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Abstract

Language is the learning device and the devicechviiorms the student's
knowledge in math, his ability to define concemgpress mathematical ideas and
solve mathematical problems. Difficulties in thengaage are seen more in word
problems, clarity and in the way the text is regdhe student have a direct effect on
the understanding of the problem and therefore jt®rsolution, could delay the
problem solving process. The connection betweermguage and mathematical
achievements has a more distinctive significanganding the Arab student. This is
due to the fact that the language which is usethénschools and in textbooks is
classical (traditional) Arabic. It is far differetthan the language used in everyday
conversations with family and friends (the spokemabic). Our research examine
whether rephrasing word problems can affect theeaements of the Arab students in
it. The experimental group received mathematicguanton using learning materials
of word problems that were rewritten in a “middéaduage” closer to the students
everyday language (spoken Arabic), thus keeping niag¢hematical level of the
problems. The research findings showed that stsdemtthe experimental group
improved their achievements in word and geometoblems significantly more than
students from control group.
Introduction
The few studies that have dealt with word probleand geometry problems have
focused on difficulties confronting students befoine problem-solving stage, or -
more specifically — the stage of understanding gheblem. During this stage the
linguistic and syntactic aspects of the problemadingtmost importance.
Word problems constitute an important part of teeayal curriculum from®sito 12"
grade. For this reason this study is extremelyoirtigmt. This issue is even more
significant in the Arab sector where students spsahk their peers and parents in
colloquial Arabic, while the mathematics textbootri which they study is written in
classical Arabic. For all practical purposes, ttosstitutes a “second language” for
Arab students. Students in this research receivatthematics instruction using study
units that were rewritten in a “Middle languagehalfway between colloquial Arabic
and Classical Arabic. The new rewording of wordhbpeas that is proposed in this
study is closer to students’ everyday speech anthesefore easier for them to
understand.
The objective of this study was to examine the degree of influence that the
rewording of word problems and geometry problems lwam Arab students’
achievements and upon their attitudes towards theddems.

The resear ch questions wer e the following:

1. To what degree will rewording of word problenméluence Arab students’
achievements in solving this type of problem?

2. To what degree will the rewording of geometrplgems influence Arab
students’ achievements in this type of problem?

3. To what degree will the rewording of word prohkeand geometry problems
influence Arab students’ attitudes towards thesblems?
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The Resear ch Population
The research populaticincluded 1041 8 and &-grade students from the Arab
sector in northern and central Israel. This papatawas made up of three groups:
0 The experimental group who received instruction and were tested in
reworded problems,

o The first control group who received instruction and were tested in word
problems and geometry problems worded in the icadit manner

0 The second control group studied word and geometry problems that were
written in the traditional manner and were testeah@ problems written in the
new version.

The resear ch variables were the following:
1. improved achievements in word problems (theedéifice between the scores in
the pre-test and post-test)
2. Improvement in achievements in geometry problémhe difference between the
scores in the pre-test and post-test)
3. Changes in students’ attitudes towards thesblgmms (The difference between
Arab students’ attitudes before and after the erpant)
The resear ch was performed in five stages:
The first stage: Before the research began interviews were conduai¢h 30
students from B and &' grade classes. Students were asked to poinetstthtegies
they used while solving word problems or geometgbfems. Students appeared to
use nine different strategies (that will herebydferred to as “characteristics.”
The Second Stage: In order to examine the validity of these chanasties additional
interviews were conducted with other students wieoewasked to offer their opinion
about the characteristics that were found in trs¢ interviews. This stage constitutes
an essential prerequisite stage to the writingheftivo study units that were based
upon syntactic and linguistic difficulties that pemt an obstacle to students in
understanding word and geometry problems.
The Third Stage: All the students filled out a questionnaire to assiheir attitudes
towards word and geometry problems. In additiopreatest on word and geometry
problems was given to the entire research populatidhis pre-test was in the
traditional language similar to that written in imamatics textbooks approved by the
Ministry of Education.
The Fourth Stage: During the fourth stage the experimental grougeneed
mathematics instruction using learning units of dvgroblems as well as an
additional unit of geometry problems that were igem in a “middle language”
closer to the students’ everyday language. Atdbmpletion of the study students
were given a post-test. Students in the experiahegroup and the second control
group were given the same test using the new, ttewrversion of the word and
geometry problems. The first control group wadesusing the same word and
geometry problems, but which were worded in thditi@nal form similar to that in
the textbooks. All the students once again filked the attitude questionnaires that
they had filled out during the third stage.
The Fifth Stage: After completing the two study units we interviel@6 students of
both genders from both grades. This constitutex fitth stage of the research.
During this stage students were presented with \emacdigeometry problems identical
to those in the third stage: once in the traditidoam and once in the new, rewritten
form. 169 items were received that were connetdesolving word and geometry
problems. These items were divided into five cates:
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a. The words in the word and geometry problems pamof words, and
frequency of occurrence)

the sentences in the word and geometry prob{emg or complex sentences)
Hidden or evident clue words

The location of the question (at the beginnmgldle, or end of the problem)
The wording of the problem

cooo

Method of Analysis

This research is an integrated quantitative anditgtiae research. It was conducted
based upon pioneering research results that waducted in the Arab sector that
yielded results that justified this present study.

The research findings showed that students inxperamental group improved their
achievements in word problems significantly momgngicantly than students from
the first and second control groups. (The improseimn achievements in word
problems among students in the experimental groas 896 point while students in
the second control group improved their scores Bypbints and those in the first
control group improved by 2.13 points on a scoré-@D0. Additional findings show
that students in higher levels of mathematics imgdotheir achievements in solving
word problems less than those studying in loweelev Students whose parents had
a higher level of education showed a less sigmficaprovement in achievements in
solving word problems. " grade students’ achievements improved more
significantly than & graders’. No difference was found in achievementsvord
problems between the genders, or between studéhtsavious levels of Arabic.
Students in the experimental group showed an inggn@nt in solving word and
geometry problems of 6.27 points on a scale of @-IDhe degree of improvement in
geometry problems among students of the secondatogtoup was 3.17 points,
while the students in the first control group imyed their scores by 1.97 points‘.h 5
grade students improved their achievements in gagrpeoblems significantly more
than 6'-graders.

The students studying mathematics on a high leweraved their achievements in
geometry problems significantly less than studetislying at the lower levels. No
difference was found between the genders or betwleervarious levels in Arabic
from the aspect of improved achievements in gegnpettblems.

Research results revealed a significant and pesitivange in students’ attitudes
towards word problems and geometry problems dftestudents were exposed to the
newly worded study units. This change was sigaifity greater among boys than
girls. Changes in attitudes among students stgdiiigher levels of mathematics
were significantly less than among those studymdpaver levels, and students whose
parents had a higher level of education changad dktigudes less, while students of
parents with a lower level of education showed ificant, positive changes in their
attitude towards these problems.

No significant difference was found beweeh &nd &' grade students, or between
students with different levels of Arabic regardiciganges of attitude towards word
problems and geometry problems. The above comeiasvere proven clearly during
the interviews that were conducted with studentr atudying the two units.
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