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The Effect of the English Language Level of Proficiency on
Mathematical Problem Solving Skills For Third-Graders at

Mashrek International School in Amman

By
Reem Hisham Abuqutaish
Supervised by
Dr. Norma Al-Zayed
Abstract

This study aimed toexaminet he ef f ect the st u
proficiency in the English language had on their mathematical problem
solving skills, and how the instructional design for mathematical problem
solving may be altered t oTheresedrchdrhe i
selected a purposive sample/&third grade students who were enrolled at
Mashrek International School during the academic year -2016. The
researcheutilized quantitative and qualitative data to obtain the results. A
mathematical problem solving tewas administrated to the sample, and
interviews were conducted with homeroom teachefse program
coordinatorand the head of primary to obtain more information.

The findings revealed thatthe t udent s’ |l evel of P

English Language, the | anguage of in



performance in the mathematical problem solving fBsé participants in
the advanced group obtained higher means and percentages @t corre
answers across the different categories of th@@emaatical problem solving
test.Additionally, the resultsevealedhat the instructional design might be
altered by using different strategies including differentiatiand
manipulative learning resoces It may also be altered bgtroducing the
mathematical language to students, and ensuring that they comprehend the
theorems and definitions, before embarking on the journey of worded
problems solving.

Key Words: effect, English, proficiency, mathetrzal, word

problems, international school.



A Azl Jlall Ja &) jlga Ao 4 alay) M\gé'éf-\.\ts.“ 6 siea ild
Olas (A A gall (§ pdiall A jda A CIED Cial) cUa

la-Ya

-V aDZcdz .
oadlall
Fo e B@jiZ F45 D 3Rl 1AEHY @mdz ABiGRI | & toooo ] &i - !
FraQ s DZ _ ! & @iy DA ! @Riv-BR CNR&EIoH . a S njo -
L1 G A B0 uusidyih i om pt ¥ - 88 SPAu1adz NENA! G X1 | k

G ZilLj G!  2.0k@Z0 topaphyami.: 1188 +.17 - dz O5

R& B Ua ouOBuwE? didh ! @i EgZGuuuouvu-. ! &
I DZ yiouuouuoua  DAZG U] a"Fl &l ¥+ Budoiot Dbt -UudE U

.t _ 5Guwa eéaGd

O Nja DEjat M5y 1IAEHY! dA heT@@ipiZ2 i 1na 1Z touou]d
Yi. daat elvy! & yauUt uyzaihl 184 EF chik&-1.4 &F of
ciinti: 18 &G 518 ©YDZ _dz O5 t+_ _ ouououuT
.t _dz2ih! &0FFG. :

eRi a eGndc. P44 EBHR&IK IM&: 11 & 1dz NLjdA N

ay I 1 & _21-0OTABK+1Gn: N8 1dz +21° _dz eG._



Xl

d2 * 12Z alyYy DZ njf ko 0 104G D5 Gidodmied Al -
BuouwG?2 ' & EFGUU. DAGYX nmuu & & k¢ ENCGp: ! D&
C+ _dzHiht oA

A 50 A e izl N Jilesal) Al ARl el 538 0 T OF T 2. 1l &



Chapter One

1.1 Introduction

Language is a medium through which ideas are expressed. It is a verbal
means of communication that alle the transmission @h urlimited range
of subject mattelLanguage plays a critical role in the learning process as it
allows the learner to understand a certain subjenglish as a distinctive
language, has left its mark as an influential, global medium of
communication. It is widely used various countried a variety of settings.
Its prevalent use as a lingua franca led to its wide implementation in schools
and other academic institutions as a means of instructomglish
proficiency is an essential component of performawben used ashe
medium of instruction in academic settingsMathematical learning is
mediated through languagdathematical worded problems are an example

of how language is used to reign over different subject areas.

The aptitude to solve mathematical word problenanigmportant skill
for students of all ages. This skill enables students to form a connection
between what they learn inside the classroom and théifeesituations that
they are bound to face. Teaching mathematics aims at helping students
become critial thinkers who can apply their knowledge meaningfully in

their daily lives (Halai,1998)Developing mathematical proficiency has



been documented as @ucial issue for children and their education.
Mathematical development which happens in the early ysagztremely
importantfort h e s tsucdessrahdsathievemddthin schoolandin

life pursuits (Kilpatrick, Swafford, & Findell, 2001).Not only is
mathematics important because of its application of basic numeracy skills,
but It also functions as the main
thinking and higherorder cognitive skills. Many other scientific fields, such

as physics, tatistics and engineering depend on mathematss
mathematical proficiency is a prerequisite for understanding other subject

areas.

One of the most important critical components of learning mathematics
is solving word problemsyoung pupils who & repeatedly exposed to and
engaged in meaningful problem solving develop a repertoire of preblem
solving strategiesHowever, students normally think that solving word
problems is one of the hardest and most distasteful tasks in mathematics.
St ud e nievenient and lattitude towards mathematics is affected by
mathematics anxiety (Hembree, 19900he di ffi cul ty stud
from the fact that the students have to conceptualize the problem and decide
on the correct mathematical procedure to solve Yet, actually
comprehending the words that represent the problem and correctly

interpreting them to arrive at the actual question is the basic difficulty that



faces most. This becomes even harder for students whose native language is
different from thatn which the word problem is presented. Previous research
studies done on the relationship between language proficiency and
mathematical proficiency had conflicting views; some deemed that each
proficiency is reliant on the other (Holton, Anderson, Thaoraasl Fletcher,

1999, in Albert, 2001) while others decided that each was autonomous

(Chomsky, 1975.
1.2 Statement of the Problem

In a thriving learning community where international schools are
becoming widespread, the issue of the relationship between English
proficiency, as English is used as the language of instruction, and the
student s’ ability to sabreaeimpertancd. pr o
Therefore, the researcher decided to investigate this issue by studying the

effect the former has on the latter.
1.3 Objectives of the Study

The present study aims at:

1 closely examininghe connection between the thgydades t udent s’
level ofproficiency in English and their ability to solve Mathematical

word problems.



1 investigating some of theducationalways to better accommodate
the instructional desigior mathematical problem solvirig meet the

student s needs

1.4 Questions of the Study

To achieve thesgoak, the study attempted to address the following

guestiors.

1 What effectdoesthe pupils'level of proficiency in the English
Languagéhaveon their Mathematical problem solving skills?
1 How can the instructionalesignfor mathematical problem solvirige

altered to mee? the student s’ nee
1.5 Significance of the Study

With the growth of international schools in Jordan being a recent trend,
studies investigating the effemtthe language of instructionéonh e st ud e n
ability to perform in various other subject areas are comparatively low. There

is a gap in the literature that this study aims to diminish.

The findings of this study may help explain some possible reasons that
| i e b e hi n dachievementsin mattiematicaswepdoblem solving.

Thus, if these reasons are better understood, researchers, administrators and



teachers will be more capable of anticipating problems and designing

alternative plans that would help ease the predicameandt h
1.6 Limits of the Study

Results of theesearctare limited to the academic year 26A®1 7within
which the study wasconducted The results are also limited tioe effect of
English language proficiency on mathematical problem solving skills

specifically, and notanyother subject area
1.7 Limitations of the Study

The findings of the study cannot be generalized beyond the samgle whi
was composed of6 third graders at Mashrekternational School. The
results are also limited to the instruments used in the study, which are a test
that was given to the students to assess the effect their proficiency in English
had on their problemsolving skills, and the interviews conductedhwihe

teachersand the academic staff

1.8 Definition of Terms

1 English Language Proficiency: Language proficiency is defined
theoretically byBachman (1990) atanguage ability orability in
language use. Blagojevich, Ruitz and Dy@2004) define language

proficiency as | earners’ communi



concepts necessary for academic success in the content area of social
studies. In this research, language proficiaaoperationallydefined

ast he | enellrdewbped capaty in the four basic English
languageskills: listening, reading, speaking and writing, and the
overall comprehension oEnglish within academic classom

settings.

Problem Solving: Krulik and Rudnick (1980) define problem solving
theoreticallya sthe“means by which an individual uses previously
acquired knowledge, skills, and understanding to satisfy the demands

of an unfamiliar situation. The student must synthesize what he or she
has | earned, and apply i({4)iThe a ne
study s operational definition state
previously gained knowledge to arrive at a correct solution for a
worded problem.

Skills:The term “skills” is defined theoretically in the dictionary as the

ability, coming from one's knowledge, practice, aptitude, etc., to do

something well. Skills is defined operationally as the students’

capability to perform well in the task presented to them.



Chapter Two

Review of Literature

2.0 Introduction

This chaptersurveys the literature available on the relation between
English language proficiency and mathematical problem solving skilis. It
divided into two parts; the first deals with the theoretical literature
concerning the matter at handgluding literatwe dealing with Cognitive
Load Theory, and the relation between mathematics and English proficiency,

while the other deals with the empirical studiesie on similar topics
2.1 Review of Theoretical Literature:

This section is divided into two subsections. The first deals with the
theoretical literature explaining the relation between Cognitive Load Theory
and its impact on learning, while the secondoncernsthe theoretical
literature dealing with the relationphbetween English, as the language of

instruction, andearningmathematics

2.1.1 Review of the Theoretical Literature concerning

Cognitive Load Theory and Cognition



Sweller (1994) points outsome of the factors which ascertain the
difficulty of material that eeds to be learned. He suggdbkt to reduce
difficulty while learning or engaging in intellectual activities, which is
widely believed to happen through schema acquisition and automat
Cognitive Load TheoryCLT) can be used for the structuring of information
by focusing cognitive activity on schema acquisition. It is indicated that CLT
can use instructional design to manipulate learning and problem solving
difficulty. Swellerindicatesthat intrinsic cognitive load is stable for a given
area as it is a fundamental constituent of the subject. Element interactivity
characterizes I ntrinsic cognitive
elements must be done concurrently because theseels interact, and it
is their interaction that is of the utmost importance. Intrinsic cognitive load
will be high if interactions between many elements must be learned, whereas
it is low if elements can be learned consecutively rather than simultapeousl
because they do not interact. Furthermore, it is suggested that extraneous
cognitive load that obstructs learning is caused by high element interactivity.
This condition of high element interactivity can be used to explain why some

material is difficultto learn and to understand.

According to Cooper (1998), learning is described by CLT in reference

with a system for processing information that includes{@aegn memory



and working memory. Information is processed in working memory by

methods of aganization, comparing and contrasting.

Sweller, VanMerrienboer andaas (1998) argue tha¢dause working
memory is limited, humans can only handle two to three pieces of
information simultaneouslylf too much information is presented to the
learner, along with the limitation of working memory, tffectivenesof
learning objectives will be surely lessenkedahy and Sweller (2004) assert
that thislimitation of working memorghould be taken intoonsideration in

the process of dggning instructional materials.

Brunken, Plass and Leutner (2003) descitibed types of cognitive load:
intrinsic, extraneous angermane. Intrinsic cognitive load is inherent in the
subject and determined by itemplexity.For instance, learning a word in
any foreign language is less complex than learningtdmmarof the same
language. This is the result of the syntax requiring an understanding of the
words that make sentences, in addition to the rules of the order of words and
the tenses that should be us@htonenko andNiederhauser, 2010).
Extraneous load, orhé other hand, is known as unneeded information
processing which comes from the instructional design rather than from the
subject itsel{Cierniak, Scheiter an@erjets, 2009)Germane cognitive load
is advantageous. It is relevant to rich schema acaunsitnd automation as

It draws the | earner s attention t

(O
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acquired through exposure and practice, and automation of schemas
decreases cognitive loador example, commonly used skills, like reading,
can be done autaatically, in a routine way and without effort, even though
the connected tasks may be complicated (Burkes, 2@&)mane and
extraneous cognitive load may be altered by the instructional design,

whereas the intrinsic cognitive load remains unchanged.

Authors like Campbell, Adams and Davis (20@9ncludethat the
challenge students facs not merely misunderstanding key words in
mathematical word problems, but drawing upon Cognitiead. Theory
(CLT), they suggesthat students perform less well since they face added
cognitive demands for the duration of problem solving while working in a
language other than their mother tongue. CLT postulates that the amount of
information given to the user, while performing ammex cognitive task,
either equals or exceeds the availability of working memory and this has
great implications on the performance. The probability of mistakes increases
when working memory capacity is exceeded (Ashcraft, Donely, Halas &
Vakali, 1992; K&yuga, Ayres, Chandler & Sweller, 2003). This means that
if students dedicate considerable cognitive resources to text comprehension,
less working memory resources will be left for mathematical problem
solving, including identifying the suitable math ogigon, performing

computations and seeing through to the solution. For the students who learn
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English as a second language, the majority of working memory resources
will be devoted to understanding the problem, so the amount of working

memory dedicated tproblem solving will be significantly reduced.

Cummins (1980) includes cognitive demands together with the formal/
informal distinction in characterizing oral language, which is reemphasized
by Cummins (2000). The Basic Interpersonal Communicatidis $RICS),
obtained and utilized in everyday interactions, and Cognitive Academic
Language Proficiency (CALP), acquired and used in the context of the
classroom are contrasted by his distinction. Cummins differentiates between
Basic interpersonal commuaitive skills (BICS ) which are used by
students to express ideas related to everyday things in situations where the
context provides cues that do not limit understanding on the verbal
interaction alone, to which he refers as a conversational abilitis tb@text
embedded or contextualized, and Cognitive Academic Language
Proficiency (CALP), which is the type of language proficiency required to
read textbooks, to participate in dialogue and debate, and to provide written
responses to tests. Thus, studes who haven’t I MpTr oV e
academic language proficiency (CALP) could face difficulties while

learning academic subject matters.

Other researchers, like Krashen and Biber (1987), Rosenthal (1996), and

Spurlin (1995), also agreeith Cunmins in that CALP facilitates the
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learning process of students within a context that relies on oral explanation
of abstract ideas. According to these researchers, this is often the context in
which science is taught, away from familiar events and whedests have

little or no chance to negotiate the meaning mentioned.

2.1.2 Review of the Theoretical Literature Related to the

Relationship between Language and Mathematical Learning

Pirie (1998) and Driscoll (1983) argue that mathematics symbolism is
the mathematics itself and language serves to interpret the mathematics
symbol. Brown and Setati view language as a medium through which
mathematical ideas are expressed (Brown, 1997tiS@005). Rtman,
(1993, in Ernest, 1994ontends that mathematics is an activity which uses
written inscription and language to create, record and justify its knowledge.
According to Ernesf1994); andLerman(2001) language plays a vital role
in the genesis, acquisition, communication, formulation and justification of

mathematical knowledgeand certainly, knowledge in general.

Barwell, Barton and Seta{R007) aguethat learners, who are studying
in a language other than their mother tondweje to learn mathematical

concepts, as well as the language in which these concepts are rooted.

Douady (1997) asserts that to know mathematics, a double aspect is

required. The first aspect involves the acquisition of certain concepts and
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theorems,at a functional level, that can be used to solve problems and
construe information, as well as being able to make new questions. The
second aspect entails being able to recognize concepts and theorems as
rudiments of a scientifically and socially recogrdsbody of knowledge. It

is also to be able to create definitions, and to state theorems belonging to this

corpus and to prove them.

Clark’s proposed model (1975) puts

| earner ' s conceptuatt hedeves wlptme ot , t
experiences, through discussion and instruction. The model shows the
different roles language plays in mathematics instruction. When different
mathematical concepts are being learnt, different linguistic activities serve
variouspur poses. Substanti al proficienc

second languages is required if they are to cope with the range of linguistic

activities required for learning mathematics.

According to Duran (1989),some of the factors that affeBinglish
| anguage | ear ner s '-bagekarcasinchndeot beeg i n  c
familiar with certain linguistic structures used in quesjorot identifyng
vocabulary expressions, or misinterpngtan item literally Tippeconnic and
Faircloth (2002) cotend the significance of language, as well as cultural

factors in the testing of Ell students.
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2.2 Review of Empirical Literature:

Abediand,or d (2001) investigated how
in mathematical word problems was affected by language. Students were
given parallel items from the National Assessment of Educational Progress

mathematics assessment, along with items that eustemized to decrease

their linguistic complexity. Student

the revised items over their original counterparts. RPapeipencil tests

were administered to 1,174 8th grade students. Students who were English
langua@ learners (ELLs) scored lower on the math test than proficient
speakers of English. Socioeconomic status (SES) also resulted in differences
in math performance but gender did not. Linguistic alteration of test items
showed noteworthy differences in matlerfprmance; scores on the
linguistically modified version were to some extent higher. Some student
groups-predominantly, students in lel@vel and average math classes, as
well as ELLs and low SES studentsenefited more from the linguistic

modificationof items.

Abedi, Courtney and.eon(2003) used NAEP science items to test 1,854
Grade 4 students and 1,594 Grade 8 students from 40 school sites. The
results showed that the linguistic accommodation had no performance effects
for Grade 4 studentblowever, performance differences were seen for Grade

8 . ELL students’ performance was I

n

t

1



15

test version, but did not affect the performance of-Bbh students given

the same adjustment.

Abedi, Courtney, Mirocha, ¢on, and Goldberd005 investigated how
accommodation affects the scores of ELL students in assessments. A sample
of 611 Grade 4 and grade 8 students, of which 317 students were identified
as ELL or limited English Proficient (LEP) and 294 students were either
native English geakers or were proficient in English, undertook a science
test for each grade level. The test, which consisted of multiple choice
qguestions and opeended released NAEP (National Assessment of
Educational Progress) items, was given under four conditimes condition
had no accommodation, another included the provision of English
dictionary, the third included the provision of a bilingual dictionary, and the
fourth included linguistic modification of the test. The results indicated that
some of the accommalations were useful, namely the use of an English

dictionary and more so the linguistic modification of items.

Essien and Seta(i2007) i nvestigated how devel
English language proficiency facilitates or confines the improvement of
mathematical proficiency. English Computer software was used as a method
to improve the English Language proficiency of 45 learners. Theapae
posttests were analyzed using statistical methods so as to compare these

learners with learners from another class of 48. The findings of this study
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were that, first, developing the stu
improving both the bas interpersonal communicative skills and the
cognitive academic language proficiency simultaneously; second,
proficiency in the language of instruction (English) is an important index in

mat hemati cs proficiency, buticiedcgvel op
although important for achievement in mathematics, may not be sufficient to
affect classroom interaction. The

linguistic resources is also of significant importance.

Koeze(2007) examined the effect differentiated instruction on student
achievement and whether there were components of differentiated
instruction that impacted student achievement more than offfersstudy
used surveys and tests along with classroom observation and teacher
interviews. The results suggested that differentiation strategies based on
choice and interesafter administrating a learning style inventdrgd great

effects on student s achi evement anc

Barbu andBeal (2010) investigated the impact of linguistic complexity
on solving mathematical word problems using an experimental design. The
sample consisted of 41 middle school English learners from three middle
schools in Tucson, Arizona. The study materiattuded booklets including
eight mathematical word problems ranging in difficulty from eamth,

easyEnglish to haremath hareEnglish problems. Results were aligned with
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predictions from Cognitive Load Theory: Performance in problems written
in simple laaguage was higher than performance of the same problems
written in more complex language. The poorest performance was recognized
for problems that were both mathematically and linguistically complex. The
findings were consistent with the suggestions thatadditional cognitive
demands associated with text comprehension resulted in lower performance.
Furthermore, items that were linguistically challenging had a considerable

i nfluence on students’ perceptions c

Eduardo and Sa?013)conducted a study which analyzed quantitative
data collected from the first (2002) and second (2004) waves of the
Educational Longitudinal Study. The study aimed at examining the
relationship between Latina/ o secondary schoad gint s’ achieve
12th grade mathematics, and their level of English language proficiency and
mathematics coursiaking measuredzindings from the study establish a
strong relationship between Ltleeti nal
implementationo f support to develop the st

mathematics and English.

Rambley, Ahmad, Maji@éndJaamar(2013) investigated the relationship
between English proficiency and mathematics achievement. The researchers
used a sample of 118 students from Faculty of Science & Techn@®adgy

was obtained from the assessment afcourse taught at Universiti
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Kebangaan MalaysiaThe test includedour subjective questions given
with different difficulty levels. The results of the study indicated that
achieving excellent results in mathematics requires good mastering of
English.Thestudents with low English profiarey obtained lower grades in

their course.

Gé nand QGilézer( 201 3) i nvestigated how st
reading comprehension overall performance was affected by the cognitive
load effects of instructional formats and text presentation kinlas.tdols
implemented in the study comprised of a sg@itention format, where the
guestions were presented at the end of the reading extract, and an integrated
format where the reading text and paragraphs were integiidiedsample
was tested by dividop them into four groups; Online ReadiBglit
Attention Format; Online ReadirAgtegrated Format; Papbased Reading
Split Attention Format; and Papbased Reading Integrated Format. The
results showed that in L2 comprehension, there was a statistically
considerable difference between tlespondentsvho read the online text

and those who read the pajrarsedassage

Kagasi( 201 4) l nvestigated how childr
learning of number recognition was affected through using manipulative
learning resources. The results were obtained after administratitgspse

and postests for the children in the partieiting schools, and through
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guestionnaires for teacherBhe sample consisted of 792 children and 60
teachers from 30 preschoolshe results showed that
towards the use of manipulatsraffected the frequency of their use during

class time. The study’'s results al so
instructional resources assisted the students in learning number recognition,

and they performed well while using manipulative resources.

Cekisq Tshotsho andVasha (20195 studed the impact of English

| anguage proficiency on | earners a
Economic and Management Science and Natural Science. The end of year
results were the criteria used to me
mentionedsubjects. A purposeful sample of 215 Grade 8 learners was used
in this study. The results indicated that there was no connection between

| earners Engl i sh proficiency and
Mathematics and EMS. The study revealed one, not vignyifisant,
relationship which was between the English language proficiency and

| earner s’ academic performance in N
there was no association between the existing structures of the English

language subject presented ai@ language proficiency necessary for

academic success in Mathematics and EMS.

Buba andUmar (2015) e x p |l or ed h o w profidieecy it uder

mathematics and English affects their academic performance in financial
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accountingThe study’s participants were
drawn from 6 universities in northern states of Nigeria. The researchers used
an achievement test using contents of lectures and problems taken from
Financial Accounting text book$he resultshowed that gender differences

affected the student s

there was a positive association between proficiency in mathematics and

Y

academic ach

English and in the students’ academi

Luchini, FerreiroandColalillo (2016 explored the degree to which the
redundancy effect influences the L2 reading comprehension skills of 24
Hispanophone English learners in their first year of high school at a private
school in Mar del Plata, Arganf, using Cognitive Load Theory as a
theoretical framework. The sample was divided into two groups: A and B.
Each group completed the same reading comprehension task independently
while using a different style of presentation. Group A was exposed to one
mode of instruction: reading alone, while group B was exposed to a twofold
format that integrated reading and listening concurrently. The same amount
of time was allotted to both groups to work on task. Results indicated that
group A (nonredundant group) tperformed group B (redundant group) in

the task set.

Kontas (2016) examined the effect of using manipulatives on secondary

school student s

academic achi evem
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mathematics. A sample of 48 seventh grade students watkedliinto a
control group and an experiment group. The tools included a mathematics
achievement test and an attitude scale for mathematics to collect data.
Results of the study indicated that the academic achievement scores of
experiment and control groupsfered significantly in favour of podests

in the two groupsUsing manipulativeshcreased the achievement scores of
the experiment group considerablye scores of attitude were much higher

for the participants assigned to the experiment group.

Bi kM&r, i ¢ Pikula@01@) examined the effects of probkaased
learning through differentiating the content in the processing of Analytical
geometry. A sample of 165 secondary school students were chosen. The
results suggested that using atmoelical approach based on differentiation
of content resulted in better student performance in geometry. Average and
below average students benefited most from differentiating the content in the

problembased learning of geometry.

2.3 Conclusion

The reviewed literature showedhat there is a relation between
mathematics and Englishs language is an integral part of communicating
knowledge in an academic setting. Most of the studies indicated that there

was a close and a noticeable relationship betwmathematical problem
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solving and English when used as the language of instrugti@researcher
made great use of the reviewed studies to develop the methodology used in
conducting the studyl’he current study offers a chance to shed light on the
relationship between English and mathematics in a new setting, namely
Jordan. It also concerns young primatydentsvho have been chosen as

the sample, which makes it possible to collect mata ttat would help
revealthe relationship between English and mathematical problem solving

for students of a young age.

Chapter Three

Methodology

3.0 Introduction

The following chapter deals with the methodological approach used in
the study. It showshow the datawas gatheredt hr ou g h t he

instruments, and explains how each instrument is constructed.

3.1 Method of the Study
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The methdodogical approach adopt for the current study is
guantitative ad qualitative one. The tegtrovided the quantitative data
which tackled the first question of the study, whild¢ interviewsoffered
additional information thatexpaned the understanding regarding the
reasondehind theresultsf r om t he t e ac.Alernnterviewser s p
also shed lighon the accommodations that must be undertook to alter the
instructional design so as to maxi mi

mathematical word problems.
3.2 Population and Sample of the Study

The population of this study consists of all third grade students currently
enrolled inMashrek International Schowl Amman Jordan A sample of 76
third-grade students from Mashrek International School was selected
purposively to achieve the aim of thieidy. The sample consisted of 44 male
students, and 32 female students, aged betwékpedrs old. The sample
was di vided I nto three groups on t
proficiency in the English language. The advanced group consisted of thirty
participants, the intermediate group consisted of twenty seaicipants,

while the basigroup included 19 participants.

The demographic data of the participants included their gender and

nationality. 66 of the participants are Jordanian stigjevhile the rest have
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the following nationalities: two are Palestinian, one is Lebanese, two are
American, one is Chinese, one is French, One is Albanian, one is Indian, and
one is Spanish. All of the students have been learning in English as the

languag@ of instruction since they first entered the school.
3.3 Instruments of the Study

This study utilizesqualitative and quantitative methoas assembling
and analyzing the requirethta.A test and opeended interviewsre both

used in drawinghe conclusions of the research.
3.3.1 The Mathematical Problem Solving Test

The first instrument used was a test designed to unveil the relationship

between English proficiency and mathematical worded probldmh was
implemented to collect the data required to answefitstequestion of the
researchThe testcomprisel of 8 mathematical word problems printed
booKets. The word problemsicluded two easymatheasyEnglish, two
easymath-hardEnglish, two hardnatheasy English, and two hardath
had-English problems. The testas adopted and adapted from the study
conducted by Barbu and Be@010). Addition word probbems, through
single stepswereused as the easy math problems, whereadiffimilt math

problemsinvolved single ormulti-digit multiplication and division Each
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word problemwasdesigned to be presedta two versions, one thaisedl
eay-English, and one which wasesented in harEnglish. A semirandanm

order of the woreproblems wasisedto ensure that the ea&nglish and
hardEnglish vereons of the same word problem didt follow each other
immediately. The copilexty of the word problems washanged by altering

the vocabulary and grammatical structures used. To assess the ditiiculty
the word probleman online readability assessment tows used. This
software calculates the text’'s diff
frequency and grammatical complexithe test questions were based on the
common core standards, and similar
everyday mathematics cla3$eitems were revised and changed to create

harder versions to make the problem solving test applicable and putpose

The students were divided into three groups based on their level of
proficiency I n Engl i sh, whi ch was
performance in the end of the first term summative assessnidetshree
groups consisted of students who were classified as having advanced,
intermediate or basic levabf proficiency. The same test was administrated
to the three groups, in order for the tesstbow whethet he st udent s’
of proficiency in he Engl i sh | anguage actuall

performance in the mathematical problem solving test or not.

3.3.2 The Interviews
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The second instrument wasiformal, operended interviews the
researcherconduced interviews with teachers and administratos
hi ghlight the reasons whi chntlhetest behi
The interviews also revealed how the instructional design, from the
i nterviewees'’ per spect iaccemmodata the b e

student s needs.

3.4 Validity and reliability of the instruments

3.4.1 Validity of the Test

After preparing the test, it wagven to a panel of fowsxperts to find out
whether the word problems examine what they are suppose@maine or
not, to assure the validity of the teSihree of the experts were professors
teaching English, and the fourth expert was an expert in the mathematics
field. They were asked to comment on the test, and to propose any

modifications that would bttr serve the aims of the research.

The test was commended on its suitability to measure the relationship
bet ween the students’ | evel of prof |

st udent s’ performance i n sol.Aifewg t he
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recommendations and modifications were suggestacthpoove the test.
These recommendations, including making the €asylish versions of the
word problems easier, were taken into consideration, and the test was

modified accordingly.
3.4.2 Reliability of the Test

The test’s reliabilityretes e est abl i

mathematical word problerngest wasadministrated toone of the four
gradethree sectionsat Mashrekinternational $hool Depending on the
amount of timeusedto complete the questions, the approximate time it
would take the respondents to answer the tea$ determined.The

participants were given 45 minutesfinish the test.
3.5 Data Analysis

The following procedures were followed to analyze the test:

1. Aft er admi ni strating the test, t he
responses and recorded the correct and wrong answers. On each problem,
the students were given a score of 0 or 1 indicating whether the correct
answer was achieved or not. Each student ¢eteg eight problems, two

each for easynatheasyEnglish, easymathhardEnglish, hardmath-easy
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English, and hardnathhardEnglish. Scores and ratings were averaged

across the two problems in each of these four categories for each student.

2. For eacltategory, the researcher calculated the mean and the standard
devidion to better explain the resultBhen the frequency and percentages
of correct answers were recorded to ease the process of comparison across

the different levels.

3.6 Procedures

Thefollowing procedures werllowed while carrying out the study:

1. Collecting theoretical and empirical studithat are related to the topic
2. Determining the objectives and questions of the stuithiat are related to
the topic

3. Administrating thegproblem solving test

4. Checking the validity of the test by submitting it to a paneh@ddemic

experts

5. Checking the reliability of the tely means of testetest

6. Conducting the interviews

\l

. Analyzing the data
8. Drawingout the results and conclusions

9. Proposing the recomendations for further research
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10. Recording the rerences according to APA style

11. Addingthe appendices

Chapter Four

Results of the Study

4.0 Introduction

This chapter pr&ents the results of the studith regards to its
guestions. Quantitative data was col
question; to uncover the relationship between English, as the language of
instruction, and ma#matical problem solving skills, while qualitative data
was gathered to explaintheresult of t he test from the

perspective, and to answer the second question of the research.
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4.1 Results of the Test

To answer the first question of the research, the results obtained were
analyzed by calculating the mean and the standarndta®vof the four
main categoriegeasymatheasyEnglish, hardmatheasyEnglish, easy
mathhardEnglish, and harthath-hardEnglish)in an attempt to find
whet her a relationship betagléthair t he ¢

ability to solve matbmatical word problemactually existed or not.

Table (1) below showghe mean which is recorded with the standard
deviation written next to it between parentheses. The frequency of the
correct answers for both questions within the same category was also
recorded, in addition to the percentage of the correct answers tdimeake

comparisons between the advanced, intermediate and basic groups easier.

Each word problem is discussed separafelf e st udent s’ p el
as shown in the table, evidently shc
the easyEnglish easymath problemsand poorest for the haihglish

hardmath problems.

Table (1): Means, Standard Deviations, Frequencies and

Percentages for the Problem Solving Test

Advanced Intermediate Basic
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Difficulty | Difficulty Mean fr. | % Mean fr. | % Mean fr. | %
of English | of Math (Standard (Standard (Standard
Text Problem Deviation) Deviation) Deviatio
n)
Easy Easy Math | 0.93(0.17) |56 |93.3 |0.75(0.34) 41 | 75.9 | 0.42 16 | 42.1
English % % (0.44) %
Hard Math | 0.83 (0.27) 52 [ 86.7 | 0.74(0.34) 41 | 759 | 0.42 16 | 42.1
% % (0.37) %
Hard Easy Math | 0.83 (0.27) 50 [ 83.3 | 0.70(0.36), 38 | 70.4 | 0.29 11 | 28.9
English % % (0.40)
HardMath | 0.83 (0.27) 49 | 81.7 | 0.65(0.36)] 35 | 64.8 | 0.29 11 | 28.9
% % (0.37) %

A) Easy-Math- Easy- English Question (1) and (2)

1) You can see a toucan in the rain forest with its lauprful beak. A

toucan’s beak is wuswually 6 inches

| onger than its beak. How Il ong i s

2) Very big bamboo plants grow in the thick rain forestsery big bamboo
plant can grow up to 9 inches every day. If one bamboo tree is 35 inches

long, how long will itbe after one day?

Using the online readability software, question 1 was rated as having an
average grade level of about 5. This questvas both easy in terms of the

language used to show the story problem, and the mathematical operation
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the actual computation requirgduestion 2 was rated as an average grade 4
text. This question was also easy in terms of the mathematical operation it

required, as well as the language used.

As shown in table (1), the students included in the advanced group, based
on their advanced level of proficiency, performed best in this categoey.
performance mean in this category was30a8th a standat deviation of
0.17.The students included in the intermediate group also performed best in

the questions solved within this categofyh e st udent s ans we
mean of 0.75and a standard deviation o88. Table (1) also shows that the
basicgr oup’ s performance in the same ¢
ot her categories. The sasiegh@meceived per f
a mean of 0.42 and a standard deviation of 0f4é.low standard deviation

within the three groups shows thaktthumbers are close to the average,

which il lustrates the consistency a

within the same group.

I n terms of the frequency and per
answers, the advanced group obtained 56 caaresters for the easyath
easyEnglish category, which shows an excellent percentage of 93.3%. In
comparison, the intermediate group got 41 correct answers, which equals
75.9 %.The basic group received the lowest percentage, 42.1%, with only

16 correctanswers.
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The three groups performance var
category. The advanced group dmdarkedly better compared to the

intermediate and basic groups.

B) Hard-Math- Easy- English Question (3) and (4)

3) Cashews, Brazil nutend peanuts originally grew in rain forests. Anne
made a trail mix with 9 cups of each. How many cups of cashews, Brazil

nuts, and peanuts did she use to make the mix?

4) Chocolate comes from the rain forest cocoa plant, but today most of the
cocoa is grow by farmers. One ounce of milk chocolate has 9 grams of fat.

How many ounces of milk have 18 grams of fat?

Both questions 3 and 4 were given an average grade level of about grade
five. These questions were included in the easy English category because
the texts were simple in terms of words and linguistic structures, and they
were also included in the hard math category because they required higher

level computational skillancluding multiplication and division.

The tablallustrates that the performance of the advanced, intermediate
and basic group differs considerably, again, for this catedbey advanced
group performed well in this category with a me4i®.83and a standard

deviation of 027. The intermediate groups par ti ci pants scor
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0.74 and a standard deviation 034).while the respondents in the basic

group scored a mean of 0.42 and a standard deviation7of 0.3

The advanced group was in the lead again with the percentage showing
the correcinswers, the respondents had 52 correct answers which ahows
percentage d86.7 %. The intermediate group answered 41 correct
guestions, and they received a percentage of 75.3H&.basic group

scored 16 correct answers, with a percentage of 42.1%.

It is noticeable, again, that the frequencies and percentages of correct
answers show a descending order from advanced to basic grbeps.
percentag®f correct answers is reduced considerably moving from the

advanced group, through the intermediate, to the basic group.

C) Easy-Math- Hard- English Question (5) and (6)

You can recognize a toucan in the rain forest by its stretched;colidtired

beak. A toucan’'s beak is frequent|l\
typically 12 inches | onger than its

body?
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Enormous bamboo plants sprout in the densely crammed rain forests. A
giant bamboo plant increasg@snches in length a day. How long will a 35

inches long bamboo tree be one day later?

These questions are the revised items of questions 1 and 2. Question 5
was rated as an average grade six questibile question 6 received an
average grade 7 reability result Some vocabulary items were altered and

replaced by more challengjrwords to create the desiredmplexity effect.

As shownintable (1) t he advanced group’s patl
betterin this category when compared with the other grows, a

noticeable difference in the mean scored across the three different groups.

The advanced group scored a mean of @3 a low standard
deviation of 0.27The intermediate group was newth regards to the
accuracy of performance. The group’ s
standard deviation was 0.3Bhe basic group got a lower meaarithe
two previous groups, which equalled 0.29 and the standard deviation

measured was 0.40.

The adwanced group had 50 correct answers in this category, with a
high percentage of 83.3%. The intermediate group came next in terms of

the percentage it received, which was 70.4% corresponding to the 38
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correct answers. The fr etgnsverswas of

11, which was translated into a percentage of 28.9%

This category makes it even more obvious that the percentages become

significantly | ess with each group’

D) Hard -Math- Hard- English Question (7) and (8)

Chocolate igproduced by the rain forest cocoa plant, but today the majority
of the cocoa is cultivated by farmers. One ounce of milk chocolate contains

9 grams of fat. How many ounces of milk hold 18 grams of fat?

Cashews, Brazil nuts, and peanuts initially grewain forests. Anne made
a trail blend with 9 cups of each. How many cups of the various kinds of nuts

were used in total?

Questions 7 and 8 are the maa items of questions 3 add The
complexity of the word problems was modified by adjusting the vocabulary
items and the grammatical structure of the questiQuestion 7 was rated
as an average grade 7, while question 8 received a readability result of about

grade 6.

The advancedroup achieved a mean of 0.83, and a standard deviation

of 0.27. The intermediate group got its lowest mean in this category, which

I,.

C

~
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measured 0.65 with a standard deviation of O3&*cbasi ¢ gr oup’ s

was measured as 0.29 with a 0.37 standard deviation.

Forty ninecorrect answergere attained by the advanced growgh a
percentage of 81.7%. This percentage is still considered a high one,
especially when compared with the intermediate group, which got a 64.8%
withitsp ar t i &5 cpreect assers, and the basic group, which obtained

a percentage of 28.9% with itse s p o nlil amett ariswers.

The percentages calculated for the hamath-hardEnglish category
show the lowest percentages in comparison with the other categories This i

an indicator that the students f ace
these question¥et, the advanced group got a high percentage compared to

the other two groups.

4.2. Results of the Interview Questions

To comment on the results of the mathematical problem solving test and to
answer the second question of the study, interviews were conducted with
the student s’ home room teacher s, T

and the head of primary school at Mesk International School.

1. Comment on the test’'s results.
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2. How can the instructional design for mathematical problem solving be

Hl r

altered to meet the student s needs?

The first home room teachevls. Zeina Jabricommented on the
different goups varying performance in the test by saying that the
advanced students did an excellent job in the test simply because they
understood the context within which the problem was presented easily and
effortlessly this facilitated the process of using Hezurate mathematical
operation to find the answe8he also saithat theparticipants assigned to
the intermediate group had trouble comprehending some questions and so
performed less wellThe basic group, she added, is made up of struggling
readers who lack English proficiency and who were unsuccessful in the
comprehension step, which resulted in a poor performance compared to the

two other groups.

To answer the second question of the stiuly, Jabriasserted that the
instructional design may be altered by-prgosing students to a diagnostic
test to assess their fluency level; therefore, educators can adopt the
philosophy of differentiatiomo enable students of all levels to solve the

mathematical problems.

The second homeroom teachiEls. Heba Bishoutiasserted that the

above level studenf{advanced groymexcelled in answering all the
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guestions since they have excellent Englisiglege skills andutstanding
understanding of the mathematical conceptslevel students

(intermediate groupganswered some of the questions because some of them
faced difficultyin understanding the word problems, especially the harder
versionsofthevor d probl ems, and so weren’t
guestions correctlyThe belowlevel students (basic group) were the least
successful in answering the questions due to their weakness in the English
language, which resulted in not understanding the enaditical word

problems.

Ms. Bishoutiproposed that the teachers, or the program as a whole,
may consider changing the instructional design by using simpler language
when taking the basic group into consideration during planning for the
lessons. Shalso suggested that the questions need to be related to areas of
study familiar to the students, hence, the questions must focus on
mathematical concepts through simple, familiar language, rather than
overwhelm the students with new vocabulary words treatidficult and
not age/ level appropriate. This will enable the students to dedicate their
effort to solving mathematical problems, and not devote considerable
energy to translating the word problem into mathematical symbols and

operations.
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In her answer to the first question, the program coordinisisr
Reema Kasem, commented that mathematical learning depends on
symbols, but requires conceptual understanding of both language and
mathematics. She also mentioned that students sometimesodbarking
in their mother language to translate the mathematical word problems if
their proficiency level in the language of instruction is ltmthis case,
translation acts as an agent to maintejiconcentration in the learning
process which factiates solving word problemShe reasoned that the
test’s results show a clear and r eas

between math and the language of instruction.

Ms. Kasem stressed the importance of using differentiation to alter the
instructional design. She suggested that the content, process, product and
the learning environment must undergo some kind of differentiation to

ensure gaining the best results.

The head of primary schqdlls. Reem Dajanstated that the test
results aresaying that the English Language level of proficiency and
mathematical problem solving skills are directly proportional. She affirmed
that this is true since math is mediated through language, and that writing
and mathematics are both brain to88idens need to analyze and

understand the mathematical language to be able to solve the mathematical
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problem. Students will not be able to solve a problem without

understanding the inputs and what is required.

Ms. Dajanirecommended that teachers and atiooalist have to bear
i n mind that students can’t | earn hc
limiting them to vocabulary items to mediate mathematics solely.
Therefore, in order for the teacher s
the instructional design h&s be altered through using manipulagsead
to describe the attributes of mathematical understanding by usirggetial
languageand terms. Teachers, then, have to alter the oral language to
mathematical terminology. Through guiding questions, teacmphasize
on the precise mathematical language. Once the language is understood by
the students, this will allow the students to acquire concepts and definitions
that will aid them in the solving phase. This will facilitate the symbolic
translation of langage to mathematical equations, as the task will become
relatively easy. She reckoned that to achieve this, time is needed, but later
on, when students are asked to solve a mathematical problem, they will

have no or little difficulty in understanding themkbedded relationships,

numbers and operational procedures necessary to arrive at a correct answer.
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Chapter Five

Discussion and Recommendations

5.0 Introduction

This study aims at i nvestilaggadge ng t
level of proficiency has on their mathematical problem solving skills, and
the accommodations that could be done to the instructional design to meet

the needs of the studentdis chapter presents a summary and discussion of
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the results of the tavquestions. It also interpretse results in the light of
the reviewed literaturéddditionally, it offers recommendations for further

research.

5.1 Discussion of the First Question’s Results

What effect does the pupils' level of proficiency in the EsiglLanguage

have on their Mathematical problem solving skills?

The patrticipants generally performed best when they solved the easy
text version of the math problemvhich involved the simple arithmetic
operations. The quantitative dataclearlysuggt s t hat t he st u
proficiency had a great effect on t
mathematical problems. The advanced group performed generally better
than the other two groups in the questions presented in the four different
categories. The table and results clearly show that the three groups
performance descends in quality and accuracy from advanced to basic groups

for all the categories.

The major problematic areas faced
guestions included identifying the correct mathematical operation and
carrying out the correct computati o

ability to recognize which mathematicoperation they should use while
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solving the word problems was negatively affected by the increasing

complexity of the word problems.

The advanced group remained in the lead in the different categories with
a very high mearin the EasyEnglisheasymath word problem, the students
obtained a very high mean of 0.88h a correspondingercentage of 93.3
% of correct answers. n compari son, t hmeanivas er me
0.75, while the basigroup received a mean of 0.4the different groups
got a higher mean in this category compared to the remaining ones, which
clearly shows that the simplicity of the text, in addition to thktive
easinesf the mathematical operation required, led to this redule
cognitive resources were almost fullgdicated to the problem solving, and
there was no extra cognitive demands to lessen the concentration of the

students.

The remaining categories witnessed a constant performance by the
participants of the advanced group, which sustained a high meag83f
through the easfnglishhardmath, hareEnglisheasymath, and hard
Englishhardmath word problemdn comparison, the performance of the
i ntermediate and basic groups’ part
remaining problemsThe complexity 6 the text or the mathematical
operation required presented the participants with added cognitive demands

that were the reason behind their performaridee intermediate group
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performed generally well with their means of 0.74, 0.70 and 0.65
respectively fo the three respective categori8sce the participants of the
intermediate group have a generally good level of proficiency in the English
language, the means scored are largely acceptdblee b asi c gr
participants, however, received mean®eaf2, 0.29 and 0.29 for the three
remaining categoriesespectivelyThe results of the basic group evidently

show that the harder the word problem became, especially the more complex
the text was, the less well the performance Wwase. s t of t he st
problems resulted from their inability to fully comprehend the context of the
problem, due to the complexity of the vocabulary items, which prevented the

students from translating the words into the correct mathematical operation.

The performance dhe students in the hard English categories was lower
since the students were presented with extraneous cognitive load that created
additional demands on the working memory resources. Since the working
memory can only dealith a limitedamount of informaon, the amount of
information presented to the users exceedsel availbility of working
memory, and sohe frequencyof mistakes increasedhis wa due to the
complicatednessf words that diverted thudents at t ent i on fr o

task; solving he wordproblem mathematically.

Results of the test are consistent with Abedi, Courtney, Mirocha, Leon

and Goldberg (1999) whose modification of the test items linguistjcaky
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equivalent of the easy versions of the word problamthe current test

proved to be beneficial and greatly affected the results.

Results of the test are also consistent with Abedi and Lord (2001) who
i nvestigated how the student s’ t est
problems was affected by larage. The results of their study showed a
remarkable difference in math performance where scores on the
linguistically modified version were to sondegreehigher, mainly for the

| ow group’s participants.

Findings of the study partially agree with AlheCourtney and Leon
(2003) whose linguistic accommodation for science items had no effect on
the performance of grade 4 students, but affected the performance of grade

8 students.

The test’s results agree with the
(2007) who asserted that proficiency in the languagenstfuction is an
important indication tomathematical proficiencyThis is unmistakably
shown through the performance of the advanced, intermediate and basic
groups whose performance depended lgrgel their proficiency in the

language.

The test’'s resul ts ar e i n tot al a

whose instrument of research was adopted dagtad for the current study.
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The findings of both studies are consistent with the suggestianthe extra
cognitive demandsresulting from the need to comprehend the complex

context, led to a lower performance.

The findings of the study are consistent with findings of Mosqueda
and Maldonado (2013) who found that there was a stretagianship
bet ween Latina/o’s mathematics achi e

to I mprove the students proficiency

The st udy’ isconsisteswth Cekiso,alshetsho and Masha
(2015) who concluded that there was no relation between tls t ud e nt ¢
proficiency in Englib and their performance in &dthematics and EM&s
the current study showed a strong r e

proficiency in English and their mathematical problem solving skills.
5.2 Discussion of the Second Question’s Results

How can the instructional design for mathematical problem solving be

ateed t o meet the student s’ needs?

According to t he experts Vi ewpoi
mathematical problem solving may be altered through a variety of ways. The

first is through adopting the philosophy of differentiati@fferentiation

provides different students with difent paths to learnindt assures that

students with different learning styles, and different abilities absorb
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information regardless of their differencésallows all students to achieve
the required objectives, but each at his/her own paadiagnosic test is
required before differentiation is implemented. A diagnostic test would
reveal the levels of the students and allow differentiation to be carried out

accurately.

In order for differentiation to be implemented successfully, tasks and
assesments should be differentiatddathematical word problenmmay be
chosen to suit therior knowledge of students, making the language
purposefully simpler for the challenged students, while inserting new
vocabulary items in other word problems to chalketige more capabtmes
It may also involve differentiating the content that allows the information to
be absorbed by the students. The delivering of information, whioss

placet hr ough the teacher’s |l esson pl an,
to different media, including videos, readings, lectures, and audidbis

case, differentiation is carried out in whole groups by allowing the students

to experience the different media through which they can learn.
Differentiating the assessments carcheaied out in the same mann&he
complexity of words in the word problems may be chosen to suit the different
levels of students, so they can focus on the reguirathematical operation

rather than dedicate considerable energy to compreherwbribext of the

word problem.
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The exped ‘advice is consistent with findings #foeze (2007). The
study’ s resul ts i ndi cated that gr o
learning styles, and implementing differentiation based on choice and

interesth f ected the student s’ achi evemen

Using differentiation to alter the instructional design to meet the

student s needs for mat hemati cal pr
Bi kM&r, i ¢ iPkulag201d). The results of using differeation of

content led to better student performance in geometry.

Teachers can also manipulate the instructional design by choosing
stories, for the word problems, that are familiar to the stud&Wisen
integrating mathematics with other subject arda®ugh choosing a context
that somds familiar to the students, and that basn previously acquired,
this will allow learning to happen through building schemas gradually and
not concurrentlyOnce the students feel confident about the information
they " r e d e a theynvdl foeus brhthe task at hand, which is
mathematics, and ignore the unnecessary information that may result

because of the difficult words that make up the word problems.

Another important way to alter the instructional dasigay include
usingamanipulative an object that can be used by the user to perceive some

mathematial knowledge by manipulating.ito overcome the challenge of
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facing too many cognitive demands at the same time, using manipsilative
can ease the procasgallowing the students to imagine what the vocabulary
words stand forThis would also enable the students to feel concrete things,
instead of only dealing with abstract numbers and ideas, which will create a
comfort zone for the gtlents and allow them to carry out their thinking in a

visible manner.

This is in agreement with findings #&fagasi(2014) who investigated
how usi ng mani pul ati ve | earni ng
performance in number recognitionfThe resuls showed that the
manipulatives aided the students in learning number recognition, and their

performance was positively affected.

Using manipulatives to accommodate the instructional design for
mathematical problem solving is also consistent witidifigs of Kontas
(2016). Secondary school students seemed to have an increased achievement

score after using the manipulatives.

Teachers may also benefit a great deal from translating thesedfal
languaganto mathematical terminology that mustlbarnt and used by the
students. This task may happen through guiding questions that will
eventually make the studentsiderstandhe correct termsconcepts and

definitions that must be used through mathematical learni@nce the

r
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students are capable aeinderstanding the mathematical language, the
process of translating language into mathematics will become fairly easy.
Students will gain a repertoire of mathematical concepts, terms and
keywords that will aid them in the process of problem solving alogval
them to use the information provided in wordstdve mathematical word

problems.

Allowing the students to work in pairs and in small groups through the
structure of the instructional design of the lesson would enable the students
to collaborateto solve word problems through the lesson, which would
prepare them to work individually during assessmeBysorganizing the
seating arrangemerof students in mixed abilitygroups, the advanced
students would explain the questions and the contexis iatermediate and
basic levelled students, and aid them to solve problems through modelling
how the process can be carried out. This would eventuallytihesdudents
to acquire new words, and deepen their understanding of the concepts and
keywords foud in mathematical problems, thus, they will be trained to solve

problems on their own later on.

5.3 Conclusions

Results obtained from the test indicated that the level of English

proficiency directly affected the



52

students who were classified in the advanced group obtained higher results
compared to the intermediate and basic levelled studdmsnore complex
the word problems became, the more difficulties the students, especially in

the intermediate and basiwé#ds, faced.

In the easymatheasyEnglish word problems, the advanced group
received a mean of 0.93, which was the highest compared to the intermediate
and basic groups with their means of 0.75 and 0.42 respectively. The same

results, intermsofth st udent s achievement, W €
remaining categories. In the harththreasyEnglish category, the advanced

group, once again, got the highest mean of 0.83, while the means for the
intermediate group was 0.74 and for the basic groupOwisin that order

In the remaining categories, the advanced group maintained its mean scores
regardless of the complexity of the word problems, with a mean of 0.83 for

the easymath and the harthath versions. In comparison, the intermediate

and basigroups got a mean of 0.70 and 0.29 respectively for theraay

version, and.65 and 0.29 for the hardath version of the harder text.

Results of the interviews with academic experts and educationalists
elucidated that the instructional design may be altered to accommodate for
t he I ndi vi dual student s’ needs t h
differentiation, whether in tasks, content, assessments, choosing word

problems that tackle situations that the students have already learned about
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or encountered, using manipulatives to ease the translation of abstract ideas
into concrete, or visual, representations, in addition to using orgl sel
language and translating it into mathematical terminology to allow students
to acquire the needed definitions and theorems that would enable them to

translate théanguage into mathematical symbols aggiations.

5.4 Recommendations

Il n | ight of the study’'s findings,

recommendations:

1- Teachers, academic leadership staff, and educationalists must be
familiar wi t h t he relationship
proficiency in the language of struction and their mathematical
achievement.

2- Teachers and educationalists have to acquire sufficient knowledge to
be able to alter the instructiona
needs so they can achieve the required objecties complexityof
mathematical word problems must be modified depending on the

students’ | evel of proficiency.
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Differentiating the content, tasks, or assessments for students grouped
according to learning styles or abilities is required to ensure the
success of all studés.

PeefTeaching is an advantageous method that allows students to

benef it from each other’s expert
knowledge that would help train the lower levelled students to solve
mathematical word problems.

Using manipulative resaoces is capable of lifting the understanding

of students’ to a higher | evel, s
objects to manipulate through mathematical learning.

In order for schema acquisition to be dauecessfully, information
must ke given to the user step by step rather than simultanedinssy.
means that new vocabulary items must be introduced to the user prior

to contextualizing them in a word problem, to allow the students to

devotetheir cognitive resources to one task rathanttwo.
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Appendices
Appendix (A)
The Mathematical Problem Solving Test

1.You can see a toucan in the rain forest with its laotprful beak. A
toucan’s beak is wusually 6 inches | c
i nches | onger than its beak. How | or

2. Very big bamboo plants grow in the thick rain forests. A very big
bamboo plant can grow up to 9 inches every day. If one bamboo tree is 35
inches long, how long wiit beafter one day?

3. Cashews, Brazil nuts, and peanuts originally grew in rain forests. Anne
made a trail mix wth 9 cups of each. How many cups of cashews, Brazil
nuts, and peanuts did she use to make the mix?

4. Chocolate @mes from the rain forest cocoa plant, but today most of the
cocoa is grown by farmers. One ounce of milk chocolate has 9 grams of fat.
How many ounces of milk have 18 grams of fat?
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5. Chocolate is produced by the rain forest cocoa plant, but today the
majority of the cocoa is cultivated by farmers. One ounce of milk
chocolate contains 9 grams of fat. How many ouwnéesilk hold 18 grams
of fat?

6. You can recognize a toucan in the rain forest by its stretched; multi
colouredba k. A toucan’s beak is frequent
body is typically 12 inches longer than its beak. What is the total length of

a toucan’s body?

7. Enormous bamboo plants sprout in the densely crammed rain forests. A
giant bamboo plant increases 9 inches in length a day. How long will a 35
inches long bamboo tree be one day later?

8. Cashews, Brazil nuts, and peanuts initially grew in rain forests. Anne
made a trail blend with 9 cups of eatlaw many cups of the various
kinds of nuts were used in total?
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Appendix (B)
The Interview Questions
DearMadam
| am Reem Hisham Abuqutaisain M.A student enroltein the Middle

East University. | am currentlyorking on my thesis titled The Effect of
English Language Level of Proficienop Mathematical Problem Solving

Skills ForThird-Graders at an International School in Ammian

Based on your experience and knowledge in fielels of Education,
Teaching English and Mathematidswvould like you toask you to kindly
answer the below questions which target the relation betweglsEmand
mathematics

Your time, help, effort and cooperation in answerinipe following
guestions are highly appreciated.

Reem Hisham Abuqutaish
Middle East University
JordanrAmman
Reem.abuqutaish@mashrek.edu.jo
0796246401
Pleaseadd the personal information
1. NamMe
2. Speciali zati on . i,
3. Pl ace of the work..oooeiiiiiiiiiiiinin,
4

. Work experi ence iiiiiiiiiiiiinnann,
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Please answer the followings questions:-

1. Kindly comment on the test’s results.

2. How can the instructional design be altered to meet the needs of

the students?
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Interviewed experts
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Name Work Experience Place of work Years of
Experience
Ms. Heba Bishouti English Homeroom Mashrek 4 years
Teacher International
School
Ms. Reem Dajani Head ofPrimary Mashrek 3 years
School International
School
Ms. Reema Kasem Primary Years Mashrek 3 years
Program Coordinato| International
School
Ms. Zeina Jabri English Homeroom Mashrek 6 years
Teacher International
School

Appendix (D)
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Suggested Answers

1.You can see a toucan in the rain forest with its laotprful beak. A
toucan’s beak is wusually 6 inches | c
i nches | onger than its beak. How | or

12 + 6 = 18 inches long.

2. Very big bamboo plants grow in the thick rain forests. A very big
bamboo plant can grow up to 9 inches every day. If one bamboo tree is 35
inches long, how long will it after one day?

35 + 9=44 inches long

3. Cashews, Brazil nuts, and peanuts origingtlgw in rain forests. Anne
made a trail mix with 9 cups of each. How many cups of cashews, Brazil
nuts, and peanuts did she use to make the mix?

3 x 9= 27 cups of cashews, Brazil nuts and peanuts.

4. Chocolate comes from the rain forest cocoa plantgolatytmost of the
cocoa is grown by farmers. One ounce of milk chocolate has 9 grams of fat.
How many ounces of milk have 18 grams of fat?

18+ 9= 2 ounces of milk.

5. Chocolate is produced by the rain forest cocoa plant, but today the
majority of the cocoas cultivated by farmers. One ounce of milk

chocolate contains 9 grams of fat. How many ounces of milk hold 18 grams
of fat?

18+ 9= 2 ounces of milk.
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6. You can recognize a toucan in the rain forest by its stretched; multi
coloured beakisAftegeuamtlsy b@aknches
body is typically 12 inches longer than its beak. What is the total length of

a toucan’s body?

12 + 6 = 18 inches long.

7. Enormous bamboo plants sprout in the densely crammed rain forests. A
giant bamboo plant incases 9 inches in length a day. How long will a 35
inches long bamboo tree be one day later?

35 + 9=44 inches long

8. Cashews, Brazil nuts, and peanuts initially grew in rain forests. Anne
made a trail blend with 9 cups of each. How many cups ofaheus
kinds of nuts were used in total?

3 x 9= 27 cups of cashews, Brazil nuts and peanuts.
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Appendix (E)
The Validation Letter

Dear Professor ,

| am Reem Hisham Abuqutaish, an M.A student enrolled at the Middle East
University. | amcurrently conducting a research entitled " The Effethef
English Language Level of Proficiency on Mathematical Problem Spviills
For ThirdGraders at Mashrdknt er nat i onal School i n

With your expertise, | am humbly asking you toidate the suitability of the
attached mathematical word problems which are going to be used to unveil the
relationship between English, as the language of instruction, and mathematical
problem solving.

Your time, help, effort, and cooperation in commentinghe following are highly
appreciated.

| am looking forward that my request would merit your good response.
Sincerely Yours,
Reem Hisham Abuqutaish
Middle East University
JordarAmman

reem.abugqutah@mashrek.edu.jo

0796246401
Kindly write your personal information :
1. Name e
2. Speciali zation ...,
3. Place of the work ...

4. Work experience . .iiiiiiiiiiinnenn.


mailto:hmkhaleel1972@yahoo.com
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The Validation Committee
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Name Specialization Place of work
Prof. Elias Dabeet Mathematics and | Arab American
Statistics University
Dr. Insaf Abbas English Literature/ | Al-Quds Open
English Teaching University
Methods
Dr. Majid Abdulatif Ibrahim General Middle East
LinguisticsPhonetics University
andPhonology
Dr. MohammadAl- Translation Middle East
Hanagtah University
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Appendix (G)
The Readability Assessment Tool

READABILITY TEST TOOL

Quick and easy way to test the
readability of your work.

m TEST BY DRECT NPUT TEST BY REFERER

Test by URL

Test the readadéty of a wed page:
{ CALCULATE READARRLITY

» hap /i www example comy for 8 compiete web page

ey imanContent for part of 8 web page, based on & content area within a contaner <div

e Testng only the mamn content pavt of the page removes oy skew i the results due 10 AIVIQIsONS elements

& C | & Secure | https;//www.webpagefx.com/tools/read-able

TEST RESULTS:

Your text has an average grade level of about 6. 1t should be easily understood by 11 to 12 year olds

Flesch Kincaid Reading Ease

Flesch Kincaid Grade Level

Gunning Fog Score

SMOG Index

Coleman Liau Index




