985; Holyoakh&gérd, 1995;
Robins & Mayer, 1993). Limited research has been conductegasoning by
analogy in mathematical problem solving, and this dealtlynasth high-school
and university students (Novick, 1992; Reed, 1987).

Successful representation of both source and targeepistis one of the
key underlying features to analogical transfer and camaser the probability of
solving a problem successfully, decrease the time requireégdiutions and
produce a better understanding of a class of problems eetopsly known
(Wedman & Folger, 1999). The retrieval of source problemsrikgpen part, on
similarities with the target problem either in surfat@racteristic, deep features,
or both ( Blanchette & Dunbar, 2000; Gick & Holyoak,1983)
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2.3 Teaching with Analogies Model (TWA)

Ideally, analogies in text can help students to build medui relations
between what they already know and what they armgetut to learn. In general,
activity of building relations plays a critical role iconstructivist views of
learning science (Yager, 1995). In particular, this activityowilding relations
between existing knowledge and new knowledge plays an temgorole when
interpreting students’ learning as process of conceptuabeh@emastes, Good
& Peebles, 1996; Duit & Treagust, 1997; Hewson & Hewson, 199&edsingly,
this change is being interpreted as students learning progigssnore
sophisticated mental models of fundamentally importanense concepts
(Cavallo, 1996; Glynn & Duit, 1995; Hafner & Stewart, 1995; White
1995).Typically; these concepts represent complex systatin mteracting
components. In this theoretical framework, familiaalagies can serve as early
mental models which students can use to form limited be&anmgful
understanding of these complex concept. According to GlgdrDauit (1995), As
the students develop cognitively and learn more sciencgwitieevolve beyond
these simple situated analogies, adopting more sophesticahd powerful

explanatory models.

Gilbert (1989) noted that authors’ analogies are ofterffacteve, failing
to increase students’ recall of text information. 8jr@uthors, lacking guidelines
for using analogies, sometimes use them unsystemgtiocftién cause confusion
in students ( Thiele & Treagust, 1994). The distinctionsrayre target concept,
features of the concept, example of the concept, aati@ogy become blurred in
students’ minds. The best way to solve these probletwsaslopt guidelines for
constructing and using analogies in science text. Onesairguidelines is the
Teaching with Analogies Model (TWA) (Glynn, 1991, 1995; Harris&n
Treagust, 1993; Thiele & Treagust, 1995).

The TWA model was developed by examining the analogiesemgbary

teachers and textbook authors. In this model, the gdaltiansfer ideas from a

familiar concept to an unfamiliar one. If the analog #ine target share some
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similar features, an analogy can be drawn between .thEm process of
comparing the features is called mapping (Glynn, Duit, & [Ehi#995). This
model was employed into six steps. The value of spssi® simply to provide a
kind of check list that a teacher can use to ensure ghelh phase has been
adequately covered when an analogy is presented to aTiese are likely to be
situations where a particular analogy is better presesgquence the steps of the
model to suit their style. It is important that ak steps are adequately covered
since it is believed that the six steps are a minimunaf@logical instruction. If
successful, the model should be personalized by teadwerthat they are

comfortable with the model and can economically appy each analogy used.

The six steps of the TWA model are follows (Glynn, tD@& Thiele,
1995);

I. Introduce the target concept to be learned: This stepeamything from
a brief introduction to a full explanation dependinghmnv the analogy is
to be utilized. The analogy may also be used for ramguwhe concept in

which case, the target concept is fully taught at tlaigest

lI. Cue the students’ memory to the analogues situation: Stéfs involves
the introduction of the analog and determines the studmrel lof
familiarity through questioning and discussion. If the stuslent
understanding are low the analog is modified or the psoiseaborted. The
teacher should ensure that there is at least one obsimilarity for the
students between the analog and the target.

lll. Identify the features of the analog that are relevarhis steps involves
explaining the analog to the students at a level thappsopriate to their
understanding an d which will accurately identify the fesguof the
analog that will be used to build concept the next stage.

IV. Map the similarities between the analog and the tarfjeé analogy
features are linked with the target concepts. There may twee to one

13



correspondence from analog and the target, two or m@ilea features
may converge on a single target concept or a single @adiobute may
develop two or more target concepts.

V. ldentify analog-target links where the analogy breaks ddwming the
mapping exercise, the students may suggest inappropriate Gtker
invalid transfers that the teacher may be aware ofbeacombined with
the students’ alternative conceptions for discussion atpbint. These
conceptions should be discussed so that the studenwistarguish the
valid from the invalid. This step can be integrated intodiseussion at

any appropriate point.

VI. Summarize, drawing conclusion about the target concApt:in all
teaching, a succinct summary of what has been learrma #ie target
concept from the analogy should be stated to facilgiatéent learning.

Where the analogies break down in stage five is most signif feature
(Harrison, 1992). Glynn’s model is unique in highlighting this needentify the
invalid mapping links that students intuitively make. Ttusvity may well dispel
many of the student misconceptions that emerge during acellog transfer
because analogies have no inbuilt guidelines that tell hdsarer “no further
please”. This is a role the teacher can activelyillfidnd so assist analogical

instruction to achieve its full potential.

Analogies are most often used to help students to uaddreew topics in
terms of already familiar information and to help théo relate that new
information to their already existing knowledge struet(Beall, 1999; Glynn,
1991; Simons, 1984; Thiele & Treagust, 1991; Venville & Treagust, 1997).
According to Lemke (1990) analogy work is very simple ientiatic terms. An
analogy sets up a simple correspondence between twaatibepatterns. The
patterns have different thematic items, but the saaneastic relations between
them. One pattern is already familiar, the other .nStudents learn to transfer
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semantic relationships from the familiar thematic geamd their pattern to the

unfamiliar items and their pattern. (Lemke, 1990)

2.4 Advantages of Analogies

Analogies can play several roles in promoting meaninigfrning. They
can help learners to organize or view information fronea perspective. Thiele
& Treagust (1991) argue that analogies help to arrange existeamory and
prepare it for new information. Analogies can also @treicture to information
being learned by drawing attention to significant featurkes target domain
(Simons, 1984) or to identify particular differences betwaealog and target
domains (Gentner & Markman, 1997).

Analogies may also help students visualize abstraatepds, orders of
magnitude, or unobservable phenomena (Dagher, 1995a; Ha&idoeagust,
1993; Simons, 1984; Thiele & Treagust, 1994; Venville & Treagust, 19@7¢n
they do this, they provide a concrete reference that stsidan use when thinking
about challenging, abstract information (Brown, 1993; $8nd984).

Analogies can also play a motivational role in meamih@garning. The
use of analogies can result better in student engageaneéninteraction with a
topic. Lemke (1990) asserts that students are three toifms more likely to pay
attention to familiar language of an analogy than to uiinmscientific language.
The familiar language of an analogy can also give stadeiiito are unfamiliar or
uncomfortable with scientific terms, a way to exprdssirtunderstanding and
interact with a target concept. Analogies can make material interesting for
students, particularly when the analogy relates newnmdtion to the students’
real world experiences (Thiele & Treagust, 1994). They aklo increase
students’ beliefs about their problem-solving abilities wh&n new problem or
new information are related by analogy to a problem arimétion they have
already been successful in solving or understanding i¢hntMarx, & Boyle,
1993).
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Analogies can play a role in promoting conceptual ghahy helping
students to overcome existing misconceptions (Brown&r@ht, 1989; Dupin &
Johsua, 1989; Brown, 1992, 1993; Clement, 1993; Dagher, 1994; Mason, 1994,
Venville & Treagust, 1996; Gentner , 1997). Ideally, analog@shelp students
to recognize errors in conceptions they currently holgctehose conceptions,
and adopt new conceptions that are in line with thosepaed by the scientific
community. Analogies may make new ideas intelligibld anitially plausible by
relating them to already familiar information. Ifudents can assimilate new
information in terms of their existing knowledge, thene likely to be able to
understand that information, relate it in their own e@g&rand comprehend how
that new information might be consistent with realdll necessary conditions for

conceptual change (Posner, Strike, Hewson & Gertzog, 1982).

2.5 Disadvantages of Analogies

As well as advantages, analogies may also have segaive result. For
example, although both teacher and student may considanadogy useful for
learning new information, the analogy might be superfluodsrmation if the
student already has an understanding of the target miobeing taught (Venville
& Treagust, 1997).

Students may resort to use an analogy mechanicallgouti considering
information the analogy was meant to convey (Arber, 1@&htner & Gentner,
1983; Venville & Treagust, 1997). Part of the mechanical useabgy may be
due to the students’ not being willing to invest time to leaooncept if they can
simply remember a familiar analogy for that concsptce familiar analogies can
often provide students with correct answers to exam igusseven when those

analogies are not understood (Treagust, Harrison, & Venti#i96).

The mechanical use of an analogy may also be due to ttudability to
differentiate analogy from reality. An analogy neeempletely describes a target
concept. Each analogy has limitations. Unfortunatstydents usually do not
know enough about the target concept to understand thogatitbms. For this
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reason, they may either accept the analogical eapitanas a statement of reality

about the target concept or incorrectly apply the andiygking it too far.

Although one of the purposes of an analogy is to help stsiderearn a
concept meaningfully by relating that concept to the ststi@mior knowledge,
the use of an analogy may limit a student’s ability tovettp a deep
understanding of that concept (Brown, 1989; Dagher, 1995b; ,Spaitovich,
Coulson & Anderson, 1989). When only one analogy is used otvey
information about a particular topic, students may acitegt teacher’s analogical

explanation as the only possible or necessary exjpanatr a given topic.

It is clear from the existing literature that not ahalogies are good
analogies and that not even a good analogy is usefallifstudents. With these

advantages and disadvantages analogy was studied irofuimcthathematics.

2.6 Attitude toward Mathematics

Quinn (1997) defined attitude toward mathematics as the édvdde or
dislike felt by an individual toward mathematics.Theraas so much study about
attitude towards mathematics. Among few, Aiken (1972) foungboaitive
correlation between mathematics achievement and attiowdard mathematics.
He found some result, firstly there was a generalabdei of attitudes toward
mathematics including attitude toward routine computatitersys, symbols, and
word problems; secondly, there were gender differengethe direction and
degree of relationship of mathematics attitude to intare®ther subjects and
personality characteristics; thirdly attitudes towarathematics was positively
correlated with grades in arithmetic and mathematics asty lattitudes toward
mathematics was related to students’ perceptions afdgtstand abilities of their
teachers and parents. Moreover, Perl (1982) emphasiaedthboth males and
females ability and achievement in mathematics rasybsitive attitudes toward
mathematics. There are some studies focusing on omsaip between the
students’ mathematics achievement and students’ attitu@edanathematics. On
the other hand, some research literature has failedotadpr consistent findings
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regarding the relationship between mathematics achieveandrattitude towards
mathematics (Abrego, 1966; Wolf & Blixt, 1981).

It's widely believed that a teacher’s attitude towantthematics affects
students’ attitude. Clark, Quisenberry, and Mouw (1982) notedptiospective
teachers for lower grade levels have less favorabtedds towards mathematics
than prospective high school mathematics teachers. Sindents tend to form
lasting attitudes towards mathematics during their middledckears, it is
essential that their teachers have a positive attittodeards mathematics
(Anttonen, 1969; Callahan, 1971). Fielder (1989) explained thahvaoncrete
materials are used in mathematics lecture, both teaeherstudents report that
they enjoy mathematics lecture more. Activities, ohthe way for the teacher to
create a positive attitude in math classroom.

Studies have also confirmed that attitudes play an &siserie in learning
mathematics (Armstrong & Price, 1982; Shaughnessy & kakgd 1983).
McLeod (1992) suggested that affective issues play a ceateain mathematics
learning and instruction. When teachers talk about thethenaatics classes they
seem just as to report their cognitive achievements. |&8Ilni inquiries of
students are just as likely to produce affective and degrmiesponses; comments
about liking (or hating) mathematics are as commonepsrts of instructional

activities.

Fey (1980) claimed that although teachers’ knowledge dienadtics and
how to teach it were important; their beliefs abouthematics teaching had equal
impact on students. In addition, Thompson (1984) found thahéz’'s beliefs on
mathematics do influence how they teach mathematies. t€acher who feels
insecure, who dreads and dislikes subject, can not awardniitting her feelings
to the children. Furthermore, studies of Carpenter and Lub{i€900) have
indicated that teacher attitudes towards a subject mfidoth the instructional

techniques the use and that these in turn may have ah@ff@upil attitudes.
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Besides, teachers' attitudes and effectiveness in matios, the students’
family background is influential in learning even in the subgfcmathematics,
which may appear to be learned exclusively in school {€hbérger & Norta,
1959; Alper 1963; Wang, Wildman & Callahan, 1996)
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CHAPTER 3

METHOD OF THE STUDY

This chapter explains the main problem and hypotheses qgfrédsent
study, research design, and subjects of the study, ta@imiof terms used in the
study, statement of the variables, measurement instrameoicedures followed,

and the tools used for analyzing the data.

3.1 Research Design of the study

The present study uses a matching only pre-test and posbtdisil group
design, which is one of the methods of the quasi-expetahdesign (Fraenkel &
Wallen, 1996). The Function Achievement Test (FAT) ane khathematics
Attitude Scale (MAS) were also administered during theyst

Table 3.1 Research Design of the Study

Group Pre-test Treatment Post-test
CG FAT, MAS TI FAT, MAS
EG FAT, MAS AEI FAT, MAS

In table 3.1 the abbreviations have the following meaningsré&p@sents
control group, which received instruction with the “Trazh@l Instruction” (TI);
EG represents experimental group, which received instrusfibnthe “Analogy-
Enhanced Instruction” (AEIl). The measuring instruments &enction
Achievement Test (FAT) and Mathematics Attitude Scala$yl
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3.2 Main Problem and Sub-problems and Associated Hyheses

In this section the main problem and related sub-probléntedhesis are
presented, and examined relevant hypotheses.

3.2.1 Main problem

The main problem of the present study is the followingatwé the effect
of analogy-enhanced instructiol §rade students on achievement in function and
attitudes toward mathematics?

3.2.2 The Sub-problems

S1: What is the effect of analogy-enhanced instructiomadmnevement in

function?

S2:What is the effect of analogy-enhanced instructiorattitudes toward

mathematics?

3.2.3 Hypotheses

H1: There is no significant difference between meanexcof §' grade
students received instruction with analogy-enhanced modklttzose received

instruction with traditional method in terms of thezh@&vement in function.
H2: There is no significant difference between meanesxcof §' grade
students received instruction with analogy-enhanced modklttzose received

instruction with traditional method in terms of thdiitade toward mathematics.

H3: There is no significant mean difference between gasweres of 9th

grade students received instruction with analogy-enhancetdoctheand those
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received instruction with traditional method in ternfstloeir attitudes toward

mathematics.

As shown above, the hypotheses are defined in the mail fohey will be
tested at the level of significance (alpha=0.05) aftertteatment of subject in the

experimental and control groups.

3.3 Subject of the Study

This study was conducted three in weeks, comprised tdt&lllectures
each being 45 minutes, in Spring 2005 in a public high schoolnya&d urkey.
63 9" grade students in two classes participated in the studgf 82 students
were in the control group and 31 of the students was inxjperienental group.
All the students were tought the same mathematicalenbnwith the same
textbook in the same period of time. The students wes@resd to classes
randomly by the school administrations when theytetiathe & grade.

3.4 Definition of Terms

In this section, some of terms that were used in tihgdysare defined to

prevent any misunderstandings.

1. Function Achievementefers to subjects’ achievement scores on the

“Function Achievement Test”.

2. Attitude Toward Mathematicsefers to subjects’ attitude scores on the

“Mathematics Attitude Scale”

3. Analogy-Enhanced Modekfers to tools that are used to transfer to

knowledge.
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4. Treatmentrefers to the method of instruction; either instruttgoven by

traditional method or instruction analogy-enhanced model.

5. Control Group (CG)refers to the group who received instruction with
the traditional method.

6. Experimental Group (EGpefers to the group who received instruction
with analogy-enhanced models.

3.5 Procedure

We explained the procedure of the study in this section.

3.5.1 Steps of the Study

1. The study began with the review of the literatubeut various
aspects.
2. Before beginning of the study, all necessary permissiere

obtained from the Ministry of National Education.

3. The mathematic attitude scale (MAS) was developed gkarA
(1986). The function achievement test (FAT) was developatidoyesearcher.

4, FAT was piloted 122 tenth and eleventh grade studentpuibla
high school in December 2004, which allowed testing thabiity and validity
of FAT.

5. Activities were prepared using appropriate analogy-enbance
model by taking into account the curriculum approved by MatidBoard of
Education.
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6. The FAT and MAS were administered by the teacherréedod

after the treatment during a mathematics class pead) lbeing.

7. One teacher taught the control group and researchghttéhe

experimental group.

8. The treatment continued for three weeks.

9. The data obtained from the FAT and MAS during the study wa

analyzed and used in reaching conclusions about the problem.

3.5.2 Problems Encountered

During the administration the activities, there weyme problems. Firstly,
some students’ parents from experimental group opposedtuldy, fut the
director of the school persuades them after a shoreoeat®on. Secondly, the
students were not able to concentrate the activititlseabeginning of the study,
but later they liked to activities too much.

3.5.3 Choosing Group and Group Structure

Research suggested that groups should be formed to enatdats work
together more effectively (Kutnick, 1994). Some, like Bid®84), believe that
there should be no fixed rule for group size. Others,efaample, Benett and
Dunne (1994), are very clear about group size. They poinhatuthe number of
children in a group will determine the number of lines ofmmunication and

suggest that “teams of for are ideal”.
In this study the member of the groups almost equal, tperexental

group had 31 students and control group had 32 students, and greups ar
heterogeneous in nature academically. Beginning the teeatiine students were
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informed that they were responsible for all the agsland quality of their group

work would be evaluated.

3.6 The Development of the Activities

Activities incorporating analogy-enhanced model were used duheg
study in the experimental grouphe teacher instructed traditionally in the control
group. The use of analogy-enhanced models started each actwiblogy-

enhanced instruction was enrolled on the experimental group.

We have two main papers using the activities. The firgt isngeneral
information papers and second one is functions papers., N@am going to
explain these papers.

3.6.1 General Information Papers Activities

The analog was about the four departments in Konya Endietiek
Lisesi (KEML). These departments were computer, fiara journalism, and
automotive department. All students are required torehtee years education.
All the students have to take an apprenticeship at theoktiae first year and
second year (see Appendix B, page 70).

The administration of the KEML was reached an agre¢math some
company. For the students in the department of the compléeadministration
reached an agreement with Casper, Hp and Vestel computeoration; for
librarian department they agree with public library,ioradl library and library of
university; for automotive students they agree with Hondaa®e and TOFA
automobile factory; and also for journalism departmeay thgree with Akam,

Hurriyet, Milliyet, Sabah, Star and Vatan newspapseg Appendix B , page71).

The students in the computer department have to takeutwmear practice
first one is at the end of the first year, and secamelis at the end of second year.
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The students have to choose same company for the fissyenmer practice. But
at the second year practice students can choose time @dmpanies they want, in
addition to this, all the computer companies have totgetat one students as an
apprentice. And this department has at least three studsats Appendix B,
page72)

Like computer students, the students in the departmerrafian have to
take two summer practices, too. But there is a difiege between these
departments. The students in the librarian departmenbmigtthe fist but also
have to choose the second summer practice at the l&aarg. Students of this
department love each other to much, so they take phaatice all together at the

same library ( see Appendix B, page73)

The third one is the journalism department. Like other deyant these
students have to take two summer practices, and they tbaehoose same
company in the first year but the second year all thdesits have to choose
different company. In addition to this, the administratrestricted to number of
the students with the number of the agreement newsp&merthe number of the
company is equal with the number of the students. Thersia companies and

six students (see Appendix B, page 74).

The last department is automotive department. The studenthe
department of automotive have to take two summer practmesTheir practices
are similar with computer department practice, but additipnagreement
companies of this department can train the students iereiiff areas in the
factory. Honda Company steer the students towards engpertohent of the
factory, Renault Company steer the students towardsaito ih car service and
TOFAS Company steer them according to design departmertisiway students

can choose a company in their ability (see Appendpage 75).
All these departments are managed an administrationthallstudents

have to obey the rules of the administration. Thales are

» [Each department’s students have to take two summer practices
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» All the students have to take these practices in theisian not
another one.

» The summer practices have been trained only the conwhia
was reached an agreement with administration. Other @oiep
are not accepted by them. ( see Appendix B, page 76)

3.6.2 Function Papers Activities

Second part of the activities is function papers. Tipageers are going to
be used after the regulations papers and each paper sé¢bead activities is
going to be used with regulations papers. The function pagetivities are
definition of function, kinds of function, inverse fumn and compound

function. Now we are going to explain the activities;

3.6.2.1 Activities for Definition of Function

This activity sheet has an explanation for KEML, ara$ two sets, as
KEML and companies. KEML includes four departments andosebmpanies
has 15 companies. KEML have four departments as compubegridin,
journalism and automotive. All the departments have tdvge summer practices
one of them is at the end of first year and other isreg the end of the second
year. The departments have to get practice in only theisiains, and also
departments have to choose the same company on theiowbvia the first year
practice. For examples students of automotive departmemhoese only Honda,
Renault and TOFA (see Appendix B, page77).

3.6.2.2 Activities for Types of Function

In this section we are going to explain activities abdw kinds of

function.
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3.6.2.2.1 One to One Functions Activity

First function is 1-1 function. The new analog and rplagers were used
for the 1-1 function. As if analog of function definitiotinis analog has two sets,
too. The first set is department of the KEML and other isecompanies.
Computer, automotive, librarian and journalism departmbats to make their
summer practice to different companies, hence a 1-lifuncan be created by
matching the elements of the KEML with elements of comgmbisee Appendix
B, page 78).

3.6.2.2.2 Into Functions Activity

The second function is into function. The new analod ares papers
were used for the into function. As if analog of 1-1 fiowg this analog has two
sets, too. First set is department of the KEML and ogleéris companies. The
departments have to get practice in only their divisi@md also departments have
to choose the same company on their divisions in tlse ffear practice. Hence
there are some free elements in set of companiesAmeendix B, page 78).

3.6.2.2.3 Onto Functions Activity

The third function is onto function. For this functiamew analog paper
was prepared. The new paper includes a short descripbioumt @éhe second
practice of computer department and it has two §#ts. of the sets is the students
of the computer department and other set is about the cempumnpanies, Hp,
Casper, and Vestel. In this function the students of caenpdgpartment are
domain of function and computer companies are range ofidumnaill computer
companies have to get at least one student as an appréitide matching these
two sets there is no free elements in range of fanccomputer companies set

(see Appendix B, page 79).
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3.6.2.2.4 Constant Functions Activity

The fourth function is constant function. A new lagapaper was used to
describe constant function. This paper has a short cotargeabout librarian
department, and also has two sets, first one is ldwadepartment student as
domain of function, and the second one is the librargegange of function. . As
we told before the librarian department’s students to@h thecond summer
practice in the same library ( see Appendix B, page 80).

3.6.2.2.5 Identity Functions Activity

The fifth function is identity (unit) function. Fohis function we did not

use a new analog paper, but a mirror was brought to thedec

3.6.2.3 Inverse Functions Activity

After preparing the definition of the function and fuootassortment, we
prepared a new activity. This analog included a short igéiscr about the
journalism department and has two sets, students of tineajism department
and newspapers. As if the computer department, the studehtsdepartment of
journalism take their second summer practice in diffenewspapers, in addition
to other departments, the members of the departmergsreted with number of
the agreement newspapers, and a newspaper gets only onatsstadean
apprentice. So, the number of the company is equal wéhntmber of the
students. There are six companies and six students ppendix B, page 81).

3.6.2.4 Compound Functions Activity

The last activity was prepared for compound function. Témglog
included a short description about the automotive departamehtas three sets;
first one is students in the automotive department,reeone is companies, and
third one is the departments of the factories. This gnfllouses on the second
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summer practice of the automotive department studentsh fBetory has several
department but they take in practice to the students ordydepartment. For
example, Honda Company steer the students towards engiaetrdent of the
factory, Renault Company steer the students towardsaito ih car service and
TOFAS Company steer them towards to design department ( seendipp®,
page 82).

All those activities were prepared by the researcherbédhe treatment.

3.7 Development of the Measuring Instruments

In the present study, a function achievement test atididat toward

mathematics scale were administered.

3.7.1 Function Achievement Test

The Function Achievement Test (FAT) was developed by ¢searcher
(see Appendix A). It was used to determine the studamistibn achievement
before the treatment, to assess the students' degr¢amiment of the course
objectives and to test the equivalence of the expetahand control groups in

terms of function before the treatment.

The section below explains the design procedure and tlegsased in

developing the measuring instruments.

1. Course content was determined according to the cummculu

program published by the Ministry of Education.

2. Objectives were written at the application level dedined by

Bloom’s Taxonomy.

3. A table of specification was prepared.
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4. An item bank was formed by writing different probtemt the
different cognitive levels in Turkish. They were clfed by the researcher
according to basic function concepts and levels in dbgnitive domain of

Bloom's Taxonomy.

5. Twelve problems were selected from the item bank dewpito
the table of specification. The essay-type questionsireztjihe subjects. The
problems were evaluated by using the answer key.

6. The content validity of the FAT with 12-questions wested by a
mathematics education researcher and a public high sctatbématics teacher.
Based on their comments, the test was reorganized. Iicaldihe content

validity was tested by using the table of specification.

7. A pilot study was conducted to determine the validitd a
reliability of the test. 122 tenth and eleventh grade stisda a public high school
were chosen for the pilot study.

8. The FAT did not contain objective test items kat tthe rater
reliability was investigated to eliminate the subjectivifar rater reliability, the
researcher and a mathematics educator scored thedtastistered in the pilot
study. The correlation the two scoring was determineduloyiing SPSS. The
Pearson product moment correlation coefficient wasoped. The correlation
coefficient was found as 0.98.

9. The highest possible score for FAT was 71 marks.

3.7.2 Mathematics Attitude Scale

Mathematics attitude scale (MAS) was developed kiaA (1986) (see
Appendix C). To develop this scale it was administered20d English
Preparatory School students at METU. It was consistetlOopositive and 10
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negative items about attitude toward mathematics. Tlezg w five-point Likert-

type scale: Strongly Agree, Agree, Undecided, Disagremn@y Disagree.

Positive items were coded starting from Strongly Agréeto Strongly Disagree
as 1. Negative items were coded as from 1 to 5. THe a@s in Turkish and its
alpha reliability coefficient was found as 0.96 with SPSS.

One factor was determined by using factor analysis,lddbgeneral
attitude toward mathematics. Also, the results ofdjzad Component Analysis
supported that MAS was one-dimensional by using the SP&&geprogram. In
this study, MAS is used to test the equivalence of exmgartiahand control groups
in terms of attitude toward mathematics before thetrtreat was started. The

range of total scores of MAS is between 20 and 100.

3.7.3 Open Ended Questions

To get the information about views of students in the ewparial group
about the treatment the following questions were askedwagten questionnaire:
(1) What do you think about activities related with functcamcept? (2) Did the

activities change your views about mathematics?

3.8 Treatments

Different treatments were administered to the cdrdral experimental
groups. The control group received instruction from thein e@achers, but the
experimental group received instruction from researcher. tioegroups were
taught the same content to reach exactly the sametiwbgecThese objectives
covered basic concept of function including definitionshef function, kinds of
function, inverse function and compound function. At theginning of the

treatment achievement and attitude pre-test was applied.
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3.8.1 Treatments of the Control Group

The instruction given to the control group was called raslitional
instruction because the instructor taught concepts and dkictly to the whole
class. The subject was taught in a teacher centered Wy only interaction
between students and the teachers occurred when the stad&atl questions.
This class received 3 weeks instruction, 15 lectures easdSveninutes. Students
did not use concrete models in the control group. The@agoup was given the
FAT and the MAS before and after the unit. The teaelkplained to the students
the purpose of the attitude scale and achievement test.

3.8.2 Treatment of the Experimental Group

The Experimental group was instructed using analogy-enhancddisno
The experimental group received 3 weeks, 15 lecture eachd®nminutes,
instruction. Before the treatment the students werdamqu the purpose of the
treatment, procedures to be followed, expected collakerbehavior as well as
the definition of group success. The teacher told the stsidieat pairs work will
be evaluated after the treatment.

In the experimental group the students work in pairs thrahghstudy.
Their regular mathematics teacher formed the paing. Jairs worked together,
helped each other and shared to work in order to compldtsk during the
period. The students were encouraged to work in pairs, etenjile analog, share
concrete models, and share the work when writing thdtsesith the class.

The activities were given to the students step by &efaore distributing
the general information papers, includes seven pages,atieetebanded together
them with a stapler, and then the teacher distrtbalethe general information
papers to the students. Afterwards, the instructor introdtleedpairs to these
papers and said them to use the papers with main analatjofupapers. After
the general information papers, the instructor distribabe function papers one

by one.
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3.8.2.1 Definition of function

Firstly definition of the function analog was given teetstudents. This
paper had an explanation for KEML, and had two seEyIK and companies.
This analog was worked with general information papers &dlyewith the first
page of papershe teacher wanted pairs to match the department with coagpa
according to general information papers and analog. (Appdé)di The groups
wrote their answers on the papers and then they egplaheir thought to the
class one by onéAfterwards the teacher instructed the mathematical diefnsi
of the function. By using these definitions and theminion groups gave the
concrete examples and mathematical examples andnéenaid all the examples

and discussed during the lecture.

After analog of the function description, kinds of ftion was instructed,

SO0 new analog was given to the students.

3.8.2.2 Types of Functions

The kinds of function are explained below. They are tnone function,

into function, onto function and constant function.

3.8.2.2.1 One to one functions

First function was 1-1 function. The new analog and ggneformation
papers was used for the 1-1 function. As if function dédinianalog, this analog
has two sets, too. First set is department of the KENIL other set is companies.
Computer, automotive, librarian and journalism departniedt to make their
summer practice to different companies, hence the studesdte a 1-1 function
by matching the elements of the companies’ set. And teasked what the 1-1
to function is. Pairs wrote answers and explained tockhes. After getting the
answers, instructor gave the mathematical definitidnieen1-1 function. So, pairs
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gave concrete and mathematical examples during the le®yraising those

examples instructor asked a few assessment in schawobodoxt

3.8.2.2.2 Into Functions

The second function was into function. The new @pand information
papers were used for the into function. As if analog offdnttion, this analog
has two sets, too. First set is department of the KENIL other set is companies.
The departments have to get practice in only their divisiams also departments
have to choose the same company on their divisionkeirfitst year practice.
Teacher wanted students to match elements of the é¢@ by using the new
analog and general information papers pagel and pagee?.mdtching the pairs
release that there are some free elements in th@patoes' sets. And teacher
explained the mathematical definitions of into funcsioBy using definitions and
analogies the pairs gave concrete and mathematicaipdes and discussed the
examples during the lecture with other pairs.

3.8.2.2.3 Onto Functions

The third function is onto function. For this functiamew analog paper
was distributed to pairs. The new analog included a slestription about the
second practice of computer department and it has twoGetsof the sets is the
students of the computer departments and other set is at@utomputer
companies, Hp, Casper, and Vestel. After distribution dlaghter wanted to the
students to match those sets according to analog andptgel of the general
information papers. Most of the pairs matched the aMsneorrectly. Some of
them did not make the matching correctly, but other paatgeld them for true
matching. In this function, the set which includes studertshe computer
department is domain of function and computer companiesngerof function.
All the computer companies have to get at least one stadean apprentice,
hence matching these two sets there is no free elsmmemange of function,

computer companies set and the pairs realized that siudtiterwards instructor
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explained the mathematical definitions of the onto fimmcand then students gave
concrete and mathematical examples. All the pairsudsed these examples on
the lesson.

3.8.2.2.4 Constant Functions

The fourth function was constant function. A new agalaper was used
to describe constant function. This paper has a sharmemtary about librarian
department, and also has two sets, the first onérarilan department student as
domain of function, and the second one is the librargeegange of function. . As
we told before the librarian department’s students to@h thecond summer
practice in the same library. So elements of the ridnahad to match with the
same element in the set of library. Instructor wanted phies to match the
elements of the set according to new analog and f@atje of the information
papers. And then students realized that all the elemantiomain of function
were matched with only one element in the range of lomctAfterwards
instructor explained the mathematical definitions ofdtwestant function and then
students gave concrete and mathematical examples.eAfiains discussed these

examples in the lesson.

3.8.2.2.5 Identity Functions

For this function we didn’t use the analogy papers. iiguctor brought
a mirror to the class and wanted the students to lothieanirror, then asked them
what they realized in the mirror. Pairs answered thay tealized themselves in
the mirror. By using this most of the pairs predicted dbecription of identity
function. Afterwards the teacher explained the defingiof the identity function,
by using this definition pairs gave concrete and mathemagikample, then
examples discussed during the lecture.
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3.8.2.3 Inverse Functions

After teaching the definition of the function and fuoot assortment,
instructor used inverse function activity which was aboatdbcond practice of
the journalism department. The instructor distributed dhislog and wanted the
student to study with the fifth page of the informatiopgya. As if the computer
department, the students in the department of journalisrtk teir second
summer practice in different newspaper, in addition teerottepartments, the
members of the department were restricted with numbethef agreement
newspapers, and a newspaper got only one student as an iappr8ot the
number of the company is equal with the number of the sted€here were six
companies and six students. According this information grouaghed the
elements of the first set with the elements of #moad set. In this way there was
no free element in set of students and set of newspajfers.matching the sets,
groups classified the set of journalism department as doofafunction and

called set of newspapers as range of functioAnd then opposite of the first

matching, teacher wanted students to match second setthatHirst one.
Suddenly, the students noticed that domain of function axgkraf function were
inverted. Now, journalism department students were range of fumctiod
newspapers were domain of function. Afterwards, teatdidrthe mathematical
definition of the inverse function, and then the student® gaconcrete example
and a mathematical example, and then all the pairedtaeir examples with

class and discussed.

3.8.2.4 Compound Functions

Our last treatment was about compound function. Theigctwhich was
about the second practice of the automotive departmea, distributed. The
instructor wanted to use this analog with sixth page efitfiormation papers.
Each factory has several departments but they takedtige@o students only one
department. For example, Honda Company steer the stuttemsds engine
department of the factory, Renault Company steer thergiti®vards to train in

car service and TOFACompany steer them towards to design department. If a
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student wanted to practise in engine service, he hasomseHonda Company.
According this information pairs matched the sets andudged during the
lecture. Afterwards the instructor explained the mathmadatefinitions of the

compound function.

3.9 Variables

Three variables were considered in the present study.oDtleem was
independent variable and others were dependent variables.indiépendent
variable was the treatment.

The dependent variables were;

1. Function achievement

2. Attitudes toward mathematics.

3.10 Data Analysis

We analyzed the data of the present study using the follpstatistical
techniques. The FAT did not contain objective test itesasthat the rater
reliability was investigated to eliminate the subjectivifar rater reliability, the
researcher and a mathematics educator scored thedtastistered in the pilot
study. The correlation the two scoring was determineduloyiing SPSS. The
Pearson product moment correlation coefficient was pedgd. T-test was used to
test pre-treatment mean differences between treatgneuaps in terms of function
achievement and attitude toward mathematics. After getrtrent Multivariate
Analysis of Variance (MANOVA) was used to test théeef of instruction with
analogy-enhanced model on achievement in function antldat toward

mathematics.

3.11 Assumptions and Limitations

As in other studies there are several assumptions angtions in the
present study.
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3.11.1 Assumptions

The main assumptions of the present study are the folipwi

1. There was no interaction between the experimenthlcantrol groups
to affect the results of the study.

2. The teachers were not biased during the treatment.

3. The administration of the tests and scales wereptaisd under
standard conditions.

4. All subject of the pilot study answer the measuring ursgnts
accurately and sincerely.

5. All subjects of the control and experimental groups aned the
measurement instruments accurately and sincerely.

6. No outside event occurred during the study to affecbdiefs of the

subject.

3.11.2 Limitations

The limitations of the present study are as listed below

1. This study was limited to™grade students in a public high school in
Konya-Turkey during the spring semesters of 2004-2005 academic
year.

2. The study was limited with only 63 students.

3. The study was limited to unit of function concept.

4. Self-report techniques, which require the subject to respauthfully
and willingly, were used.

5. The students in the experimental group studied with pair, dures

was evaluated for each student.
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CHAPTER 4

RESULT AND CONCLUSION

In the previous chapters, the theoretical background efsthdy, the
review of the previous studies and the method of the suetg stated. In this
chapter, the results of the analyses of pre-treatnethtpost-treatment measures
with respect to treatment. And also conclusions aesgmted. Hypotheses were
also stated as a null form and tested at the alplehdégignificance 0.05.

4.1 The results of Pre-treatment Measures with Regpt to Treatment

Before the treatment the function achievement (&) and mathematic
attitude scale (MAS) were administered to the subjddts. results of the t-test
are presented in Table 4.1

Table4.1 The Results of the t-test

Variables ™ AEM t-value
Mean SD Mean SD

FAT 10.93 5.23 9.35 7.47 .976

MAS 77.46 17.59 72.9 21.23 .931

As seen in table there is no significant mean diffeeebetween students
who received instruction with analogy-enhanced models andetheceived
instruction with traditional method in terms of functiachievement and attitudes

toward mathematics before the treatment (p>0.05).
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4.2 Results of the Hypotheses of the problem

The problem of the study is the effect of analogy-end@dmgstruction on

achievement in function and attitudes toward mathematics

The hypotheses of the study were;

H1: There was no significant difference between mearescof 9" grade
students received instruction with analogy-enhanced methddhaise received
instruction with traditional method in terms of achieesmin function.

H2: There was no significant difference between mearescof 9" grade
students received instruction with analogy-enhanced methddhaise received
instruction with traditional method in terms of attitudevard mathematics.

To examine the problem of the study, H1 and H2 were tebted
Multivariate Analysis of Variance (MANOVA). It showthat there were overall
significant difference between mean scores 8f grade students received
instruction with analogy-enhanced method and those vetanstruction with
traditional method in terms of achievement in function atttudes toward
mathematics.( Wilks’ lamda=0.035, p<0.05). To see wherelifference occurs,
the univariate F-test was performed. The results aengivTable 4.2
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Table 4.2 Result of the analysis

Source Dependant  Type 3 Sum Df Mean F Sig.
Variable Of Squares Square

Group POSAC 4059.479 1 4059.479 33.19 000
POSATT 450.487 1 450.487 1.63 .206

Error POSAC 7458.839 61 122.276
POSATT 16791.069 61 275.263

Total POSAC 91590.000 63

POSATT 424934.000 63

"p<0.05

As seen in the Table 4.2 it is found that there is gaifgtant difference
between mean scores of @rade students received instruction with analogy-
enhanced method and those received instruction with traalitimethod with
respect to achievement in function in the favor ofMAEanalogy-enhanced
method)(p<0.05). The mean of the students received instruaftbhnanalogy-
enhanced method is higher than mean of those who recmisgdction with
traditional method. Mean of the students received instmictvith analogy-
enhanced method is 43.806 and standard division is 12.87. Mean sititlents
received instruction with traditional method is 27.75 atandard division is
8.951.

On the other hand there is no significant differencevéen mean scores of'9
grade students received instruction with analogy-enhancetdoctheand those
received instruction with traditional method in terms aftitudes toward
mathematics (p>0.05). However, the mean of the studeoésveel instruction

with analogy-enhanced method is higher than the medredhbse who received
instruction with traditional method. Mean of the studeat®ived instruction with
analogy-enhanced method is 83.161 and standard division is 16.8an. d¥ithe

students received instruction with traditional method71%812 and standard
division is 16.851. The results of the FAT and MAS aregnixl in Table 4.3
and Table 4.4
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Table 4.3 Result of the FAT

Treatment PREAC POSAC

Mean SD Mean SD
™ 10.93 5.23 27.75 8.95
AEM 9.35 21.23 43.81 12.87
p<0.05

Table 4.4 Result of the MAS

Treatment PREATT POSATT

Mean SD Mean SD
™ 77.46 17.59 77.81 16.85
AEM 72.90 21.23 83.16 16.31
p<0.05

In the study there was another hypothesis. It is foligvthat;

H3: There is no significant mean difference between gasweres of 9th
grade students received instruction with analogy-enhancetdoctheand those
received instruction with traditional method in term$ attitude toward

mathematics.

To examine the gained score of the study, H3 was testpdit®d t-test. It
shows that there is a significant mean difference éetwgained scores of 9th
grade students received instruction with analogy-enhancetoctheand those
received instruction with traditional method in term$ afttitude toward
mathematics (p<0.05).

For experimental group it is found that the mean ofpiteemathematics
attitude test is 72.903 and standard division is 21.234; on tke lzdhd the mean
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of post mathematics attitude test is 83.161 and standardodivisi 16.317.
(p<0.05). Hence, there is a significant gain at MAS fqregimental group.

For control group we found the mean of the pre mathemattitude test is
77.468 and standard division is 17.590 and on the other hand re ah@ost
mathematics attitude test is 77.821 and standard divisid®.&51. ( p>0,05).
Hence we can say that there is no significant gaMAsI for control group.

4.3. Conclusions

In the light of the above findings obtained by testifiggach hypothesis,
following conclusions can be deduced;

1. There is no significant mean difference betweadesits who received
instruction with analogy-enhanced models and those vetenstruction with
traditional method in terms of function achievement antkudes toward
mathematics before the treatment.

2. There is significant difference between mean scofé" grade students
received instruction with analogy-enhanced method and tlegséved instruction
with traditional method with respect to achievementunction in the favor of
AEM (analogy-enhanced model).

3. There is no significant difference between meeores of § grade
students received instruction with analogy-enhanced methddhaise received
instruction with traditional method in terms of attitude®ard mathematics

4. There is a significant mean difference betweeinegascores of '®
grade students received instruction with analogy-enhancetoctheand those
received instruction with traditional method in term$ attitude toward

mathematics in the favor of experimental group.
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CHAPTER 5

DISCUSSION

This chapter includes discussion and interpretationeofitialings reported
in the previous chapter and implications for further negesstudies. In the
discussion researcher will also combine his own obgervawith the
interpretation of the results.

5.1 Discussion

The purpose of this study was to investigate the effmotiss of the
instruction with analogy-enhanced methods on students’ maties
achievement and attitudes toward mathematics. Data vthergd from ninth
grade group mathematics classes using analogy-enhanced methbdghe
experimental group, and using traditional methods in thatrab group.
Achievement was measured using a function achievemen{R&$) developed
by the researcher, and attitude was measured using a raftiseattitude scale
(MAS) developed by gkar (1986).

5.1.1 Functions Achievement

In this study, a pre-test was given both the expetiaheand the control
group. It showed that there was no statistically sigait mean difference
between experimental and control group with respecunatibon achievement.
The mean of the experimental group was 9.354 and standastbdivi.472; the
mean of the control group was 10.937 and standard division 5.B86same test
was administered to all students as a post-test aéiéraatment to investigate and
effectiveness of the analogy-enhanced method. At theoérnhe treatment, the

experimental group had a significantly high mean score e ftunction
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achievement test (FAT) with the mean of 43.806 and standasioai of 12.877;

control group was the mean of 27.750 and standard divisio®%1 8.

The results of the present study regarding the e¥fawtiss of analogy-
enhanced models in learning of function are supported withnfys of previous
research studies. For examples Goswami (1991) and Hal{a@b2)
recommended that analogy-enhanced model was very valuiadhée appropriate
conditions. Lynn (1991) declared that if the TWA model agaplsuccessfully,
learning of the students could be improved during the lesson.

Glynn and Takahashi (1998) have applied an experimental sciemye st
on 58 eighth grade students. In experimental group they itstlran animal cell
using an analog about a factory. Their analogy provideaitigebbetween cell and
factory. Different people in the factory work at mackirgoing different jobs.
Likewise, each part of the cell has a special jolzdntrol group they instructed
traditional method. After the treatment they found sigaiit difference in favor

of experimental group.

The improved results on the achievement test in tpererental group
can be explained by the analogy-enhanced method which dsiugkis group.
Analogies can result in better student engagement arebudtion. Thiele and
Treagust (1994) noted that analogies can make new matéeiasting to student,
particularly when the analogy relates new infornmatio the students’ real word
experiences. In this note Thiele and Treagust supported id&ata€h, Marx and
Boyle (1993) when they declared that importance of anadmipgnced model to

learn new topic.

At the end of the treatment, students in the expetiahgnoup answered
open-ended questions about the analogy-enhanced modelsoMbst students
said that analogy-enhanced model was understandable and coaeeete
examples. Students stated that they were more willingskoquestions of their
classmates than they would be in a large class discusdth a teacher. They told
that every one in the pairs participated in the cla$bey noted that they can
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match the concrete examples of the topic with exadhidehs. Most of them

found learning activities used in the study enjoyable, hedpfd creative.

While instructing to function concept with analogiedpdused on TWA
model. By using these six steps | dispelled many of the ssidaisconception.
First the target concept was introduced, and then wednted analogs and
determine the level of the students’ function concepird] we explained the
analogs, and then we mapped the similarities betweenmtiegaand the target.
Fifth, we identified analogy-tarots links where the agslbreaks down. Lastly
we summarized and drew conclusion about the target concaptording to
Glynn (1991) the best way of preventing confusion is thesgetineés. Harrison
and Treagust (1993) confirmed the idea of Glynn.

The result of the questionnaire showed us positive sffettanalogy-
enhanced model on students and these effects can be rsd¢ba function
achievement test. As | mentioned before there wagn#isance mean difference
between the groups.

5.1.2 Attitudes toward Mathematics

At the beginning of the study, mathematics attitude seake given both
experimental and control group as a pre-test to measbjecs attitude toward
mathematics. It was showed that the mean of the expetal group was 72.903
and control group was 77.468; and also the standard deviatioxpefireental
group was 21.232 and control group was 17.590. The same test wasstated
after the treatment all the students as a post-tesivastigate of the effects of
analogy-enhanced method on attitude toward mathematicsheAend of the
treatment we did not find a significant difference betweeean scores of"9
grade students received instruction with analogy-enhancetoctheand those
received instruction with traditional method in terms aftitudes toward
mathematics. We found the mean 83.161 and standard divi€id@3l7 for
experimental group and also we found the mean 77.812 and stashglision
16.851 for control group. On the other hand we consideradtlieae was a
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significant means difference between gained scores gjrltle students received
instruction with analogy-enhanced method and those vetanstruction with
traditional method in terms of attitude toward mathersatin favor of

experimental group.

The duration of treatment was short to make greatgeham attitudes
toward mathematics of the students in experimental grdujpng term study
could cause the better results in attitudes of studehts meceived analogy-

enhanced instruction.

After the treatment we made a short questionnairédcstudents in the
experimental group, about their beliefs on instruction \aitlalogy. Almost all
students declared their gladness. One of the studedtthadlshe came to school
only mathematics lesson in some days. Other one kaidgarning of function
with analogy-enhanced model was a game and most ofutienss wanted me to
instruct other subject by using analogy-enhanced model. Heocar,day that this
model improves students’ motivation during the lecture apg toncentrate to
learn new topic. We can see these differences on gaawedssof experimental
groups.

The results of the study supported by the findings of Fie(d889),
focused on the importance of concrete materials durimg ibstruction of
mathematics. Bayram (2004) found the same results withstiudy. But she
studied with concrete models. She did not find a changattitudes towards
geometry in the course of the study in groups. But as mesxtibaefore, the study
conducted only three weeks, may be increasing to time® dfe¢htment could be

improved the attitude toward mathematics.

5.2 Recommendations

Following were stated to statistical analysis of thalyg and researcher’s
experiences during the study.
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1. Mathematics teachers should have a previous knowletigee

students to eliminate learning difficulties.

2. Activities involving the use of analogy-enhanced matieluld be
developed and varied.

3. The class time should be planned carefully to gredlfack to the
groups.

4. During the treatments the instructor should give dié&lyexamples
the topics.

5. Teachers become more effective if they use gpadohanced
instructions.

6. The present study focused on the ofilyggade students, so the

findings reported cannot be generalized to other graddsleMoreover it is
limited only with function concept because of that theults can not be
generalized with other concepts of mathematics.

7. There was only 63 students in the study, furtherestuadin include
more pupils.
8. For further researchers, different mathemasuobject can be

chosen for analogy-enhanced methods.

9. Long term of studies can be conducted to investigiet eof

analogies on mathematics achievement.

10. Long term of studies can be conducted to investigéet® of

analogies on attitude toward mathematics.
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11. The further studies should be conducted to reduce

misconceptions which are related to analogies.

12. A study can be conducted to evaluate students’ attitosesd

analogies.

13. The further studies should be careful on guidelioesSTWA

models.

14. A study can be conducted to assess the effects/@fiemalogy-
enhanced instruction and traditionally designed instructiorccaspared other

situational methods.

5.3 Internal and External Validity

In this section we are going to discuss the internaleaternal validity of

the study.

5.3.1 Internal Validity of the Study

Internal validity of a study means that observed eddhices on the
dependent variable are directly related to the indepénd@eiable, but not due to
some other unintended variable (Frankel & Wallen, 1996)hénpresent study,
the possible treats to internal validity were locatidata collector characteristics,
data collector bias, confidentiality and subject charastics.

The research results were not been effected by the dgade of the
students, because all the students in the study were gratie level. A few
students in both experimental and control group wereditigra course outside
the school. But the numbers of the students were ncg than five.
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The testing locations, i.e. classrooms were theesianerms of physical

conditions. Classrooms were at the same building hakiengame positions.

Data collector characteristics and data collector w@msld not be treats of
the present study. The researcher who is the matlesttaacher of the classes
instructed the experimental groups. The other mathematcher instructed the
control group. The researcher and the other teacheowfed the same
mathematics program prepared by the Ministry of Educa@mty the researcher
taught the experimental group, the control group did nottaffem the possible

bias of the researcher. All the data was analyzed bgaimputer.

The name of the subjects were taken only for matchiagpte-test and
post-test results and kept secret. The students werengdioabout the secrecy of

the results. Hence, confidentially was satisfied.

5.3.2 External Validity

The external validity is the extent to which theuls of a study can be
generalized. The subjects of the study were selected e of the public
schools in Konya-Turkey. Convenience sampling was used, srajiegation of
findings of the study was limited. The treatments asistwere given in regular

classrooms settings similar classroom conditions.
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APPENDIX A

FUNCTION ACHIEVEMENT TEST

1) A={-2-14
f:A-R f (x) = x* =3x fonksiyonu veriliyor buna goré (A)
g6runtd kiimesini bulunuz.

2) N

Yanda grafgi
verilen f(x)
fonksiyonunu
kullanarak

f(=3)+f()+f*(2
_ toplaminin sonucunu
2 ~ X bulunuz.

3) f:R—{4 - R-{}
f (x) :XT_j baintisi birebir ve orten fonksiyondur. Buna gore
X
a-b kactir?
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b ol oy

f(x)= 3x+a fonksiyonunun sabit fonksiyon olmasi igin
9x -6

a ne olmahdir?

5) f:R- Ryef(¥=3x% aved ¥= bx :olmak iizere (fog)(x)
fonksiyonu birim fonksiyon ise a ve bgkrlerini bulunuz.

f:R- R ) o : .
6) g:R- R olmak tzere iki fonksiyon veriliyor.

f(x*+3)=2x-1 o N
oldyzuna gbre( fog 1) (3) kaga sittir?
g7 (3x+1) = x+2
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7) Fonksiyon kavramini agiklayiniz, matematiksel bire&rmeriniz, gercek

hayattan somut bir 6rnek veriniz.

8) Ters fonksiyon kavramini aciklayiniz , matematiksebrnek veriniz,

gercek hayattan somut bir 6rnek veriniz.

9) Bilegske fonksiyonun kavramini agiklayiniz, matematiksel bie&

veriniz, gercek hayattan somut bir 6rnek veriniz
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10)

AKEHIR KONYA SEYDISEHIR

»

ZAMAN(saat)

A

Yukaridaki harita ve grafik Ajehirden yola c¢ikip Seysehir'e giden bir

aracin seyahatini gbstermektedir.

Grafik ve haritayl kullanarak A'dan B’ye ; B'den C'yeC’den D'ye;
D'den E'ye ve E'den Fye yollarinda aracin ortalamairhibulunuz ve bu
araliklarda neler oldiunu ( aracin bu aralklardaki konumunu) aciklayiniz.
(A,B,C,D ve E noktalari Ayehir ile Seydiehir arsindaki bdlgeleri

gOstermektedir.)
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11) Okulumuzun kantinine bir kola makinesi kuruluyor;

* Makine her sabah icinde 350 adet kola ile guréyuos;
» Sabah dokuzdan dnce vesak bgten sonra hi¢ kola satiyapilimiyor;

» Gun boyunca ortalama her saat 50 adet kola satiligbnz’'saat 10 ile 11
arsinda ve gle yemei vakti olan 13 ile 14 saatleri arasi bu sdiger saatlerin
Uc katina cikiyor.

* Makineye @&le yemei vakti gelmeden 6nce 12 ile 13 saatleri arasinda hig sati
yapilmiyor ve 300 adet kola ilave ediliyor.

Yukarida verilersartlara uyarak makinedeki kola sayisinin saBale alksam 18
arasindaki daliminin grafgini giziniz.

40C HH

35C

30C

MAK INA 25(
ICINDEKI

KOLA

MIKTARI 20( +

15(H

10

8 9 10 11122 13 14 15 16 17 18
<«— SABAH — » «—— OGLEDEN SONRA ——»
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12)

Im mustagk

2m

Yukarida be bir havuzu dolduran bir musluk vardir. Musluk agildiktan
sonra havuzun tamami yarim saatte dolmaktadir. Buna dineuzun

derinliginin(icindeki suyun yuksekdinin) zamana goére @eim grafigini giziniz.

I?erinlik(metre)
A
2 ............................................................ moooee
£ I S e -
G 10 20 30 zaman(dak)
v
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APPENDIX B

ACTIVITY SHEETS ON FUNCTION

Konya Endustri Meslek Lisesi Tanitim Bilgiler

(ONYA ENDUSTRE MESIEY | TSEST

V' OGRETIM SURESI 3 YIL
v IKI DONEM STA9
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ODMSSIMARDMN W

BILGISAYAR SIRKETLER]
» CASPER BILGISAYARCILIK
» HP BILGISAYARCILIK
> VESTEL LIMITED SIRKETI

OTOMOTIV SIRKETLER]
> HONDA
> RENAULT
> TOFAS

KUTUPHANELER.
> HALK KUTUPHANESI
> MILL]I KUTUPHANE
> UNIVERSITE KUTUPHANESI

GAZETELER.
> AKSAM GAZETESI
» HURRIYVET GAZETESI
» MILLIYVET GAZETESI
» SABAH GAZETESI
» STAR GAZETESI
» VATAN GAZETESI
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BILGISAYARKOLU

w. (Kl DEFA STAV YAPIYORLAR

= (LK STAVLARINDA TOPLU HALDE HAREKET
EDIYORIAR

= IKINCI STAJLARINDA BILGISAVAR
KOLUNA AT BGRENCILER KENDS
BRANSLARINDA, (DARENIN BELIRLEDIG
SIRKETLERIN HERHANGI BIRINE STAY
VAPABILIRLER

= EN A2 VUQ BGRENCIST VAR
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KUTUPHANECILIK KOLU

&

&

IKI DEFA STAJ
YAPIYORLAR

“BIRLIKTEN KUVVET
DOGAR” FELSEFESNI
BENIMSIYORLAR.

BIRBIRLERINI O KADAR
COK SEMYORLAR KI
IKINCI STAJLARINDA DA
AYRILMIYORLAR. IDARE
SADECE BU KOLA OZEL
OLARAK ISTEKLERINI
KABUL EDIYOR

73



v’ (Ki DEFA STAJ YAPIYORIAR

v’ (LK SENEKS STAVLARINI
HEPSI AYNI YERDE
YAPIYORIAR

v’ STAJ YERI SAYISI KADAR
SAYIDA OGRENCI ALINIYOR

v’ (KINGI STAJLARINI (SE

10X MI'IO31L3ZVO

HERKEZ FARKLI
GAZETELERDE YADIYOR.
HURRWET vATAN pKSAL
S
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oTOMOTIV KOLU

KT STAY YAPIYORIAR

ALK STAVLARINDA “BIRIMI2 HEPIMIZ fCIN, HEPIMIZ
BIRIMIZ IQIN" FELSEFESING SAVUNUYORIAR.

S IKINCI STAVLARINDA IDAREYI DINLEMEK
ZORUNDALAR.

C\SIRKETLER STAVER GGRENCILERI FARKLI
ALANLARDA CALISTIRABILIVORIAR,

DUNYANIN EN IYI MOTORLARINI
URETIYORUZ. STAJERLERMIZI
BURADA DENEYIM KAZANIR.

OTOMOTIVDE EN ONEMU BOLUM
SERMISTIR. SATIS SONRASIIY]

HIZMET VEREN SIRKETLER DAIMA
POPULER OLMWSLARDIR.

ITALYAN ASILLI TASARIMCILARIMIZIN
GOZETIMINDE MUTHIS TASARIMCILAR

TO FAS YETISTIRIYORUZ.
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!V.J;—\‘\‘

V' MEZUN OLMAST IGIV HER KOLUN 1Y DEFA ST/
WIPMAST GEREKY),

V' HER KOLUN KENDI ALANNDA STAY IPMAS!
GEREKLY

V' KOUAR ILK STAVIARINDY ORTAK HAREKET ETHEK
ZORUNDAIAR

v’ KUTUPHANECILIK KOLY HARIL. DIGER KDLAR
TNC! STA) DONEMINDE KENDI ALANIARIVA I,
STRKETLERE EN AZEIR D RENCY GONDERMEK
208U,

V' LSTEDEKT YERLERDEN BASKA YERLERDE WPIAN
STAJLAR KABUL EDILMIVOR
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FONKSIYON TANIMI

Konya endtstri meslek lisesinde(KEML) bulunan doért tane
onemli kol vardir(1). Her bir kola mezuniyet belgesi verngai i
derslerdeki bgarinin yani sira, iki defada staj yapmak zorunda.Bu dort
kol; Bilgisayar kolu(B.K),otomotiv kolu(O.K), kuttphanecilik
kolu(K.K) ve gazetecilik koludur(G.K) (1jdarenin emriyle her kola
ait grenciler ilk stajlarinda ortak hareket etmek zorundadirlaH@y.
kolda kendi alniyla ilgilsirketler segmek zorunda. Bilgisayar
kolundakiler bilgisayasirketleri, otomotiv kolundakilerin otomotiv

fabrikasinda ¢cajmasi gibi(2).

SIRKETLER

K.E.M.L

HP BILGISAYAR
CASPER BILGiSAYAR
VESTEL BiLGISAYAR
RENAULT

HONDA

TOFAS

HALK KUTUPHANES i
MiLL i KUTUPHANE
UNIVERSITE
KUTUPHNESI

AK SAM

HURRIYET
MILLIYET

SABAH

STAR
VATAN
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1-1 (BIREBIiR) FOKSIYON

Bilgisayar kolu , otomotiv kolu, gazetecilik kolu ve
kuttphanecilik kolu grup olarak farkdirketlerde staj yaptiklarini g6z

Onunde tutarak fonksiyonun 1-1 ofglinu soyleyebiliriz.

OO

Bilgisayar  kolu,otomotiv  kolu, gazetecilik kolu, ve
kuttphanecilik kolu gruplar farkh yerlerde staj y&gri vesirketler
kiimesinde ki bazgirketlere giden kol olmag icin igine fonksiyon

olarak da tanimlayabiliriz.

J O
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ORTEN FONKSIYON

Bilgisayar kolu @rencileri ikinci sinif stajlarini yaparken, ilk
stajda oldgu gibi toplu hareket etmek zorundagdier(3) . Hatta
bunun aksine idarenin afgdibir karara goresirketlerin her birine en

az bir @renci gitmek zorunda.

bilgisayar kolu Sirketler

Vestel
bilgisayar

Hakan

Seval

Hp
bilgisayar

Fevzi

Suphiye

Casper

Busra L
bilgisayar

Mete
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SABIT FONKSIYON

Katiphanecilik kolu haric @er batin kollar ikinci stajlarini
farkli sirketlerde yapma zorunluluklari var iken bu skob
kUttphanecilik koluna getirilmenstir.(7) Birbirini cok seven ve siki
arkadalik iligkileri olan kol Uyeleri de ikinci staj donemi igin

anlaarak tek bir kitiphaneye gitgterdir.(4)

Kutiphanecilik kolu Kutiphaneler

Milli
kutuphane

Ali

Halk
kutuphanesi

Mustafa

Universite
kutuphanesi

Esra
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TERS FONKSIYON

Gazetecilik kolu @rencileri de,otomotiv ve bilgisayar kolunda
oldugu gibi ikinci stajlarinda farkli gazetelere gitmek zorunda
kaliyorlar. Yalniz gazetecilik kolundaki géencilerin sayisi, staja
gidilecek gazete sayisiyla sinirli.Heirénciye bir gazete dinesi icin
alti gazete oldgundan kola sadece altgr@nci aliniyor.Her grenciye

bir gazete veya bunun tersi olarak her gazeteye grengi kasilik

geliyor.

gazetecilik kolu gazeteler

Hurriyet

Gokhan

Ozlem Milliyet

Vatan

Koray

Halil Sabah

Aksam

Tugba

Giilsiin Stai
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BILESKE FONKSIYON

Otomotiv kolu da,bilgisayar ve gazetecilik kolunda @dgibi
ikinci  stajlarinda  idarenin  onaylag farkh  sirketlerde
calsabiliyorlar(6). Fakat idarenigartlarindan olan kendi alanlariyla
ilgili her staj yerine en az birgdencini gitmesi keuluna dikkat etmek
zorundalar(7).Busirketler (Honda,Renault ve Tafpde @rencileri

sirketin kendi istgine gore farkli bélimlerde catirabiliyorlar.

Bolumler

Otomotiv kolu Sirketler

Motor

Elif e Honda
Sadiye Tasarim
Renault

. Otobis
Sinan

Minibius
Tugba * TOFAS

. | Satg
Ismai elemani

Alper Servis
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APPENDIX C

MATHEMATICS ATTITUDE SCALE

&gl.m\glllarca matematik okusam bikmam. O O O O O

ST0) = Lo 11 ] 43 Cinsiyetiniz:..............
Okulunuzun
TS e SINfINIZ: e

MATEMAT iK DERSINE KARSI TUTUM OLGE Gi

Genel Aciklama: Asagida @&grencilerin matematik dersineglin tutum ciimleleri ile
her ciimlenin kansinda

"Tamamen Uygundur”, "Uygundur", "Kararsizim", "Uygungiddir" ve "Hi¢c Uygun
Degildir" olmak tGizere _besecenek

verilmistir. Lutfen ctimleleri dikkatli okuduktan sonra her ciimle iggmdinize
uygun olan seceneklerden

birini isaretleyiniz.

5
g s
> o E = ):
£ 2 5 % &
e 5 0 &) c
@ > © c 3
c 3 g g 3
S 5 On
S T
1. Matematik sevdim bir derstir. O O O O O
2. Matematik dersine girerken buyuk
sikinti duyarim. (@) O O O O
3. Matematik dersi olmasa(encilik
hayati daha zevkli olur. (@) O O O O
4. Arkadaglarimla matematik tagmaktan
zevk alirim. O O O O O
5. Matematie ayrilan ders saatlerinin
fazla olmasini dilerim. O O O O O
6. Matematik dersi ¢glrken canim
sikilir. O O O O O
7. Matematik dersi benim i¢in angaryadir. O O O O O
8. Matematikten hdanirim. O @) (@) O O
9. Matematik dersinde zaman gegmez. O O O O O
10. Matematik dersi sinavindan ¢ekinirim. O O O OO O
11. Matematik benim icin ilgi ¢ekicidir. O O O O O
12. Matematik buttin dersler iginde en
korktugum derstir. O O O O O
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14. Diger derslere gdre matemgatdaha
cok severek caifirim.

15. Matematik beni huzursuz eder.
16. Matematik beni trkatdr.

17. Matematik dersigenceli bir derstir.

18. Matematik dersinde ge duyarim.
19. Derslerin iginde en sevimsizi
matematiktir.

20. Calgma zamanimin gunu
matematte ayirmak isterim.
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1)

APPENDIX D

ANSWER KEY

(
f
f()=4 Foiii .2 Marks
f(

(

f(A)={10,4,Q ... D mark

Totally 3

marks

2)

f(=3)=1.cciiiiiiiiiiii e I mark

f(1) =0 I mark
f(2) =0 L maTK

f(-3)+f(0)+f* (=21 0+ 0= ..o I mark

Totally 4 marks

3) XZO= XZ =4 i D mark

_y-3 -4x-3

X—T4: Xy+4x= y-3= Xy- -4 x> ¥ ....2 marks
X

x-1

3 RN B o 1-11 4

frR=-{4 - R-{% ... I mark

a=-4
b=1 I N 1 0F-1( 4
a-b=-5

Totally 6 marks
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4) B B et 2 marks
9 -6
=18 G 1 mark
AT T e 1 mark
Totally 4 marks
5)  fog(x)=f(g(x)= f(bxr2)=3( bx2)+ a 3bx 6+ ...2 marks
L (X) = X e 1 mark
o) Gl = L R 1 mark
1
Db=1= b=§ ......................................................................... 1 mark
BHA=0=> A= =6.ciiiiiiiiiiieee e 1 mark
Totally 6 marks
6) (fog‘l)_l(x) = 0 T (X e 1 mark
fH(2x=2)=x+3= (3= 7o, 1 toar
g(x+2)=3x+1= g(7) = L6 1.mark
gof™(3)= g( f’1(3)) = g(7) =160 2 mark
Totally 5 marks
7) If the student gave

v the definitions of function, takes..............................2 marks

v a mathematical examples about function concepgstal? marks

v a concrete examples about function concept, ......... 2 marks

Totally 6 marks
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8) If the student gave

v

v

v

the definitions of invert function, takes....................... 2 marks
a mathematical examples about invert function, take2 marks

a concrete examples about invert function, ................... tksna

9) If the student gave

v the definitions of component function, takes................ 2 marks
v a mathematical examples about component function,
takes. ... e 2 MaArKS
v a concrete examples about invert function, ................... tksna
Totally 6 marks
10) A-B  The car moves between gdhir and Konya................ 1 mark
Average speed 60 km/h...............coeiii I mark
B-C Thecarstops.......ccccoivviiiiiiiiiiii i i eeeeeeee e 1 mark
Average speed Okm/h...........ccooviiin I mark
C-D It moves through the Konya again............................ 1 mark
Average speed 80 km/h............cociiiiii I mark
D-E The speed of the car was changeable (maybe theasan the
(O] o1 {1101 10 ) S 1 mark
Average Speed.......coiiiiiii 1 mark
E-F  The car moves between Konya and Sey............... 1 mark
Average speed 90 Km/h.......c.ooiiiiii i 1 mark

Totally 10 marks
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11) 8-9 the number of cola was constant with 350............. 1 mark

9-10 the number of cola reduced from 350 to 300.......... 1 mark
10-11 the number of cola reduced from 300 to 150.......... 1 mark
11-12 the number of cola reduced from 150 to 100.......... 1 mark
12-13 the number of cola increase from 100 to 400.......... 1 mark
13-14 the number of cola reduced from 400 to 250.......... 1 mark
14-15 the number of cola reduced from 250 to 200.......... 1 mark
15-16 the number of cola reduced from 200 to 150.......... 1 mark
16-17 the number of cola reduced from 150 to 100.......... 1 mark
17-18 the number of cola was constant with 100............. 1 mark

Totally 10 marks

12) If the graph starts with a crooked. ... 1 mark
ST B I O T PPN B 1 0 =11 ¢
If the graph starts wit(i0,0) and ends wit{30,2) ........................ 2 marks
If the second part was linear...............ccooeiiiiiiiiiiiiine s l.mark

Totally 5 marks
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