United Arab Emirates University
Scholarworks @ UAEU

Accounting Dissertations Accounting

12-2013

[nvestigating the Effect of Real Life Knowledge on
Mathematical Problem Solving In Grade 7 in the
UAE.

Latifa Saeced Mohammed Al Marshedi

Follow this and additional works at: https://scholarworks.uaeu.ac.ae/account dissertations

Part of the Curriculum and Instruction Commons

Recommended Citation

Mohammed Al Marshedi, Latifa Saeed, "Investigating the Effect of Real Life Knowledge on Mathematical Problem Solving In Grade 7
in the UAE." (2013). Accounting Dissertations. 17.
https://scholarworks.uaeu.ac.ae/account dissertations/17

This Thesis is brought to you for free and open access by the Accounting at Scholarworks@UAEU. It has been accepted for inclusion in Accounting

Dissertations by an authorized administrator of Scholarworks@UAEU. For more information, please contact fadl. musa@uaeu.ac.ae.


https://scholarworks.uaeu.ac.ae?utm_source=scholarworks.uaeu.ac.ae%2Faccount_dissertations%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uaeu.ac.ae/account_dissertations?utm_source=scholarworks.uaeu.ac.ae%2Faccount_dissertations%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uaeu.ac.ae/accounting?utm_source=scholarworks.uaeu.ac.ae%2Faccount_dissertations%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uaeu.ac.ae/account_dissertations?utm_source=scholarworks.uaeu.ac.ae%2Faccount_dissertations%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/786?utm_source=scholarworks.uaeu.ac.ae%2Faccount_dissertations%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uaeu.ac.ae/account_dissertations/17?utm_source=scholarworks.uaeu.ac.ae%2Faccount_dissertations%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:fadl.musa@uaeu.ac.ae

X

m College of $) Gaaiall dypell Ciljlall dols
Education ¢ United Arab Emirates University

Master of Education Program

Investigating the Effect of Real Life
knowledge on Mathematical Problem
Solving in Grade 7 in the UAE

By
Latifa Saeed Mohammed Al Marshedi

A Thesis Submitted to
United Arab Emirates University
In Partial Fulfillment of the Requirements
For the Degree of
Master of Education

Curriculum and Instruction: Mathematics

December 2013



ABSTRACT

This study mvestigated the effects of real-life knowledge on mathematical problem-
solving in grade 7 in the UAE with the aim of discovering why students neglect real-
life knowledge while solving mathematical problems. The participants of the study
were 101 pupils from grade 7 in one of the Emirates’ schools. They were divided into
two groups: a control group (n. 50) and an experimental group (n. 51) that received an
additional teaching period on problem-solving. Data was collected from tests and
interviews and was analyzed qualitatively and quantitatively using the SPSS program.
The result showed that students who received a teaching period before the post-test
achieved higher scores compared to their scores in the pre-test and compared to the

control group.
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CHAPTER 1: Introduction

This chapter gave an introduction of the thesis. It contained a general background on
problem-solving and the purpose of this study, which about investigating the effect of
real-life knowledge on mathematical problem-solving for 7" grade students and for
discovering the reasons that drive students to non-use of their real-life knowledge
while attempting to solve real-life situations. Also, this chapter presented a statement
of the problem which was the low level of students in solving real-life problems.
Moreover, it illustrated the significance of the study for students, teachers, mentors
and decision-makers. This chapter also showed the research questions, research

hypothesis, detinition of terms and limitation of the study.

Definitions of problem-solving

Falling under the general understanding of “problem-solving,” there are many
definitions of problem-solving depending on didactical theories in different periods.
Jonassen (2004) defined two types of problems in mathematics. The tirst one is a
well-structured problem which 1s routine and less complex to solve; this s the
common type in school textbooks. The other type is i1ll-structured, complex and hard
to solve directly with students (Stohl Lee & Hollebrands, 2006). Schoenfeld said that
solving problems 1s a path followed by students to solve non-routine problems where
they did not have any strategy to find the solution in the beginning ot solving the
problem. Willoughby (1990) detined problem-solving as a situation where the student
has the knowledge, willingness and material to reach a goal, which is the solution, and
it 1s not necessary for the solution to be correct; the objective is for the student to
think and try to solve (Muir, Beswick & Williamson, 2008). Or, problem-solving is,
as Cooper (1986) detined, a student attempting to find the solution to a certain
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problem by doing some operations and procedures to reach the solution which is
usually unknown to the student at first glance (Muir, Beswick & Wilhamson, 2008).

On the other hand, n the French didactical theory, Grugnetti and Jaquet
(2005) describe problem-solving as different and more extended than Schoenfeld's
identification. A student in this theory is the one who constructs the knowledge, not
just memorizes or applies what he/she has learned. When this student tries to solve the
problem, his/her prior knowledge collides with the new knowledge of the problem.
This process helps the student to construct the new knowledge. A student in this
theory is more participative n solving a problem because he/she understands the
problem, sets hypotheses, attempts all possible solutions and determines the
appropriate solution for the problem.

There are many forms of problem-solving and the most common one is
divergent thinking, which encourages students to think about the problem from
different sides of different strategies. This is shown mainly by open-ended questions
of two types. The first type is to explore the problem and the second one is to solve
the problem relating to the real-life aspects (Monaghan, Pool, Roper & Threlfall,
20009).

Skills of problem-solving are important for students not only for their studies
but also for their daily lives, as these skills enhance students' abilities to solve
problems by considering different factors without being obliged to follow a certain
pattern. Problem-solving is a series of steps that must be built on students’ prior
knowledge along with given factors in order to make suitable choices.

Importance of problem-solving in contemporary curricula
Problem-solving held the largest share in mathematics education research

studies n the last few decades. Initially, researchers focused on the instructional tield
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by understanding the nature of problem-solving in order to develop instructional
systems in solving problems and put in the place effective programs to help students
learn problem-solving. Then they shifted to the use of research in developing
students’ abilities to construct knowledge by involving them in challenging tasks and
investigations (Weber, 2005).

Now, problem-solving has come to the forefront of discussion and is one of
the fundamental goals in the mathematics education community. Teachers give great
attention to help their students conduct investigations in mathematics successtully.
Also, they encourage their students to think and use mathematics in solving problems,
taking into account its importance in daily life (Stacey, 2005; Silver, Ghousseini,
Gosen, Charalambous & Font Strawhun, 2005). However, Depaepe, De Corte and
Verschaftel (2007) found that few teachers are helping their students to understand
when to use one strategy over others, because the majority of them teach students
routine systematic strategies without imparting an understanding of the reasons for
using particular strategies.

In England, for example, they has emerged a situation of dissatisfaction about
the quality of mathematics education and the inability of employees in the last
hundred years. So, there is now a movement toward reform in teaching mathematics
from a traditional way toward a focus on investigation and problem-solving
(Monaghan, Pool, Roper and Threlfall, 2009).

Problem-solving is one of the fundamentals of mathematics. It gets students to
be involved in a series of actions before they start solving the problem itself, first of
all, they must read the problem carefully, and then decide on what is required from

them. After that they will consider different strategies that may not necessarily lead to
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a particular result or answer. The final step is to find the correct answer and approve
it. Therefore problem-solving develops upon systematized creative thinking.
Students' difficulty with problem-solving

The ability to solve mathematical problems is the heart of leaming
mathematics. Many educators believe that solving problems is the most important part
i learning mathematics, while others see mathematics as a body which provides
students with tools and skills to solve problems (Kaur, 1997). With more emphasis on
problem-solving came a new focus on the many difficulties students had in solving
problems. Some students hate mathematics largely because of their difficulties in
dealing with problem-solving.

Problem-solving is not a clearly delineated topic. It is a broader than that. It is
a complex process that needs to involve all skills, experiences and strategies that have
been learned in approaching problems and in meeting the demands of novel problems
(Kaur, 1997; Tambychik & Meerah, 2010). A misconception of the process of
problem-solving is a result of many difticulties faced by students in solving problems,
such as an inability n computing, lack of understanding of problems, inability to
connect mathematical concepts and transter word problems into mathematical
sentences (Hart, 1996). The main difticulty faced by students with problem-solving 1s
their lack of skills and concepts or non-acquisition skills which would enable them to
solve problems successfully (Tambychik & Meerah, 2010). One of the reasons is
students' lack of higher-order cognitive abilities. The prior studies in mathematics
focused on mathematical think ing before changing their attention to problem-solving.
Mathematical thinking is the cognitive ability that is used to think about the strategy
and process that lead to the solution, and this is not to think m the mathematics

subject (Kaur, 1997). The cognitive ability, according to Tambychik and Meerah
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(2010) 1s divided into three dimensions: knowledge, application and reasoning. While,
Kaur (1997) mentioned different categories for cognitive ability, which are:
knowledge. metacognition and beliefs that influence students' decisions in solving
problems.

Students' weakness in cognitive skills is a serious problem because students
cannot walk one step forward if we do not teach them how to acquire, develop and
use these skills in problem-solving; and any weakness in cognitive abilities will affect
students' mathematical abihties, which automatically and negatively influence
students' ability with problem-solving, which turns back again to create mathematical
difticulties (Tambychik & Meerah, 2010). Students need to develop some factors that
help them with problem-solving such as good concentration, logical thinking and
meaningful perceptions. In addition to that, some difficulties are related to students'
low ability n understanding the language of problems, losing their attention in
solving problems and inability to make visual and auditory perception.

Problem-solving can be divided into two aspects: linguistic problems and non-
linguistic problems. Also, solving problems involves two main steps: 1) changing the
problems from Imguistic or non-linguistic terms into mathematical sentences, and 2)
identifying the appropriate operation to solve the problems. Students fail in applying
the first step because they do not understand the problem deeply, and are thus unable
to eftectively translate the problem.

There are many models developed in the tield of solving problems eftectively
such as Polya (4-hierarchy phase), Krulick and Rudnick (5-hierarchy phase) and
Zalina (3-hierarchy phase). However, each of these models has three main steps
which are: understanding the problem by deep reading and thinking, analyzing the

problem by organizing the strategies, and solving and checking the answer.
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Students' difficulties can be classitied into four skill categories as Tambychik
and Meerah (2010) mentioned in their study on 107 students from three different
secondary schools. These are: number facts skills, arithmetic skills. information skills
and language skills. Each of these categories can be sub-divided into related sub-
skills. Number facts skills can be divided into knowing the concepts, ability to read
tables and performing calculations mentally. Arithmetic skills focus on using
algorithms and procedures. Information skills measure students' ability to formulate
connections and mathematical sentences. As for language skill, it can be divided into
understanding terms and language of problems. They found that approximately 40%
of the students shared all or some of these difficulties. Also, the most common
difficulty experienced by students with problem-solving related to the cognitive
ability on the level of recalling, memorizing concepts and knowledge and then
connecting them according to the particular situations of the problems.

Moreover, Tall and Razah (1993) tocused on different thinking as one of the
students' difticulties in solving problems. They gathered data from students according
to interviews such as "think aloud" and diagnostic test to define their mathematical
common errors in general. They found that students with high abilities in thinking and
manipulating with symbols and concepts are more comfortable and successful in
learning mathematics compared with students with low abilities in organized thinking,
who are more anxious to learn and deal with mathematics problems. Moreover, Kaur
(1997) mentioned that the main differences between good and poor problem-solvers
are: the ability to distinguish relevant and irrelevant information, the ability to
determine the structure of the problem, the ability to deal with various new problems
by matching the eftective skills without using the same strategies to all problems, and

the ability to remember information from the problem to recall it later.
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Students’ poor knowledge of mathematical problem-solving basics such as
rules of area and volume. multiplication and division, etc. This is a major cause of
students' anxiety when dealing with word problems, which poor knowledge might
lead to students who are unable to solve such problems. Another reason why students
are not able to solve word problems appropriately is the inability to apply prior
knowledge in solving new problems, which is considered a big challenge for math
teachers.

Interventions to improve problem-solving

According to Tambychik and Meerah (2010), difticulties in dealing with
problem-solving has two sides from students themselves and from teachers. If
students have difticulties in some important skills needed in solving problems such as
formulating problems mto mathematical sentences and concepts, understanding
numbers. facts. and analyzing problems, then they will have deficiencies with
problem-solving. Educators have to develop programs to develop students' ability to
acquire and practice these skills starting with normal and simple problems and ending
with complex and novel problems. From another aspect, the difticulties come from
teachers and therr traditional strategies in teaching students how to solve problems. In
this stage, teachers need to identify these misconceptions and to develop programs
that meet students' needs.

One way used to improve students' abilities in solving problems that is
designed for students with learning disabilities 1s Solve it! This is an intervention
investigation used to develop students' ability toward cognitive skills needed in
solving problems. It emphasizes the teaching ot cognitive process and strategies for
applying it into problems. [t starts with teaching students how to read and understand

problems deeply, to formulate problems into their own words, to represent problems,

14



to momtor themselves while solving problems and to regulate themselves in writing
and presenting their process and solutions (Montague, 2003).

Stacey (2005) suggested that there are many factors that affect problem-
solving and make it successful: deep knowledge of mathematics, strong reasoning
ability, knowledge of heuristic strategies, self-regulation of metacognitive strategy,
contribution of beliefs and thoughts, and ability to work and communicate with others
to explore what they found. IHeuristic strategies help students in solving problems
successtully by suggesting a sequence of solving steps which are: understanding the
problem, designing a plan or a way of solving the problem, examining all possible
solutions, and checking the final answer (Muir, Beswick & Wilhamson, 2008;
Depaepe. De Corte & Verschaftel, 2007).

In the French didactical theory, Grugnetti and Jaquet (2005) mentioned that
when students solve problems, they participate in constructing knowledge from the
problem. While he/she attempts to solve the problem, there i1s a conflict which
happens between the prior knowledge that he/she holds and the new knowledge in the
task. This sort of confrontation constructs the new mathematics. The trend in
contemporary mathematics 1s to focus on students as a center of learning by placing
them in complex tasks which need challenge and use prior knowledge to solve them.
Teachers encourage students to pay attention to checking their tinal solutions, which
1s an important step after solving problems (Silver et al., 2005).

Developing students in problem-solving varies according to the role and
purpose of the problem-solving in the curriculum, whether it 1s "teaching for problem-
solving or teaching about problem-solving or teaching through problem-solving"
(Stacey. 2005; Mamona-Downs & Downs, 2005). For example, the focus in

Austrahia's curriculum 1s on the needs of students and teachers. Anderson and White
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(2004) suggested that problem-solving needs to be implemented from the teacher's
side in developing and reforming the way of presenting problems. Also, teachers need
to improve students' performance in solving different problems by deep understanding
and using various strategies to solve problems (Muir, Beswick & Williamson, 2008).

Improving teaching strategies that focus on learners, accompanied by activities
and problems from the students’ social and cultural environment will encourage
students to apply their life skills in problem-solving.

The new trend in mathematics is toward teaching by problem-solving and
mathematical thinking by encouraging the application of mathematics problems to
real-life 1ssues to develop the process ot using beliefs while solving mathematics
problems (Depaepe. De Corte & Verschattel, 2007). That i1s what the study try to
investigate if the students have the ability to use real life knowledge while solving real
life problems or not.

Background of the study

Real-life knowledge plays an active role in developing mathematical thinking
toward solving problems. This role i1s not limited just to solving problems
mathematically using the classroom context, but extends informal everyday activities
(Inoue, 2005). Researchers viewed problem-solving as a sense-making process which
involves students in thinking and searching for the eftective solutions in formal and
informal activities (Lt & Silver, 2000). This orientation develops students'
mathematical concepts and their abilities in solving mathematical problems (Inoue,
2005). Reusser and Stebler (1997) suggested that a word problem is not just a relation
between the language, mathematical process and a way of proving, it 1s a big

relationship which includes the sense and the practice ot mathematics in the light of
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real-life experience. This 1s a way of mathematilization which means to translate a

real-lite problem into a mathematical context.

Researchers, in recent years, have called for more emphasis in applying real
world knowledge and realistic considerations in solving problems (Cooper & Harries,
2003; Verschaffeli, DE Corte & Borghart, 1997). Educators have stressed the
importance of connecting mathematical problems that students learn in school
contexts with real life to be more authentic and meaningful for them (Lowrie, 2005).
Some researchers have stressed the need for the application of classroom activities to
real-life problems, and others have called for a shift in focus to go beyond school
boundaries. which is the real hfe. Palm (2008) suggested that students have to
undertake tasks in a social environment that provides real interactive instead of
normal mathematics classrooms. Of course, while many educators claim there 1s a
need for removing boundaries between mathematics and other disciplines, some
educators see this step as difficult and complex in light of the continuing focus on
curriculum outcomes (Cooper & Harries, 2003; Lowrie, 2005). These issues are still

under discussion and study by researchers.

Students have a strong tendency to solve word problems in mathematics
without taking into consideration real life aspects (Palm, 2008; Verschattel et.al.,
1997). Furthermore, Students have the ability to compute the correct answers of the
problems, but they deliberately neglect real-life consideration and the result 1s an
inconsistent solution (Inoue, 2005; Reusser & Stebler, 1997). Many textbooks provide
students with problems that require mathematical solutions which consider the real-
life situation in the answers (Inoue, 2005). However, students usually solve these
problems in a conventional theoretical way. Real-life problems are complex and non
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routme, , and require skills of heuristics and metacognitive strategies and use of self

regulation to organize their ideas and steps in solving problems (Depaepe et.al.,

2007).

A student's failure to take realistic considerations while solving problems can
be attributed to several reasons. One reason is the method of traditional instruction
that students typically experience in the classroom, which negatively affects their
thinking about the problems. This approach to learning blocks students' abilities in
using higher order thinking, reasoning and the use of daily life experiences (Yoshida
ctal, 1997; Verschaffel et.al., 1997). Another related cause are the skills and
strategies that students bring from their cultural backgrounds and previous school
experiences (Cooper & Harries, 2003; Yoshida et.al., 1997). Still another reason is a
misunderstanding of the problem, which leads to unrealistic solutions. This happens,
as Reusser and Stebler (1997) argued, as a result of many factors, such as: difficult
language in the problem or student misunderstanding of the solution procedure. In
addition, another reason is that a student's schemata (or real-life knowledge) may not
help them relate to problems or tasks practiced in the classrooms (Verschaftel et.al.,

1997).

Yoshida, Verschattel and De Corte (1997) stated that the focus should be on
encouraging students to learn, think and give opinions while solving problems. The
focus should not be on mastering specific skills and strategies to solve problems, but
should exceed school boundaries into real-life knowledge. Students need to
experience non-routine problems, give their beliefs about the solution and compare

their mathematical solution with their thoughts in daily life.
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Palm (2008) argued that students need to tackle tasks that emulate real-life
situations. It is true that transforming a classroom task context to an authentic task
context 1s a hard process. Nevertheless, the school situation and the task can be
modified partially to approximate real life and at the same time help students practice
real-life experiences and apply knowledge. We have to remove as much as possible
the restrictions that hinder students from taking realistic considerations into the

process of problem-solving.

Purpose of study

The purpose of the study was to investigate the etfect of real-life knowledge
on mathematical problem-solving in i grade in the UAE and to find out the reasons
that led students to neglect their real-life knowledge while solving mathematical
problems. Also, this study investigated if an extra period of teaching could help

students solve math problems using real-life knowledge.

Statement of the problem

The problem that | experienced n the field was the low level of students’ skill in
solving problems in real-life situations in grade 7. These skills are considered one of
the basic pillars in mathematics. Problem-solving is not solving a particular item only,
but it extends to the student's ability to benefit from his/her experience, skills and
prior knowledge to solve a particular problem (Kaur, 1997; Tambychik & Meerah,
2010). Also as Tambychik and Meerah (2010) said that difficulties in solving
problems stems from a lack in skills and main concepts that help students to solve

problems.
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Definition of Terms

Problem-solving: as Cooper (1986) defined, this term referred to a student attempting

to find a solution to a certain problem by doing some operations and procedures to
reach the solution which 1s usually unknown to the student at first glance.

Real-life knowledge: In this study, it meant all student's experiences, skills and

knowledge learned from school or outside school from daily life activities.

Significance of the study

Although numerous studies have been conducted on the side of solving
problems, but few of them have been conducted on the effect of real-life knowledge
on solving mathematical problems. According to the researcher’s knowledge, this
study considered the first study conducted in the United Arab Emirates that was held
for 7" grade students to investigate the effect of real-life knowledge on problem-

solving.

This study was significant to students who need to develop their ability to
solve problems and think about problems in different ways, rather than to just follow
operations and strategies that may be illogical in problems needing more realistic

consideration.

Also, 1t was significant to teachers who try to increase their student’s
divergent thinking skills and to give them the opportunity to link their experiences
and real-life knowledge to their math problems. Moreover, it encouraged teachers to
develop students' depth of thinking while solving mathematical problems and to avoid
the stereotypes in solving problems, thus enabling students to base their answers on

suitabihity in real life.
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In addition, this study will encourage decision-makers to focus on building a
curriculum that strengthens problem-solving skills n students, allow them to be more

connected to life surrounding them.
Research questions

The main objectives of the study were to gather data of student’s solutions of
real-life word problem, to identify students' unreahistic solutions and to examine
tactors, such as beliefs about separation the knowledge ot school from real life, that
lead them toward some particular solutions. As a result, the study answered these two

questions:

|. Did 7" grade students take into consideration real-life knowledge in

solving mathematical problems?

2. Would training ' grade students with an additional period of teaching

improve students' problem-solving ability using real-life knowledge?
Research hypothesis

1. There is no statistically significant difference (¢ < 0.05) n post-test math
scores of 7" grade students who do not receive any intervention and

students who receive an intervention.

2. There 1s no statistically significant difference (« < 0.05) in pretest and

post-test math scores of 7" grade students who receive the intervention.
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L.imitations

Since the research applied on UAE for 7" grade students in a female
preparatory school mn a town near Al Ain, then the results of the study were
confined and limited to the sample used in the research and cannot be generalized
to all 7™ grade students in UAE or to students in other countries. Also, some bias
emerged as a result of the participants such as: female gender, particular
preparatory school, different classes with different teachers’ instructions
compared to other schools n Al Ain or other UAE Emirates. In addition, the
sample, in each group, was assigned non-randomly to groups. Also, students who

interviewed were selected non-randomly according to their unrealistic solution.
Study Rationale

Improving the performance of students in solving mathematical problems in a
realistic way using strategies learned n school with the knowledge possessed by the
student's life, is the challenge of each teacher at Umm Al Fadhel School /Cycle 2 or
other schools in the different Emirates. Also, mathematics teachers suffer from the
practice of students’ solving mathematical problems in a traditional way, without
taking realistic considerations or applying their real-life knowledge and experience.

Abu Dhabi Education Council (ADEC) focuses on the development of solving
mathematical problems among students in grade 7 and other grades, where they focus
to enhance students' ability in this aspect using investigation and exploration tasks.
Moreover, the evaluation tests in each semester have become more focused on
explanation and creating solutions. These two standards in correcting tests are of
primary importance in evaluating students’ performance, in addition to other criteria.

The aim of this study was to investigate the effect of real-life knowledge on
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mathematical problem-solving and the reasons that led students to solve math
problems without considering a real-life situation. Also, from this study I concluded
by giving some recommendations and relevant feedback generated from the results
and analysis of data, to decision makers, supervisors, directors, teachers, and students

and parents.
Organization of the Study

Through this chapter, the purpose of the study was reviewed, regarding the
mvestigation of the eftects of real-life knowledge on mathematical problem-solving
for 7" grade students and the reasons that drive them to neglect real-life knowledge
while solving real life problems. The second purpose was: would training 7™ grade
students with an additional period of teaching improve students' problem-solving

ability using real-life knowledge . Also, the significance of the study was mentioned.
The chapters of the study were listed as follows:

« Chapter I: presented the introduction of the study including the purpose of the
study, problem statement, research questions, the significance of the study and

the hmitations.

* Chapter II: reviewed literature in problem-solving, students' use of real-life
considerations and studies conducted on investigating real life knowledge on

problems solving.

« Chapter I1I: presented the design of the study, participants, instruments (the
test and the interview), procedure of the study, the validity and rehability of

the instruments and the collection and analysis of data.
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Chapter V: reviewed the results of the study, which include quantitative and

qualitative data.

Chapter IV: presented a discussion of the results, summary of the study and

recommendations.

At the end of the study, the references and the appendices were included,
which were: the problems of the intervention; the test in two versions, Arabic

and English; and questions of the interventions.
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CHAPTER 11

Literature Review

Students' use of real-life consideration

Palm (2008) stated that there are many reasons which affect students'
consideration of real life mn solving problems. One reason is the frequent use of
strategies that focus on numbers and operations, ignoring the nature of the task.
Moreover, in mathematical problem-solving, the continued separation of cultural,
social and cognitive aspects, which should be closely related to students' lives, will
increase students' tendency to neglect their ability in deep learning and investigation,
and will restrict them to traditional problems (Lowrie, 2005). Encouraging students
into deep thinking and into building metacognition skills will lead them to be
successful m solving mathematical problems because of the essential role which
metacognition plays in enhancing efficiency of students in solving problems
(Eizenberg & Zaslavsky, 2003).

Reflection, which is the consideration of real-life knowledge and beliefs, 1s an
important skill in solving problems; it 1s a connection between real-life experience
and mathematical problems’ context (Hiebert, 2005) that leads to another factor which
is students' beliefs about connections between the real-life world and school tasks.
This 1s the most apparent reason that makes students less attentive in working with
authentic problems. Schoenfeld (1985, 1987, 1992) determined four factors
influencing students' abilities in solving problems: resources, heuristics, control and
beliefs, and he included students' beliefs as an important factor that affects students in
solving mathematical problems generally, and particularly in considering real-life
knowledge and beliefs while solving problems (Stohl Lee & Hollebrands, 2006). Now
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there is a trend toward changing the focus from computing answers straight forwardly
to the practice of problem-solving with real-life considerations (Hiebert, 2005).

The last reason is the lack of problem communications. The communication
mainly emphasizes language and ways of formulation problems, which makes the task
more difficult. Li and Silver (2000) said that using informal knowledge (Knowledge
practiced outside the school) is become a more powerful way for students to
understand the real-life world than formal knowledge (that they practice a lot in the
school). On the contrary, Palm (2008) said, the increase of authenticity of problems

make them more difticult and ambiguous.

Studies conducted on investigating real life knowledge on problems solving
Cooper and Harries (2003) conducted a study among 121 students at the end
of their tirst secondary schooling and 109 students in the final primary schooling in
North England. They focused on investigating the willingness of the end primary
schooling students to show realistic consideration in responding to some selected
word problems, compared with students at the end of their first secondary schooling.
The researchers used a paper-pencil test of 10 problems contains of 3 types of
problems. Type | did not need any real consideration. Type 2 needed partial realistic
consideration. An example of this type is the original lift problem in the test: "This lift
can carry up to 14 people. In the morning rush, 269 people want to go up in the lift.
How many times must it go up? ". The last type is 3, which is the revised lift problem
which 1s not completely different from the original problem, but requires the student
to respond to different provided solutions and give convincing reasons about the
appropriate solutions. They found that 55 out of 121 students and 54 out of 109

students, answered 20, which is the realistic solution related to the type 2 original lift
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schools, provide solutions that consist of real-life knowledge. The rest of them solve
problems with stereotyped and direct ways. This is a serious percentage. The beliefs
that the pre-service teachers hold about realistic problems may affect their teaching
strategies in problem-solving. They appear to have a strong tendency to restrict or
neglect real-life considerations when solving problems because they believe that the
main goal of solving problems in mathematics is to find the numerical solution of the
problem and to discover the exact answer. Also, their study provides comparison
between first- and third-year student teachers. The third-year teacher has the greatest
percentage i considering realistic-ness in the solution, maybe an effect of the courses

taken in the traming.

However, the mathematics curriculum mn Japan focuses on higher order
thinking problems that required efforts of foundation students to solve non-routine
problems, Yoshida, Verschaftel and De Corte (1997) conducted a study about realistic
consideration from another perspective which is realistic consideration and the culture
among Japan and Belgium. Their first purpose of the study was to examine the
success of Japanese students on the problem items of Verschaftel et al. (1997) test,
and to compare their results with the results of Belgian students in Verschaftel study.
The second purpose was to investigate the effect of hinting on pushing students
toward realistic solutions. The sample was 91 students of fifth grade chosen randomly
from Japanese primary school and then divided into two groups ot 45. One group
received natural instruction and 46 received instructions and warning. The tool in the
study was a paper-pencil test consisting of 10 pair problems of standard problems (S-
[tems) that needed just computation of calculations, and parallel problems (P-Items)

which needed realistic considerations in addition to calculations, such as the example:
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problem. 74 out of 109 choose 20 as one of the suitable answers in the revised
version, meaning that some students recognized the realistic consideration after they
read the problem, and changed their answers because of the different options in the
problem. In addition to that, they realized that boys and girls seem similar in
neglecting realistic consideration in solving problems of type 2. This similarity was
agam found in secondary schools. That is a result of the increased emphasis on
teaching primary students the basic skills, so when they move to secondary school

they will be ready to decide and use the appropriate strategy.

The problem in providing unrealistic solutions to authentic problems does not
stop with the students in the schools, but extends to include the teachers. This was
contirmed by Cai, Mamona-Downs and Weber (2005) who found a strong
relationship between teachers’ representations and students’ representation to the
problem. The teacher's pedagogy aftects students’ dealing with problems to become
restricted to the social and culture aspects. This problem does not solve without
changing teacher's conceptions about problem-solving in mathematics and its strong
connections among real-life experience. Isolation of students i school contexts leads
them to ignore life knowledge that they know and practice outside of school and just
engage in traditional problem-solving which is sometimes far away from what they
know. This disconnection will make students to feel unreal and wrong about what
they know in their daily lives, which adversely atfects them because it separates them
from reality and frustrates their confidence in solving problems in mathematics

(Lowrie, 2005).

Verschafteli, DE Corte and Borghart (1997) reached to the result that only
48% of the pre-service teachers who will become mathematics teachers m primary
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schools, provide solutions that consist of real-life knowledge. The rest of them solve
problems with stereotyped and direct ways. This is a serious percentage. The beliefs
that the pre-service teachers hold about realistic problems may affect their teaching
strategics 1n problem-solving. They appear to have a strong tendency to restrict or
neglect real-life considerations when solving problems because they believe that the
main goal of solving problems i mathematics is to find the numerical solution of the
problem and to discover the exact answer. Also, their study provides comparison
between first- and third-year student teachers. The third-year teacher has the greatest
percentage in considering realistic-ness in the solution, maybe an eftfect of the courses

taken in the training.

However, the mathematics curriculum in Japan focuses on higher order
thinking problems that required efforts of foundation students to solve non-routine
problems, Yoshida, Verschaftel and De Corte (1997) conducted a study about realistic
consideration from another perspective which is realistic consideration and the culture
among Japan and Belgium. Their first purpose of the study was to examine the
success of Japanese students on the problem items of Verschaffel et al. (1997) test,
and to compare their results with the results of Belgian students in Verschaffel study.
The second purpose was to investigate the effect of hmting on pushing students
toward realistic solutions. The sample was 91 students of fifth grade chosen randomly
from Japanese primary school and then divided into two groups ot 45. One group
received natural instruction and 46 received nstructions and warnmg. The tool in the
study was a paper-pencil test consisting of 10 pair problems of standard problems (S-
Items) that needed just computation of calculations, and parallel problems (P-Items)

which needed realistic considerations in addition to calculations, such as the example:
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"Kuniko has bought 4 planks of 2.5m each. How many planks of | m can she saw out
of these blanks?" Yoshida, Verschaftel and De Corte (1997). The study found that
Japanese students shared with the Belgian students a tendency to neglect real-life
knowledge i their solutions. The percentage of realistic responses on the P-items
from Japanese students in the two types of treatment (condition 1, 2) and Belgium
students was 15, 20 and 17. Also, when the researchers provided the students with a
little hint n the first paper of the test, which was "The test contains several problems
that are ditficult or impossible to solve because of certain un clarities or complexities

in the problem statement....", they still stayed away from considering real-life

knowledge in their answers.

Students, when trying to solve problems, fall between two options: The first
option calls them to stay among cultural boundaries of the school and ignore real-life
knowledge and informal solutions such that their solutions depend on the framework
of the mathematics classroom. The other option calls for taking into account all real
life experience factors when understanding and solving the problems (Inoue, 2005).
Students need to take into consideration both of these options in solving problems, in
order to choose the most realistic solution. Lester and Kroll (1993) provided the
factors that aftect problem-solving performance. Two of them were beliets and socio-
cultural contexts. Students have to connect their own knowledge and beliefs to the
problem situation and their success depends on the strength of the connection between
their real-life knowledge and the nature of the problem (Muir, Beswick &

Wilhamson, 2008).

Palm (2008) studied161 randomly selected students in fifth grade from a
middle-sized city in Sweden with different socio-economic backgrounds. He
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conducted his research to answer questions about their willingness to provide real
answers and the reasons for solutions that were inconsistent with real life. He used
two test version containing seven authentic tasks and straightforward problems. The
tirst straightforward word problem was assigned in the two versions which is "You
are buying candy in a candy store. The candy costs 12.50 Kr, and you give the store
assistant 20 Kr. How much money should you get back?". Also, The researcher used
two types of authentic problems, where the problems of Verschattel et al. (1994) is
called the more authentic while the word problems used from literature are called less
authentic. The two versions are different in order of questions but not in the content.
Then he conducted interviews with all of the students in the study to investigate
reasons for unrealistic solutions. The study analyzed quantitatively and qualitatively
to tive categories, depending on a student's solution, their comments and interview
responses. He found that students in his study shared the same tendency to give
unrealistic solutions that was found with difterent students’ in Japan, Switzerland and
Belgium. Also. he found that there were many reasons for these unrealistic solutions,
such as: frequent indications that students did not understand the appropriate
strategies, student's beliefs about mathematics problems that are different and not

connected to real-life experience, and students’ lack of real-life knowledge.

Inoue (2005) said that although some teachers encourage students to think
"realistically" about the problem before starting to solve it, They do not reach students
to think with different assumptions or to attempt all assumptions in order to find the
ones that fit in real life. Additionally, some teachers expressed their own fears in
solving non-routine problems, especially open-ended problems, because they felt they

were unskilled in solving problems that were based on different assumptions. Also,
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they may have felt confused about distinguishing the correct thinking between all

possible solutions and assumptions provided by students (Fai Ho & Hedberg, 2005).

Subsequently, Inoue (2005) conducted a study focused on students' sense of
solving mathematical problems in relation to their everyday experience. The
participants of the study were 60 college students from different ethnic groups who
were not majoring in math, science or engineering. The researcher chose this group of
students because of ther many skills and the mathematical knowledge that they
practiced, their ability to express their beliefs compared to younger students and the
fact that they had not received any mathematics courses in college. He developed a
test of 12 mathematical word problems differentiated to four majors depending on the
four groups of students who were divided into groups of 15. The four groups were
tamiliar, unfamihar contents and authentic and ambiguous goals. The researcher
started the exploration with two traditional mathematics problems to focus students on
a traditional classroom situation. One of the problems was, "Find the value of x if y =
9x-5 and y = 22". Then each group took three types from one major. Here is one of
the realistic word problems: "You need to arrive at John F. Kennedy (JFK)
International Airport at 7 pm to pick up a friend. At 4 pm, you leave for the airport,
which 1s 180 miles away. You drive the first 60 miles m an hour. Your friend calls
you and asks if you can be on time. How would you respond?". Students' answers
divided into two correct parts which were: calculation answers and realistic answers.
The calculation answer 1s 180 = 60 = 3 hr. But, the realistic solution is maybe he will
not be on time because of traffic jams, weather situation or if the road is working.
After that, he interviewed the students about their explanation of their answers and 1f

they could practice it in real life. He analyzed the results qualitatively, depending on
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their solutions and their interview responses, and organized them into five categories
which are calculation, reflecting a shared understanding of reality, reflecting an
unanticipated realistic understanding of reality, prompted unanticipated realistic
justification and conformist. He found that 30 % of the participants had a shared
understanding of reality, whereas 32% of them solved the problems depending on

calculation alone.

In some authentic word problems, such as division with remainder, Li and
Silver (2000) found that students of grade three has some ability to reach the realistic
answer using different strategies. They conducted a study among 14 third grade
students from 2 different classes of a private school in the US. The school was
associated with a university and enrolled children of the university's teachers. The
students n the study did not have any experience with formal division. The
researchers developed a task of 8 numerical problems; two of them were division
problems and 6 word problems, where | of the word problems related to division. The
word problem was "Mary has 22 tapes. She wants to buy some boxes to store her
tapes. Each box can store 5 tapes. How many boxes does Mary need to buy?". The
researchers conducted the study individually for each student without determining a
time for their responses. But they told students to think aloud and then write their
computations on a paper. The interview was audiotaped and transcribed. They found
that the majority of students computed the answers of the 8 numerical problems
successfully. But for the 2 division numerical problems, 29% solved both problems
correctly, and many of students did not understand the symbols of divisions ( + , v ).
According to the division word problem, 11 out of 14 students could answer the

problem with 5 which is the realistic solution, and 7 of them used a mental procedure
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to obtain the answer. Former studies proved students' weakness in solving realistic
problems, the use of certain laws learned in math lessons, and the applying of
different strategies before being aware of what is required through a careful reading to
the question. Moreover, teachers themselves avoided training their students on this
sort of problem because there were no particular answers for them, which makes the

marking of such questions a hard task.
Similarities and differences hetween this study and other studies
Similarities:

This study was similar to studies of Inoue (2005), Li and Silver (2000), Palm (2008),
Verschatfeli, DE Corte and Borghart (1997) and Yoshida, Verschatfel and De Corte
(1997) in investigating the effect ot real-life knowledge on mathematical problem-
solving. Questions on the pre- and post-test were selected from these previous studies
with some modification to be suitable to the United Arab Emirates culture. Also, this
study subjected students to the same pre and post-test as most of the studies
mentioned above. This study was more like to study done by Palm (2008) in how to

analyze students' responses to realistic and unrealistic answers.

Points of difference:

There were points of difference between this study and the studies of Inoue
(2005), L1 and Silver (2000), Palm (2008), Verschafteli, DE Corte and Borghart
(1997) and Yoshida, Verschaffel and De Corte (1997). This study added two
questions to the test which did not use before. Also, in this study the intervention was
a period of teaching before the post-test which was different from the previous

studies. In addition, the selection of participants was not random as in the previous
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studies which did random selection of the participants. Moreover, the participant of
the study 7™ grade female students from the UAE, while the study of Yoshida,
Verschaffel and De Corte (1997) conducted on 5" grade students (in Japan), the study
of Verschafteli, DE Corte and Borghart (1997) done on 5t grade students (in

Belgium) and 3 grade students (in Sweden).
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CHAPTER 111

Methodology

Introduction

This chapter provided information about the method used by the researcher to
conduct this research. It explained the research design, research methodology, and the
participants of the study. It described the instruments used to collect the data and how
they were moditied to be valid and give reliable results. Also, it presented the data

analysis and the procedure of the study.

Research Design

The researcher used both qualitative and quantitative data. To collect the
qualitative data, the researcher used the interviews. Due to the nature of the study and
the difticulty of assigning students randomly into two groups to apply the treatment,
the researcher choose a quasi-experimental design, precisely the nonequivalent
control group design. This design based on the choice of 4 classes from grade 7 of a
particular school to undergo a pre-test n December, 2010, followed by treatment or
intervention and then a post-test in January, 2011 to determine the eftectiveness of the
treatment and the reasons that would cause students to exclude real-life knowledge
while solving mathematical problems. The pre-test and the post-test were the same.
To minimize the external factors that could affect the study and results, the groups
were designed to be homogeneous. Thus all subjects were from one school, one
environment and had almost the same background. Some individual difterences
among the subjects could not be controlled within each group or between the two

groups.
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At the beginning, random groups were assigned to the treatment group or to
the control group. The control group consisted of classes 2 and 4. The two classes
took the pre-test and the post-test without any intervention. The experimental group
consisted of classes 5 and 6, and each of these classes took the pre-test, and then
received a treatment that included a one-month period of teaching sessions related to

problems that use real-life knowledge , after that they took the post-test.

Participants

For the study, 101 students were chosen from grade 7 from 4 classes from one
school near Al Ain. Students were almost all local and had the same socioeconomic
background. There were differences in their achievement levels in mathematics. The
number of students in the two groups respectively were 51 and 50. The students were
aged between 11 to 16 years old. In each class, there were some students with
ditticulties in computing and solving without using a calculator, so calculators were
allowed in the test. Students were divided into two groups (control and experimental)
by their classes. The test took 45 minutes, or | class period.
Instruments

The researcher used two instruments to collect data, the test and the
nterviews. The test contained 7 real-life word problems, some of them were taken
from previous studies and moditied to be consistent with the students' culture.
Students were allowed to use calculators to compute answers. On the test, students
wrote ther answers in the answer boxes. Also, they had to write the steps of solution
in the space provided on the test. The same tests were used with students but in
Arabic versions, to avoid the barrier of English language in the students. (For the test

see Appendices B and C).
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The aim of the first question on the test was to know the students' ability in
understanding the common elements and relations that occur in our lives. For
example, 1t was not necessary to understand the sentence "How many girlfriends" as
an addition problem so much as to understand that there was two girls probably have
common friends. Because of this likelihood, 11 was not the only answer, but it was
correct only n one case: if the friends of Fatima were difterent from the friends of
Ala. Thus, this answer classified as an Expected answer, but not as a "Realistic"
one. A more Realistic answer was "11 or less", depending on the number of common
friends between Fatima and Alia. Other students involved 'Fatima and Aha' from the

invitees so they got the answerl 3 and also, it was Expected answer.

As for the second question, it measured the extent of understanding of the
meaning of four planks measuring 2.5 m each, and how to get | m planks from each
which can be done by cutting each plank once to get 8 pieces, and by neglecting the
remaining parts that are less than 1m. So, the student should realize to cancel the extra
halt-meter from each plank and then found the number of possible | m planks, which
was 8. Most of the students, solved the problem mathematically and got 10 which
could be correct if the remaining half-meter parts were fixed. Of course, the answer
7.5 was wrong because the student added all the numbers mentioned in the question

without understanding of the calculations required from the question.

The third question was similar to the questions posed to students in the
curriculum. and the aim was to round the decimal into whole number after doing the
division, because there were no 12.5 buses in the real life. Actually, it should be 13

buses.
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The fourth question measured students' understanding of distance and time, such
as kilometers and minutes, but also they should understand that humans cannot run at
the same speed if the distance was quite long. Although the mathematical solution for
that problem was 250 minutes, Mohammed in fact could not achieve such a time.
Actually, he needs more than 250 minutes because he will get tired and may suffer
from other obstacles that hinder his speed. The other wrong answers involved the
using of various unsuitable operations such as addition, subtraction and division to

find the answer without understanding the question.

In question five, the aim was to know students' ability to think away from the
routine solutions when dealing with something commonly related to their lives, such
as the restaurant problem. In this case, the expected mathematical solution was 40
customers. However, this solution was correct only if the customers in the restaurant
attended at the same time and all of them ate their food in the restaurant, which did
not happen in our real life. Actually, what we recognized from our real life that the
number of customers often exceed 40, because the customers arrive at the restaurant
at different times, and they did not always eat at the restaurant. This was what we

want students to comprehend and use while solving problems.

As for question six, it was designed to identity if students recognized the concept
of addition and linked pieces together, so the new length of the rope will be shorter
than what they got from collecting small pieces together, so 1.5 +1.5 +1.5+[1.50or 1.5

x 4 were not equal to 6 cm in real life. Actually the new rope should be less than 6.

In question seven, the goal was to elicit life experience about the elevator to solve
the problem and do not solve it mathematically. Although 100 was the expected

answer from students who do the division only, but it students linked the answer to
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their real-life experiences, they will realize that it was impossible for all the staff to
ride the elevator at the same time. Some of them will use stairs. Thus. the elevator

may used more than 10 times.

The second mstrument used n the study was interview. It conducted for 20
students from control and experimental groups, depending on their unrealistic
solutions, to provide more details about their answers, beliefs and why they did not
apply their real-life knowledge in their answers. The interview in maximum took from

15 to 30 mmutes. The iterview includes three questions:

I. Do you think that your answer is possible in real life? Why?

ro

Why did you separate your real-life knowledge from the solution?

(8]

It you have a chance to change your answer to fit in real life, what will you

add to your solution? Why?

Procedures

Initially, the pre-test was done for all students in the classes in the two different
groups on Sunday, December 12, 2010, and the data was analyzed after the test. Then
the experimental groups (Classes 5 and 6) took the intervention with various problems
associated with real-life situations. Although the problems used in teaching this group
were little different from what they faced in the test. They prompted students to think
realistically. Students were given | to 2 problems in the last 5-10 minutes of their
classes over a period of one month. The problems were changed each time with

different numbers or situations (see appendix A).
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Then, on January 19, 2011, the two groups did the post-test, which was the same
pre-test done before without any changing. After this date, interviews for students
from the two groups were conducted. Students in the interview were selected
according to their unrealistic solutions to problems on the test. They were asked the
questions written before in the instrument. Interviews were started from two weeks
after the post-test. The interviews took one month because there wasn't enough time
to conduct interviews with all of the students at the time of working hours, so just one

to two interviews were done every day, depending on the time available.
Validity and Reliability

The validity used for the test was content validity. It assessed by two
professors in the Departiment of Curriculum and Instruction tfor teaching mathematics.
In addition to that, two high school mathematics teachers provided teedback on the

Test.

For the reliability of the test, the researcher used test- retest to find the
reliability coefticient. Then SPSS version 19 was used to find the correlation between

the pre-test scores and post-test scores, then found the T Test (pre-post).

Table (1)

The correlation between the pre-test scores and post-test scores

Paired Samples Correlations
N Correlation  Sig.
Pair I Pre-test & post- 101 236 018
test
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From Table (1). 1t can be seen that the correlation between the pre- and post-
tests was 0.24, which mean a positive relationship between the two variables pre- and

post-tests, although this relationship was not too strong.

About the reliability of the interviews, the researcher conducted interviews to
20 students and ended with 60 answers from them. Then the researcher asked her
colleague (mathematics teacher from high school) to correct the interviews again. The
number of common answers between the researcher and the high school teacher was
53 answers, so the percentage ot agreement between the researcher and her colleague
was 88%. According to literature and expertise educators, this percentage is

acceptable to guarantee instrument reliability.
Data collection & Analysis

Data collection and analvsis from the Test:

Data were described and analyzed in quantitative and qualitative ways.
Students' responses n the two tests were analyzed and interpreted according to their
answers in the answer boxes, the steps of their solutions, and their interviews.
Students' answers divided into four main categories: Expected Unrealistic Answer
(E), Realistic Answer (R), No Answer (N), Other Answer (O). Regarding to the steps
of solutions: if the student gave details or steps that indicated reality, then her answer
was rated as a Realistic Answer (R). If the student gave some mathematical steps that
supported her answer, then her answer was rated as an Expected Unrealistic Answer
(E). However, it she provided steps that supported her answer in a different way from
Realistic or Expected, then her answer classitied as Other Answer (O). If the steps did

not explain the solution, the answer was classified according to the first classification
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of the answer box without relying on the solving steps. Then, we ended to two main
categories. which are Realistic Answer ( R ) and Unrealistic Answer (UR) which

include the three types Expected Unrealistic, No Answer and Other Answer.

For each student's response in the pre- and post-test, the correct answer was
the realistic answer. If the student gave the realistic answer, it got 'l', and if not, she
got '0" as 1t 1s considered that the correct answer is the realistic answer. Then the
frequency of the student's response to each question were organized in table format
for the four classitications (Realistic - Expected - Other answer - No answer). Then,
the answers were divided into two major categories (Realistic — Unrealistic), where
realistic answers fall under the Realistic category only, and the category of Unrealistic
answers contain Expected - Other answers - No answer. For analyzing data from pre-
and post-tests, the researcher used frequency, percentage, , Mean, SD and ANOVA

test .

Duata collection and analvze from the interview:

The interviews were conducted during school time and m the Arabic language,
and then were analyzed and translated into English. The duration of the interviews

differed from one student to another depending on the answers given by each student.

Each interview was recorded, and notes were taken for each question. Then
the interviews were transcribed and coded according to the interviewees’ names.
After that the common themes for each question were identified to get general points

about the effect of real-life knowledge in mathematical problem-solving.
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CHAPTER YV
Results

Data were collected from pre- and post-tests to analyze, compare and determine
the eftectiveness of the method used in the study to raise the performance of students
n solving problems. This analysis answered the two research questions, and in

particular the tirst research question.

Analysis of Research Question# 1: Did 7" grade students take into

consideration real-life knowledge in solving mathematical problems?

To answer the first question, students' responses in the pre-post-tests in the
two groups were classified m Table 2 and Table 3. Table 2 presented the
categorization of answers which were Realistic (R), Expected (E) --which was in fact
the mathematical solutions--, Other answers (O) and No answers (N). The
classitication of the questions accords with that mentioned in the previous studies
(Reusser & Stebler1997), except questions 5 and 7 which were written and completed
as the previous questions. Also, the third column in Table 2 was for the answers on
tests that could not be sorted into Realistic ( R ) or Expected ( E ), but were random
solutions arrived by doing operations on the given numbers, but without any

understanding of the nature of the problem.
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Table (2)

The seven questions and category of the responses ( Realistic, Expected, Other

answers and No answer) for each problem

move, if the maximum capacity is 10

people?

Realistic Expected Other No
Real-life problems answer (R) answer Answer Answer
(E) (0) (N)
1. Fatima has S friends in grade 7 section (A) At most 11 S+6=11 Sx6=30
and Alia has 6 triends in the same class. S+6+2=13
Fatima and Ala decided to make a party and
invite their all friends. All the friends came
to the party. How many friends came to the
party?
2. Mariam needs planks of 1 m. She has 4 2x4=8 25x4=10 25+4+1=75
planks of 2.5 m each. How many planks of 1
m can she get out of these 4 planks?
3. 450 baseball tans will go to the stadium by 150 + 36 = 450+ 36= 450-36=414
bus. Each bus can hold 36 fans. How many 228 = 13) 12.5 Or 12
buses are needed?
. 4. Mohammed’s best time to run | km s 5 More than 213850 =92:5() S0-5=45
min. How long will it take him to run 50 250 min 50+=5=10
km? S0+5+1=56
5. A restaurant has 10 tables and each table More than
can accommodate 4 customers. How many 40 10 x4 =40 10+4=14
customers can the restaurant receive every customers
day?
6 Sarah has 4 pieces of rope of 1.5 cm each. Less than 4x1.5=6 [ESEEAENSTS
She ties all the pieces together to get one 6
long rope. What is the length of this rope?
7. 100 employees work in a building that has More than 10010 = 100 x 10= 1000
one hft. How many times a day will the lift 10 times 10

Table 3 showed the frequency of students' responses in pre post tests for each

question in the control and experimental groups, and it was clear from the results of
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this table that in the pre-test students had the tendency to give mathematical answers
which were not based on real life knowledge (note the Expected column). In the pre-
test, students gave unrealistic answers (Expect) in the two groups but this number
decreased in the experimental group after giving them a period of teaching. This
intervention increased the number of students who answered realistically on all
questions and specifically in questions 3, 5 and 6. While it was an increase in the
number of students who answered un-realistically (Expected answer) in the rest of the
questions. In the control group, it can be seen that the number of students who
answered unrealistically increased in the post-test, especially in questions 1, 3 and 7.
Also students answered questions 2, 3 and 4 in unrealistically way (Expected answer)
and they did not use their prior knowledge or skills learned in solving problems. They
just deal with numbers and operations without understanding the problems (see Table

3).
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Table 4 illustrated the numbers of realistic and unrealistic solutions for the seven
questions among the control and the experimental groups in pre posttests, where the
researcher considered the Expected answers (E) and the Other answers (O), which are
displayed in Table 2, as Un Realistic answers. Because some Expected answers
considered wrong or only correct in one case, not in all situations. It could not prove
that the student used the real-life knowledge in solving the problem. Also, we noticed
that all the groups got '0' in most of the questions on the pre-test, which indicated that
the students in the two groups began from the same level, except the third question,
where S students from the control group and 6 students from the experimental group
answered this question correctly. So, 1t was clear that some students have prior
knowledge in how to use real-life experience in solving this type of problem. Also,
after conducting interviews with the students about this question, they said that they
encountered them in the curriculum. Furthermore, Table 4 showed an improvement in
the performance of students in all the questions after the teaching periods, and the
number of realistic answers increased from 0 in most of the questions in the pre-test to
7,9, 15, and 21 in the post-test. This indicated a clear eftect of the role of teaching on

enhancing students' ability to think and solve in realistic way.
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Table (4)

The number of redlistic und unrealistic answers in the pre-test and p ost-test for each
question in the control and experimental groups

Groups
Questions Control Group Experimental Group
Realistic  Unrealistic ~ Realistic  Unrealistic
Q1 Pre-test 0 Sl 0 50
Post-test 0 5d v 43
Q2 Pre-test 3 49 I 49
Post-test 2 49 9 41
Q 3 Pre-test S 46 6 44
Post-test 6 43 15 35
Q4 Pre-test 0 il 0 50
Post-test 0 Sl 6 44
Q 5 Pre-test 0 Sl 0 50
Post-test 0 51 3] 89
Q 6 Pre-test 0 Sl 0 S0
Post-test 0 51 21 29
Q 7 Pre-test 0 Sl 0 50
Post-test 0 S1 13 37

Table 5 showed the frequency of realistic and unrealistic solutions in the pre-
posttests in the groups, where Table 6 displayed the number of realistic and unrealistic
answers in the two groups in the pre- posttest in percentage. Table 4 showed a high
number of unrealistic answers in the pre-test in the two groups, while we noticed a
clear reduction in the number of unrealistic answers and a high number of realistic
answers in the experimental group after the treatment compared with the control

group, which it was no clear improvement in the number of realistic answers.

Also, from tables 5 and 6, the number of unrealistic answers in the pre-test was
the highest in both the control and experimental groups compared to realistic answers,
which were 7 and 6 (13.7% and 12%) for the two groups respectively, while this

number decreased in the post-test in the second group to 40 (80%).
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Table (5)

The frequency of realistic and unrealistic solutions in the pre-test and post-test for
each question in the control and experimental groups

Groups
Type of Control Group Experimental Group
Solution Pre-test Post-test Pre-test Post-test
Unrealistic 4 41 44 10
Realistic 7 10 6 40

Table (6)

The percentages of realistic and unrealistic solutions in the pre-test and post-test for
each question in the control and experimental groups

Groups
Type of Control Group Experimental Group
Solution Pre-test Post-test Pre-test Post-test
Unrealistic 86.30 80.40 88 20
Realistic 13.70 19.60 12 80

Table 7 showed the mean and standard deviation in the pre-test and post-test
for each question in the control and experimental groups. The results indicated that
the mean for all questions in pre-test and post-test in the control groups was 0.00
except in questions 2 and 3 where the mean score was 0.04 i question 2 for the two
tests and 0.10 in question 3. For question 3, it happened because there were 5 students
who answered this question realistically in the pre-test and this number increased to
42 students as shown in Table 3, So, the mean increased to 0.18. Therefore, the
standard deviation for question 3 reached 0.38 in the post-test, which indicated
heterogeneity of students' answers in this question. However, the standard deviation in
the control group for the other questions was 0.00 in almost all questions, which gave

a hint that students' answers on the two tests in this group were close to each other. As
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for the experimental group, the mean score for the pre-test was 0.00 for almost
questions but this number changed in the post-test to more than 0.10 in all questions.
Furthermore, the standard deviation increased in the post-test to more than 0.30 in all
questions, which mean that students' answers in experimental group where more
difterent and various after period of teachmg, which led us to answer our second

research question.
Table (7)

The Mean and Std. Deviation in the pre-test and post-test for each question in the nvo
groups

Groups
Questions Control Group Experimental Group
Mean Std. Deviation Mean Std.
Deviation

Q| Pre-test 0.00 0.00 0.00 0.00
Post-test 0.00 0.00 0.14 0.35
2 Pre-test 0.04 0.19 0.02 0.14
Post-test 0.04 0.19 0.18 0.38
Q3 Pre-test 0.10 0.30 0.12 0.32
Post-test 0.18 0.38 0.30 0.46
Q4 Pre-test 0.00 0.00 0.00 0.00
Post-test 0.00 0.00 B. 2 0.32
QS Pre-test 0.00 0.00 0.00 0.00
Post-test 0.00 0.00 0.30 0.46
Q 6 Pre-test 0.00 0.00 0.00 0.00
Post-test 0.00 0.00 0.42 0.49
Q7 Pre-test 0.00 0.00 0.00 0.00
Post-test 0.00 0.00 0.26 0.44
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Table ( 8)

The ANOVA test in the post-test for each question in the two groups

ANOVA
Sum of
Squares df Mean Square F Sig.
QIRPost Between Groups 49 I 49 8.13 .005
Within Groups 6.02 99 .06
Total 6.51 100
Q2RPost Between Groups .50 1 .50 g O23
Within Groups 9.30 99 .09
Total 9.80 100
Q3RPost Between Groups 38 1 38 242 148
Within Groups 17.91 99 18
Total 18.29 100
Q4RPost Between Groups .36 1 .36 6.81 .010
Within Groups 5.28 0y 05
Total 5.64 100
Q5RPost Between Groups 2.27 1 247 21.42 .000
Within Groups 10.50 Sl 10
Total 2.7 100
Q6RPost Between Groups 4.45 1 4.45 36.20 .000
Within Groups 12.18 99 A2
Total 16.63 100
Q7RPost Between Groups 1.70 1 1.70 17.56 .000
Within Groups 9.62 99 .09
Total 11.32 100

In Table 8, which used the ANOVA test to calculate the significance in the
two groups for each question in the post-test. It noticed from the table that the f value
of question three (2.12) was not significant. It means, on bus problemthere was no
significant differences in students' responses in the control and experimental groups in
question 3. However, in the other six problems all differences between experimental
and control groups were significant. The following points made as a general overview
from Research question# 1 which was: Did 7" grade students take into consideration

real-life knowledge in solving mathematical problems?, and the first research
Sl



hypothesis which was: There i1s no statistically significant difference (a < 0.05) in
post-test math scores of 7th grade students who do not receive any intervention and
students who receive an intervention. Most of the students' answers were unrealistic

(Expected answers) although there were a few realistic answers on certain problems.

I. There was a tendency of the participants to solve problems in a non-realistic
way by using mathematical solutions without referencing the answers to real-

life to make sure that the solution applies in it or not.

o

There were more realistic answers on the bus problem, which was exposed to

them in the curriculum.

3. The number of realistic answers increased in the post-test in experimental

group after the intervention.

It noticed from the data analysis of pre- and post-tests that there was a significant
difference in students' scores in the experimental group compared to the control

group, which denies the research hypothesis.

Analysis of interviews

Interviews were audiotaped and analyzed qualitatively to answer interview

questions which were:

e Do you think that your answer is possible in real life? Why?

¢ Why did you separate your real-life knowledge from the solution?

e [f you have a chance to change your answer to fit in real life, what will you

add to your solution? Why?
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The mterviews were conducted after the post-test, and the students were selected
according to their unrealistic answers on the post-test. 8 students were selected from

the experimental group while 12 students were selected from the control group.

For the first question in the interview which was: Do you think that your
answer is possible in real life? Why? All students agreed that they would use their
answers 1n real life, except for the problems (runner-lift-bus). In the bus problem, the
student AS said, “There is no half bus”, and this was confirmed by all students in their
interviews, as well as in the lift problem where they said that the answer does not
apply in our real life. Regarding the runner problem, the student HM said, “I think
runner needs more than 250 min because he will be tired in the race and will need a
time to rest”, while the student FA said, “the time depends on the runner. If he runs
fast then he will need less than 250 min while 1t he run slow, he will need more time,”
and the student AA stated that she did not understand what was required from the
problem and she said, I added 5 with 50 and the result became 55.” 5 students said
that they didn't understand this problem. Also, when | asked the students, in the
interview, if they could imagine the long of the distance 50 km, most of them said that
they did not know how long it was in real life. Student EK said, *1 do not know what
50 km means, and another student said, *‘l saw the numbers and | chose the operation
without concern for the unit in question).” For the hft problem, most of the students
said that the answer did not apply in our real world, and the student SA said, “the hft

oy

will move more than 10 times, but I did not concentrate when | solved the problem.”

To answer the second question of the interview which was: why did you
separate your real-life knowledge from the solution?, the student NH reasoned why
she didn't use the real-life information: “l did not think in the problem very well,”
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while student MA said, “you did not ask us in the test to give our opinion,” and this is
what the two students KR and M said as well. As for the rope problem, student MS
said, "I never thought that I could add my opinion,™ and this was confirmed by the
student AF. Student SM insisted on her answer 40 for restaurant question and
considered 1t a realistic answer because “the restaurant cannot accommodate more
than 40 because | used a drawing and came up with 40,” and student RA said, “I
thought the answer of the restaurant question meant at one time and not in the daily
sense ot the word,” and student LS stated, “we do not get used this kind of questions

whose answers do not need arithmetic operations.™

The third question of the interview was: If you have a chance to change your
answer to fit in real life, what will you add to your solution? Why?. The student AF
said she could adjust the runner problem to get the realistic answer (“more than 250
minutes, because the runner could be tired and need more time”), and the student SM
confirmed her where she said, “long distance will require time more than 250
minutes,” but for the friends problem, AS said, “the number of friends is 11 or less,”
but for the runner problem, student NH stated, *“‘the answer in fact is 250 minutes or
more.” For the restaurant problem student MS said that *visitors of the restaurant can
be 40 or more or less depending on the times of week,” while the student HD said, I
think the answer 1s more than 40, and some of them can sit outside the restaurant.”
For the rope question, student MA said, the link will take part of the rope and the
answer will be less than 6 or maybe 5 or 4,” while for the lift problem, student HM
said, “‘the lift will move more than 10 times because it could not hold 10 people each

time when it moves up or down.”
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Analysis of Research Question# 2: Would 7" grade students be able to take real-

life knowledge into consideration after a period of teaching?

To answer this question, returned back to Table 3, which showed the number
of realistic and unrealistic solutions in the pre- posttest for each question in the two
groups. It became clear that the number of realistic solutions in the post-test, after
period of teaching, was increased in all questions. It raised to more than 10 Realistic
answers to the questions 5,6 and 7 while, there were 6 to 9 Realistic answers in the
other questions. Moreover, the results presented in Table S showed that there was a
change m the number of Realistic answers (R) after a period of teaching, as it

increased sharply from 6 in the pre-test to 40 in post-test.

Turning back to Table 3, it showed that in the experimental group the number
of Realistic answers was 0 for all questions except for questions 2 and 3 which were 2
and 6. But after applying the treatment, the number of Realistic answers increased on

all questions and reached 15 in two questions.

The following points made as a general overview from Research question#2
which was : Would 7™ grade students be able to take real-life knowledge into
consideration after period of teaching? and the second research hypothesis which was:
There is no statistically significant difterence (a < 0.05) m pretest and post-test math

scores of 7th grade students who receive the intervention.

1. There was an increase in the number of students who gave Realistic answers
in experimental group compared to the control group who did not receive any

treatiment
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3]

Students have the ability to link and use real-life knowledge in solving

mathematical problems or real-life situations.

From the ANOVA test, it was a significant difference in students' scores in the
experimental group between pre-test and post-test scores, which denies the

second research hypothesis.
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CHAPTER IV
Discussion and recommendations

In this chapter, you found a summary of the problems that students faced in 7"
grade. For mstance, they showed a tendency to ignore their own real-life knowledge
when solving mathematical problems. Additionally, conclusions and the
recommendations.

Furthermore, this chapter provided decision-makers with recommendations to
serve the development of mathematics teaching in general, and the development of
problem-solving skills in particular. In addition, it listed suggestions for changing the
teaching methods at the same time, which helped students in solving math problems.

Comparing what happened in the control and experimental groups, and after
the completion of interviews, it was clear that 7" grade students have the tendency to
give unrealistic solutions and avoid the use of real-life knowledge, and this tendency
was not due to the students' lack of real-life knowledge, but it was a result ot a lack of
deep understanding of the problems or because of the different nature of the problems
from what they were given in the schools. In the end, three major reasons emerged to
explain what drives students to give answers inconsistent with real-life knowledge

while solving mathematical problems:

The first reason was the lack of attention and deep understanding of the
problems before solving, and just focus on using only the numbers in problems
according to certain strategies that were learned mn the school to reach the solution,
without taking into account whether the answer is consistent with real-life knowledge

or not.
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Also, it can be seen trom Table 3, which about the classification of students'
answers in pre- and post-tests, that there was a significant number of students who
gave unrealistic answers in the pre-test in both the control and experimental groups.
This number decreased in the experimental group after the treatment. However, the
number of students who gave unrealistic answers (Expected) still increased in the two
groups in questions 1, 3 and 7, as students showed the lack of deep understanding of
these problems (as students said in interviews). Thus, they just used the numbers to do
difterent calculations to give the answer. This point was contirmed by Palm ( 2008 )
n his study where he stated the reasons that affected taking real-life knowledge into
considerations when solving problems, including the frequent use of strategies based
solely on numbers and operations and ignoring the nature of the task, which must be
linked to students’ culture and their experiences. As a result of a lack understanding
of the problems. students’ selected the wrong strategies or used one strategy i all
problems, regardless of whether it gave a realistic solution or not. This tendency can
be traced to the traditional methods used by teachers in teaching students certain

strategies (Tambychik & Meerah, 2010).

When | asked one student in the experimental group about whether her answer
to the bus problem is 12.5 was a real answer, she said, "My answer is unrealistic and [
did not pay attention to the question that asked about the number of buses and in fact
there i1s no half bus and | know that". While another student from the control group

said, "My answer is realistic because the result of dividing 365 over 36 1s 12.5."

Another reason factor was the lack of knowledge of real life that we need to
understand in order to solve these problems. This became clear in the problem of the
running, when | asked a student from the experimental group about whether her
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answer was real or not, and she replied "Yes", and when | discussed with her the
distance of 50 km and how it far from her city, she answered: "l did not know that the
50 km 1s a long distance, and it is impossible for Mohammed to run this distance in
250 minutes and he will need more time because he will tired". Another student from
the same group said, "The answer is more than 250 minutes because he will not be
able to maintain a constant speed in running this long distance". Poor cognitive skills
do not help in developing their abilities to solve different problems (Tambychik &

Meerah, 2010).

A third factor, which was mentioned by one student in the control group is, "l
did not know that it was permissible to write my opmion while solving the problem".
This indicated that students stay within a certain framework that has been practiced in
the school and which has contined them certain strategies that require them to give
one answer without showing their beliefs and opinions from their real-life world. This
became clear in the elevator problem when a student from the control group said, "I
know that the elevator would actually move more than 10 tumes but I did not know
that it 1s permissible to write this thing". Also, the rope problem, where another
student, when [ discussed the problem with her, said: "sure the rope would be less
than 6, but you did not ask us to write this in the answer". Another student said: "l am

not accustomed to such problems in the school".

These responses reflected what Lester and Kroll (1995) mentioned in their
study that there are two factors aftect the success of student in solving problems:
beliefs, and culture. A students’ performance develops according to their ability to
connect their knowledge and beliefs to the problem situation. Also, Lowrie (2005)
admitted that success lies on the strength of this link. Also, the repetition of problems
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separate from real life led to reduced ability ot students to link problems and develop

this skill.

Other reasons were also observed from the students' answers in the tests and
mterviews, such as: lack of understanding of the problems because of the language, or
being distracted when solving problems. Tambychik and Meerah (2010) also found
that almost 40%o of the students showed the presence of difficulties in areas such as:
fact numbers skills (which are concepts and mental processes)-Arithmetic skills -
information skills (the ability to link mathematics and construct math sentences)—or

linguistic skills.

Table (9)

Percentage of Reulistic Answers: The results of the study and the previous studies
of experimental groups

Groups
previous studies
Y oshida, Verschattel,
Word H., L., De
Problem This study Reusser, K and Verschattel, Corte, E.
Stebler, R. L. and De and
(1997) Corte, E. Borghart, 1.
(1997) (1997)
Probeml: Friends 14.00 10.5 13 29
Probem?2: Planks 18.00 13.5 0 64
Probem3: Buses 30.00 493 62 90
Probem4: Runner 12.00 4.5 7 31
Probem6: Rope 42.00 -- 2 37

The tollowing table showed the percentage of Realistic answers in this
research and the previous studies that dealt with the same questions. The first column
showed the five common problems with the previous studies, while the second

column shows the results of this research. The last three columns were the results of
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the previous studies, where the first study was conducted on the 5" graders in
Belgium and the second search was conducted on the 5™ graders from Japan and the
last study was conducted on the pre-service students-teachers in the first and third

year. The results were shown in Table 7.

In the Verschaftel et.al. (1997) study, it can be seen that the percentage of realistic
answers was very high on the problem of buses (90%), which was the highest
percentage obtained compared with the results from this research or previous studies,
while the percentage ot students in this study who answered this problem in a realistic
way was 29%.. Borghart (1997) in his research said that there was a little attention to
teaching students the applications of division with the reminder and there was an
absence of modeling reality, and this was one of the reasons for the low of percentage
in the other questions, especially the question of runner, where this study got the
lowest percentage compared to the two first studies. The results of this research were
gentle increase compared to studies of Reusser and Stebler (1997) and Yoshida et.al.
(1997). which indicated an mmprovement in the performance of students after
treatment. Perhaps the difterent treatment from research to another was one main
reason for the difference in the results between this research and the previous studies.
In the first research, there was a test only, while the treatment in the second research
was a hint at the top of the test to draw student's attention to think realistically. In the
third research, the treatment was a test. | think the difference of the treatiment used n
the study, the nature of the questions that are different from the nature of the
curriculum taught in the United Arab Emirates and how to link the word problems to
real life, in fact have a role in the tendency of students to take realistic considerations

or not.
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Summary

7" grade Students were suftering from a tendency to neglect their real-life
knowledge while solving realistic problems, as confirmed by the results of a pre-test
which proved the inclination of students to solve realistic problems in specific
mathematical ways learned in school. The research indicated that the students tended
to not take realistic factors into consideration while solving problems for three reasons
which are: lack of focus and understanding ot the question; poor knowledge; and
repeated lack of such problems in school. 1f not treated, this problem adversely affects
the results of students in mathematics, where problem-solving skill is one of the
important pillars underlying mathematics in particular, and in other scientific fields as

well.

Theretore, the researcher did a study on this problem. The number of
participants was 101 students from seventh grade. She had one experimental group
and one control group. The technique that was used to solve this problem was to link
the problems and how to solve them with the students' life. Theretore, the researcher
took 5-10 minutes from the end of class to discuss one problem each day from the
students' life and to address difterent solutions that corresponded with their life and
solutions that contradicted their experiences. Through this discussion, the researcher
tried to change the student's way of thinkmg commensurate with the life skills that
they know and experience in reality. Pre- posttests were conducted, and the post-test
tfollowed the teaching of the experimental group.

The validity of the test was content validity and the test was moditied by two
professors at UAE-University and two teachers from Umm Kulthum Secondary
School to assure the appropriateness of the questions and their suitability for 7™ grade
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students. Data were collected from the tests ( pre- posttests). interviews and then
analyzed. Descriptive statistics were used to find the mean and standard deviations for

all the questions in the pre- post tests.
Conclusion and recommendations

Analyzing students' post-test results indicated that the mean scores increased
significantly after teaching students problem-solving using their life knowledge. In
contrast, students who did not get training in solving problems had their results stay
constant at 0.00 except that questions 2 and 3 rose in order to 0.04 and 0.18.
Interviews and results of post-test showed marked improvement in students' ability to
think n a realistic manner as students used diagrams and words that indicated the
Inks. Also, a link to real life appeared in the runner question: "In reality this distance
1s too long to be run in 250 minutes". Modifying problems to be more realistic and
encouraging students to change their thinking style about problems led to higher
achievement results in the post-test. It also shows that teaching students how to solve
problems with a realistic method has a positive effect on improving their performance

in those skills.

General findings from Research question# 1 which was : Did 7™ grade students

take into consideration real-life knowledge in solving mathematical problems?

e Most of the students' answers were unrealistic (Expected answers) and also

there were a small number of Realistic answers on certain problems.

e There was a tendency of the participants to solve problems in a non-realistic
way by using mathematical solutions without referencing the answers to real-

life to make sure that the solution applies in it or not.
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* More Realistic answers were oftered for the bus problem because 1t had been

exposed to them in the curriculum.

* The Realistic answers increased in the post-test in the experimental group after

the intervention.

General findings from Research question# 2 which was : Would 7" grade students be

able to take real-life knowledge into consideration after a period of teaching?

e There was an increase in the number of students who gave Realistic answers
mn the experimental group, compared to the control group who did not receive

any treatment.

e There was improvement in the ability ot students to link and use real-life

knowledge i solving mathematical problems or real life situations.
Through this study: researcher reached to the tollowing conclusions:

I. Grade 7 students tended to neglect using real-life knowledge when

solving mathematical problems.

o

A lack of the deep understanding of the problems keeps students
locked in a certain style of problem-solving and leads them to ignore

real-life knowledge.

3. A change of teaching style and an attempt to start solving problems
with brainstorming and giving students the opportunity to employ what
they know and experience they have gained, encourage students to

think about problems in a realistic manner.
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Firstly, teaching students how to solve problems by linking them with real lite
helps them to develop and find a lot of possible logical solutions, and reduces their

dependence on one mathematical solution which might be wrong.

Secondly, teaching students in this realistic way allows them to be
independent in looking for answers, and not stuck in the traditional studying circle.
Rather, it will help them to understand or gain new knowledge by reading, practicing,

interacting with people or using another ways.

Theretore, the recommendations are as follows:

Teachers need to use realistic problems during math classes if they want to
relate mathematics with the surrounding environment. This will be achieved through
offering a rich environment through classroom activities. For instance, using carefully
selected materials can give students the chance to experience the difference between
realistic and unrealistic solutions expected from them.

Students’ skills in searching for information should be enhanced such that they
are able to understand the problems before solving them. For example, teachers can
encourage them to look through a variety of sources such as different multimedia.

Tests should be modified to make students to think and express their opinions and
connect their own reality to theoretical knowledge, without ignoring the perspective
of the student's solution to support their self-confidence.

Abu Dhabi Education Council, Al Ain Educational Office, and Supervisors
need to focus on this issue because of the importance in building students” thinking.
This can be accomplished through workshops designed and specitfied in presenting

problems to students. Although it is not as difficult as teachers thought, the process of
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assessing solutions is the point of debate. Theretfore, teachers need to develop a

standard to assess the i1ssue and create different answers.
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APPENDIX A:

The problems done in the classes were as follows:

[\ 9]

Mohammed bought 5 types of candy from the green market and Ali bought 3
types of candy from the same market. How many different types of candy

were bought by the two boys?

Sameer has 4 pipes, each of which is of 4.5 m in length. He wants to get pipes
that are 2 meters long from each pipe to make a link for his kitchen. How

many pieces can he get?

Fatima has 17 balloons. It she wants to give her 3 daughters these balloons

equally, how many balloons will she give to each daughter?

Rabbit can run a distance ot 65 kilometers per hour. How much time can the

same rabbit run in 260 Kilometers?

A shopping center has 4 cinemas. If each cinema has a capacity of 100

spectators, how many spectators are there in 4 cinemas every day?

The sport group has 7 colored pieces of tabric with length 3 meters for each. If
this group links the pieces together to get one long piece that they can use to

make a section for the celebration, what will be the length of this piece?

The public bus can take 30 passengers at a time. If the number of people

waiting at the station was |20 passengers, how many times will the bus move?
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APPENDIX C:

1.

9

Fatima has 5 friends in grade 7 section (A) and Alia has 6 friends in the same
class. Fatima and Alia decide to make a party and invite therr all friends. All
their friends came to the party. How many friends came to the party?

ANSWer iS: .............

Explain you answer:

Mariam needs planks of I m. She has 4 planks of 2.5 m each. How many
planks of 1 mican she get out of these 4 planks?

ANnSwer is: .............

Explain you answer:

450 baseball tans will go to the stadium by bus. Each bus can hold 36 fans.
How many buses are needed?

Answeris: .............

Explain you answer:
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Mohammed’s best time to run | km is S min. How long will it take him to run
50 km?

ANSWer i8: .............

Explain you answer:

A restaurant has 10 tables where each table can accommodate 4 customers.
How many customers can the restaurant receive every day?

ARSWET ST = .ot b

Explain you answer:

Sarah has 4 pieces of rope, each of which isl.5 cm long. She ties all pieces
together to get one long rope. What is the length of this rope?

ATISWET 1S3 ki oo

Explain you answer:

100 employees work in a building that has one lift. How many times a day will
the lift move, ifthe maximum capacity is 10 people?

ANSWETIS., ot ek vsone s

Explain you answer:
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