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ABSTRACT 

The purpose of this study was to determine if there 

were differences in science achievement among two groups 

assigned to two different treatments, teaching in Arabic or 

English, of Arab children from three linguistic 

backgrounds: Arabic dominant speakers, English dominant 

speakers, and bilingual speakers. A secondary purpose was 

to investigate the effect of gender differences in science 

achievement. In addition, an inventory, entitled Language 

and Learning Science Inventory (LLSI) was administered to 

all the students. 

The sample included 51 fifth grade boys and girls 

enrolled in the Islamic Saudi Academy School in Fairfax, 

Virginia during the fall semester of 1988-89. 

The design of this study followed the sequence of pre

test--treatment--post-test. THere were two different 

treatments. The first was the teaching of science in 

Arabic and the second the teaching of science in English. 

Three research hypotheses were investigated in this 

study: 

1. the achievement in science of fifth grade students 

will be significantly higher for Arabic dominant students 

than for the English dominant and bilingual students, when 

Arabic is the medium of instruction. 
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2. The achievement in science of fifth grade students 

will be significantly higher for the English dominant 

students than for the Arabic dominant and bilingual 

students, when English is the medium of instruction. 

3. There will be no significant difference between 

boys' and girls' scores, regardless of the language of 

teaching, in respect to the change of scores on science 

knowledge from pre-test to post-test. 

The research hypotheses were evaluated by using the 

analysis of variance with repeated measure. It was found 

that there was no significant difference in achievement for 

the language of teaching, there was no significant 

difference for language dominance, and there was a 

significant difference in achievement between boys and 

girls, with boys scoring higher than girls. 

At the end of the final instructional sequence, the 

LLSI was administered to all students. The students' 

overall reaction was that the science activities were 

challenging and easy to understand. 



CHAPTER I 

INTRODUCTION 
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The best medium of instruction is, no doubt, the 

mother tongue since it is the most natural means of 

communicating ideas and thoughts and the easiest way of 

expressing feelings. The learner does not experience as 

much difficulty in learning school subjects in his or her 

own native language as he or she does when using a foreign 

or semi-foreign language. Many slow learners at schools 

are handicapped not because of their low intelligence 

quotient but because they are compelled to use a new medium 

of expression. A case in point is found in the speakers of 

non-standard languages in the united states. W. Labov 

(quoted by Trudgill, 1974) thinks that the relative 

failure of scholastic achievement among many of the lower 

class Black children and working-class children is due to 

the differences that exist between the standard language, 

which is the school language, and their own variety of 

American English. 

Fafunwa and Bliss (1969) examined the learning and 

thought processes of young Yoruba children when they were 

forced to work in two languages, Yoruba and English. The 

children were presented with a set of stimuli (a series of 

pictures) and were asked to identify them in either English 
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or Yoruba, depending on which experimental group they had 

been assigned. They were asked to recall as many of the 

objects as they could in either English or Yoruba, again 

depending on their experimental group. The study showed 

that the children were at their best when taught in Yoruba 

and questioned in Yoruba. 

These findings support Ausubel's (1968) theory which 

states that "the only most important single factor 

influencing learning is what the learner already knows." 

The first thing the child knows is the mother tongue. Why 

then is he/she not taught through that medium? Generally, 

educators consider the use of a second language as the 

medium of instruction to be problematic. 

In particular, science is a universal subject. Most 

theories and laws apply everywhere, at least at the 

primary level. When a young child has to learn to read, 

write, and speak in English, which is his/her second 

language, the child is faced with two problems when being 

taught science. He/she has to understand both the language 

and the subject's content. 

Learning science requires abilities to reach and 

understand scientific material as well as the ability to 

communicate science concepts. students who use their 

second language to learn science are likely to encounter 

additional language problems. Obviously, science concepts 
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can be taught most effectively in the child's mother tongue 

which he/she understands best. sutman (1979) wrote: "I 

believe that if science is a basic subject, then we must 

see to it that science instruction is initiated in the 

child's mother tongue; we can afford no wasted time" 

(p. 19). 

statement of the Problem 

The question has sometimes been asked whether Arabic 

can meet the needs and demands of a progressive society in 

the present age of science and technology. Can it find 

suitable words and expressions for new ideas and 

objectives? 

Many Arab scientists, thinkers, and educators 

recommend teaching the sciences in Arabic at all levels. 

Among them is AI-Kateeb (1972) who believes that the 

student who learns science in the mother tongue understands 

the scientific facts and concepts easier and clearer than 

the student who learns science in a foreign language, 

especially when he has not mastered the foreign language 

adequately. According to AI-Azmah (1966), teaching all 

subjects in Arabic at the secondary and university levels 

is a national obligation embodying nationalistic and 

psychological elements and reflecting one's love of both 

country and language. Additionally, we should not neglect 



the fact that Arabic is the religious language of most 

Moslems of the world, presenting an additional motive for 

wanting to preserve and enrich it. 
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Also, it is important to note that teaching science in 

Arabic does not mean neglecting the importance of knowing 

at least one foreign language at all school and university 

levels. 

In spite of large numbers of Arabic articles dealing 

with the problem of the language of science teaching at 

schools and universities, none of these articles are a 

result of experimental study. 

This study investigated the relationships between 

science achievement and proficiency in the language of 

instruction of elementary level students which was in the 

first language (Arabic) for one group, and in the second 

language (English) for the second group. The current study 

reports the results of an experiment which took place in 

the Islamic saudi Academy at Fairfax, Virginia. 

Purpose of the study 

The major purpose of this study was to determine if 

there were differences in science achievement among the 

groups of Arab children from three linguistic bac]cgrounds, 

with regard to the medium of instruction (mother 

tongue/second language) in science concepts in the fifth 



grade at the Islamic Saudi Academy in Fairfax, Virginia. 

The three linguistic backgrounds are: 

1. Arabic language dominant students with most 

proficiency in Arabic and some proficiency in English. 

2. Bilingual speakers who speak both Arabic and 

English, mostly in an equal level or degree. 

3. English language dominant students with most 

proficiency in English and some proficiency in Arabic. 
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A secondary purpose was to investigate the effect of 

gender differences among boys and girls. In addition, an 

inventory, entitled Language and Learning Science Inventory 

(LLSI), was administered to all students to explore 

language preferences that may mediate instructional 

effects. 

Research Hypotheses 

The major research hypotheses which were investigated 

in this study are: 

1. The achievement in science of fifth grade 

students will be significantly higher for Arabic dominant 

students than for the English dominant and bilingual 

students, when Arabic is the medium of instruction. 

2. The achievement in science of the fifth grade 

students will be significantly higher for the English 

dominant students than for the Arabic dominant and 



bilingual students, when English is the medium of 

instruction. 

3. There will be no significant difference between 

boys' and girls' scores, regardless of the language of 

teaching, in respect to the change of scores on science 

knowledge from pre-test to post-test. 

Significance of the study 

19 

Due to the lack of organized schools and other 

educational institutions abroad that are suited to the 

needs of the children of Saudi nationals as well as the 

children of Arabs and Muslims, the Saudi government has 

placed great importance on providing these children with an 

appropriate education. Abroad, these children tend to lose 

their mother language and forego much of their religious 

and cultural education. 

The full extent of this problem was revealed by the 

experience of students studying abroad and government 

employees living in the united states and Europe. The 

Saudi Arabian government established a school for the 

purpose of teaching the Arabic language and the Islamic 

religion in response to numerous requests from the Islamic 

and Arab communities in the Washington area. 

The question of the potential of the Arabic language 

as a language of science has been dealt with repeatedly 
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since the beginning of this century. The issue has 

experienced some periods of neglect and other periods of 

constant and persistent discussion among Arab educators and 

other concerned people. A summary of the state of affairs 

in Arab countries concerning the language of instruction in 

science and other subjects, both in schools and 

universities, is given by Saliba (1974). Before the second 

world'war, the Arab countries were under the influence of 

the western cultures. Those Arab countries which were 

under French influence generally used French in teaching 

science with the exception of Syria, and those under 

British influence used English in teaching science. When 

the Arab countries achieved independence after the war, 

they tried to liberate themselves from foreign influence, 

including cultural influence. Teaching in Arabic, instead 

of a foreign language, was one measure taken in that 

direction. 

The present study is important to educators and the 

field of science education because it provides further 

empirical evidence to the Saudi Government, educational 

researchers, scientists, and thinkers of the influence of 

science instruction on students' academic achievement when 

they are instructed by their second language instead of 

their first language. Also, this study will add to the 

literature an empirical study which deals with the problem 
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of science instruction in the second language of the 

students. 

Definition of Terms 

Achievement in Science - Progress in students' achievement 

which was reflected in pre-test and post-test scores 

on a 3D-item exam developed by the Scott Foresman 

Company, 1986. 

Arabic Dominant Students* - Arabic language dominant 

stUdents with most proficiency in Arabic and some 

proficiency in English. 

Bilingual Students* - The students who have an almost equal 

proficiency in Arabic and English. 

English Dominant Students* - English language dominant 

stUdents with most proficiency in English and some 

proficiency in Arabic. 

Assumptions Underlying the Problem 

This study was based on the following assumptions: 

1. Students will willingly participate and are 

actively interested. 

*Arabic dominant, English dominant, and bilingual 
students were categorized by a difference of two Z-scores, 
as measured by a 55-item Arabic exam developed by the 
University of Michigan, Ann Arbor, MI, 1979, and by an 88-
item English exam published by the Riverside Publishing 
Company, 1978. 
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2. Evaluation instruments, which will provide for the 

study, will accurately measure the changes produced. 

Limitations of the study 

1. The fifth grade was the only level of schooling 

investigated. 

2. The influence of intelligence was not 

investigated. 

3. Teaching methods and techniques were not 

investigated in this study. 

organization of the study 

A comprehensive review of the literature is presented 

in Chapter II which reflects relevant and related research 

in three major areas: (a) the importance of Arabic for the 

history of science; (b) the views of the proponents and the 

opponents of learning science by first language or by 

second language; (c) a presentation of research related to 

instruction by first or second language. Chapter III 

includes the school description, procedures of the study, 

population, data collection, data analyses, and statistical 

treatment of data. Chapter IV includes presentations and 

analyses of data, and Chapter V includes a summary, 

conclusions, implications, and the investigator's 

recommendations. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

The major purpose of this chapter is to examine prior 

thought and studies related to the research questions 

listed in Chapter I. The literature search began with a 

CIJE and ERIC computer search, an investigation of the 

Educational Index, and review of Dissertation Abstracts 

International. This initial analysis showed that research 

studies concerning the use of the first or second language 

as a medium of instruction on teaching in schools were 

abundant in the united states and Canada. However, an 

information computer search conducted in Saudi Arabia 

failed to turn up any similar studies concerning the use of 

a second language in teaching science at the elementary 

school level in that country. In reviewing the literature, 

therefore, it was necessary for the investigator to rely on 

research generated in the U.S.A. and other western nations 

and to carefully evaluate research findings and conclusions 

for appropriate application in Saudi Arabia. 

The literature review for this study is divided into 

three major topic areas. The format for the presentation 

of the literature will be as follows: 
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1. The historical background 

a. Arabic language revival 
b. The history of science in the Arab world 

2. A presentation of research related to instruction 
by first or second language in elementary 
schools. 

a. studies related to the language of 
instruction used in science. 

b. studies related to the language of 
instruction used for subjects in elementary 
schools. 

3. Summary of the review of the literature. 

The Historical Background 

Arabic Language Revival 

Arabic began as a poetic language and grew with Islam 

and;Lts civilization to a point where it expresses every 

needed communication. In the past, when Arabs were the 

inventors and developers, Arabic grew with them. At 

present, the Arabs have fallen behind and are eagerly 

seeking to obtain knowledge from other cultures. This and 

other factors have affected the Arabic language and have 

created problems in the language. 

Two major factors which have increased these problems 

are that the Arab countries have been under the influence 

of foreign powers in their recent past and that political 

disunity has continued among the Arab nations. Foreign 

influence has led to foreign linguistic and social 

interference. For example, the educational systems in the 
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Arab world are divided between teaching in Arabic and 

teaching in foreign languages. Generally, Arabic is used 

at lower elementary instruction levels and foreign 

languages are used at higher levels of instruction, 

especially in scientific sUbjects. This inconsistency 

leads to both educational and cultural problems for those 

involved in the educational system. The political 

diversity between Arab nations has led to an inconsistency 

in modern terminology developed within the past century. 

In the absence of a linguistic academy to establish and 

regulate rules, intellectuals have been forced to fend for 

themselves; some reverted to absolute and archaic 

expressions that had sources in classical texts while 

others used colloquial and foreign expressions. In either 

case, little attention was paid to whether their writing 

was comprehensible to fellow intellectuals or whether it 

adhered to the spirit and rules of the Arabic language. 

writers with various backgrounds had no basis for a fixed 

use of the language, thus leading to linguistic 

individualism. 

By 1930, as nationalism grew throughout the area, a 

movement was formed for the use of Arabic in elementary 

and secondary education. The Algerians demanded this as 

well as the end of all restrictions against Arabic in 1936. 

They had serious problems finding qualified teachers due to 
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the long period of French rule. The Maghribi Union 

Movement and other political movements pushed to make 

Arabic the sole official language of Morocco in 1938. 

However, some opposed complete Arabization of the 

educational system because they wanted to continue to offer 

a basic education in French. They felt that change had 

come too quickly resulting in unprepared teachers and lower 

quality of education. In Tunisia, the efforts to elevate 

Arabic were slower and more cautious and have continued to 

the present. In Sudan, where English was the language of 

instruction and Arabic is not the native language of the 

South, the process of Arabization was slower, and 

bilingualism has continued (Al-Qurashi, 1983). 

Although there has been a general consensus about the 

importance of Arabic to the issue of Arab nationalism, 

there are two differing schools of thought. The 

modernists emphasize the importance of revitalizing the 

language, and the traditionalists, while considering Arabic 

the backbone of Arab nationalism, seem oblivious to the 

problems of the language (Al-Qurashi, 1983). 

The sensible way to approach preservation of Arabic 

purity is to think in terms of halbing modern encroachment 

of foreign elements. The area of modernizing the language 

has been controversial; some believe that Arabic is a 

highly adaptable and capable language, while others believe 

--- ---~~- ---- ~-----~------
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it is awkward and has no such viability. This controversy 

has influenced efforts to coin new words, especially 

scientific and technical terms. 

For the modernists, Arabic was the major element in 

the political and intellectual revival that took place. 

Their attitude was that while Arabic faces many problems, 

there are none greater than the problems which the language 

has faced in the past and which it is fully capable of 

overcoming. They also felt that Arabic must prevail over 

local dialects and foreign influences for the Arab culture 

and personality to remain strong. They had well-defined 

plans for language reform. They wanted to simplify 

grammar and spelling and update Arabic to include a 

greater technical vocabulary. 

Karmali was one of the earliest and most important 

modernist reformers. Karmali (1938) emphasized Arabic's 

adaptability and viability, showing examples of how the 

language had assimilated foreign terms without losing its 

own identify. He viewed Arabic as the mother of all 

tongues. Salim AI-Jundi (1925) believed that language 

reflects the progress of its speakers. Another similar 

view was held by Araad AI-Hakim (1925) who felt that 

language is the most precious gift of a culture to its 

succeeding generations, that it embodies the heart and soul 

of its peoples, and protects and preserves their 



traditions. These are the most prevalent views of the 

modernists and were expressed at the conference of Arab 

Academics held in Damascus in 1956. 
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The emphasis of the traditionalist was on Arab 

nationalism as well, and while their views did not differ 

significantly from those of the modernists, they tended to 

ignore problems of the language. The modernists, like the 

traditionalists, believed that Arabic was the backbone of 

Arab nationalism. By definition, an Arab is one who 

speaks Arabic. This suggests a unity of Arabic speakers, 

but in reality, there was as much of a linguistic 

separation as political separation among various Arabic

speaking lands (AI-Qurashi, 1983). This linguistic unity 

is important to the nationalist movement. As AI-Husari 

(1966) said, "Language is one of the most important ties 

that bind a people, the means of their internal 

expression, as well as that of their external expression 

from generation to generation" (pp. 26-27). 

Traditionalists want to make only minor changes and prefer 

that the Qur'an and ancient literature remain the bases for 

any changes. They do not support overwhelming language 

reforms. 

There is still a general consensus that linguistic 

problems exist and need to be solved. Regardless of the 

approach, each group has the goal of a viable language for 



all classes of Arabic speakers. Points most generally 

accepted are that the language needs to be simplified and 

that a single form of Arabic should be the language of 

instruction in all subjects at all educational levels. 

The History of Science on the Arab World 

The Arabic language is important for the history of 

science. In recent times the history of the origin, 

development, and progress of science and its various 

branches has become a very important branch of study in 

which abundant and highly instructive results have been 
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achieved. Unfortunately, the histories of science written 

by some Western writers today do not pay adequate attention 

to the contributions to various sciences made by the Arabs. 

This ignorance may be due, in part, to egocentrism or even 

indifference. It may also be due to the fact that the 

scientific literature has not been fully studied Arabic. 

It is an historical fact that the Arabs proved 

themselves apt pupils of the Greeks and other ancient 

civilized peoples. They preserved the medical, natural, 

and mathematical sciences handed down by the ancients, and 

cultivated them further. On many points they developed 

them to a very considerable extent (Arnold and Guillaume, 

1931). The importance of Arabic in the history of science 

has not been emphasized. Arabic has made significant 
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contributions to the origin, development, and progress of 

the sciences. These contributions, although known to 

western scholars generally, have not been made known to the 

public. 

Before the Renaissance, when the western Christian 

world was busy struggling against barbarianism, Arab 

scholars translated, preserved, and advanced the medical, 

natural, and mathematical science. Baron Carra de Vaux 

(1931) stated, 

The zenith of their activity may be placed in the 
ninth and tenth centuries, but it was continued 
down to the fifteenth. From the twentieth 
century, everyone in the west who had any taste 
for science, some desire for light, turned to the 
East or the Moorish West. At this period, the 
works of the Arabs began to be translated, as 
those of the Greeks had previously been by them. 
The Arabs, thus, form a bond of union, a 
connecting link between ancient culture and 
modern civilization. When at the Renaissance 
for spirit of man was once again filled with the 
zeal for knowledge and stimulated by the spark of 
genius, if it was able to set promptly to work, 
to produce and to invent, it was because the 
Arabs had preserved and perfected various 
branches of knowledge, kept the spirit of 
research alive and eager, and maintained it 
pliant and ready for future discoveries. (p. 377) 

No history of science can, therefore, be regarded as 

complete when it fails to take into account the scientific 

achievements of the Arabs. Lacking this knowledge, 

criticism is often made by people who ignore medieval 

science almost completely, or who think they understand it 

while lacking adequate information. They believe that the 
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Arabs simplY translated Greek writings and the translations 

were not made by them but by Christians and Jews. While 

this belief may have some truth to it, it is a very small 

part of the truth. While it is correct that most 

translations were made by non-Muslims, because the Arabs 

were to a large extent monoglat, few, if any, ever knew 

Greek. In order to translate from one language to 

another, one must know the two languages involved. In 

the 1930s and 1940s the Christians and Jews who were living 

in the near East in Dar AI-islam were generally good 

linguists and translators (Sarton, 1952). While, it is 

true that the translations were made with their help, they 

were made for Arabic and Muslim usage by order of the 

Muslim rulers. George Sarton (1952), the well known author 

of An Introduction to the History of Science, said, 

To say that there was no Arabic science is like 
saying that there is no American science; the 
truth and untruth of both statements are of the 
same order. The Arabs were standing on the 
shoulders of their Greek forerunners just as the 
Americans are standing on the shoulders of their 
European ones. There is nothing wrong in that. 
It is the fundamental law of evolution. We are 
all the sons and followers, imitators and critics 
of other men; in most cases, we are much smaller 
than our ancestors, and if we have enough 
intelligence and grace, we feel that we are like 
dwarfs standing upon the shoulders of giants. 
Sometimes the descendants are greater than their 
forefathers. What makes the study of human 
tradition so deeply moving is just that, the 
multitude and variousness of accidents and above 
all, the unpredictable apparition of giants at 
one time or another, here or there. (p. 28) 
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But the Arab contributions to science cannot be 

properly and satisfactorily studied without a knowledge of 

Arabic, which holds the key to the vast scientific 

literature of the Muslims. Not only the Arabs but other 

peoples who were associated with them in building up the 

composite Islamic culture, wrote in Arabic for religious, 

philosophical, and scientific purposes. AI-Farabi (d. 

339/950 b.c.) and Ibn Sina (d. 428/1037 b.c.) were Turks by 

origin, but their principal works on philosophy, medicine, 

and music were written in Arabic. similarly, Omar Khayyum 

(d. 526/1131 b.c.), who is famous the world over as a 

Persian poet, wrote algebra in Arabic. As a consequence, 

Arabic, which had already been the imperial language of the 

Muslim Empire, became the language of science and culture. 

In the course of time, the language became the depository 

of all that the best brains in the Muslim world thought and 

wrote for centuries (Sharikh Inayatullah, 1969). 

Johann Beckmann (1846), who wrote a history of 

inventions, refers to the scientific achievements of the 

Arabs and to the importance of Arabic in this connection in 

the following words, 

What a noble people were the Arabs! We are indebted 
to them for a great deal of knowledge and many 
inventions of great utility; and we should have still 
more to thank them for, were we fully aware of the 
benefits we have received from them. What a pity that 
their works should be suffered to molder into dust, 
without being made available to us; what a shame that 
those conversant with their rich language should meet 

~~- ._----_ .. --~~-~------------~ 



33 

with so little encouragement. Had I still twenty years 
to live and could hope for an abundant supply of 
Arabic works, I would gladly learn Arabic. (p. 46) 

It was not given to Beckmann to realize his ambition 

of learning Arabic as a linguistic equipment for the study 

of the scientific inventions and discoveries of the Arabs. 

A contemporary scholar, George Sarton, however, has been 

more fortunate in this respect. Sarton was so strongly 

convinced of the need to study Arabic that he went to Syria 

in 1932. He stayed for about a year, and on his return, he 

wrote a paper on the study and teaching of Arabic which 

contains many thoughtful observations and useful 

suggestions on the subject (1952). 

In the above discussion, the investigator has been 

considering the history of Arabic language and science 

education in the Arab world from various points of view. A 

final observation is in order. It is not too much to 

expect that if Arabic has successfully met a similar 

challenge in the past, it will succeed in meeting a 

serious challenge at the present. Arabic is capable of 

meeting the needs of the changing Arabic society and of 

serving as a medium of modern science and thought. The 

language, which could convey the meaning of Plato and 

Aristotle in the past, should not fail to express the 

thought of Bergan and Einstein in the present. 



Research Related to Instruction 

Using First or Second Language 

Studies Related to the Language of Instruction on Other 

Subjects in Elementary Schools 

The use of the mother tongue in education is a 

practical issue. There is no more favorable means of 
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rapport between the teacher and a child on his first day at 

school than a child's mother tongue. As the child 

progresses in his adventure of schooling, the mother tongue 

is a reassuring means of acquiring concepts and building 

them into ideas and skills. LaVallee (1973) stated, 

"Because the child can understand what is being said, he 

will be more likely to succeed and therefore develop a 

sense of being successful in school; he may not feel as 

isolated as when the language is strange" (Engle, p. 288). 

Saville and Troike (1971) express the matter well: 

The use of the native language for classroom 
instruction allows the education of the child to 
continue uninterruptedly from home to school, 
permitting immediate progress in concept building 
rather than postponing development until a ne'w 
language has been acquired ... post methods in 
monolinguistic English education have often 
proved ineffective with children who speak other 
languages natively, and more and more of these 
children are beginning school every year. For 
them, learning to read in English may be 
frustrating if they lack oral language readiness 
for it. • . • When a child is ready to read his 
native language and is not taught to do so, the 
school misses a valuable opportunity. A child 
who starts off with frustrations or failure may 
never catch up. A low self-image, lack of 



motivation, and unsatisfactory performance are 
often interrelated handicaps to a child whose 
initial instruction is in a foreign language-
indeed, to any child. These may be compounded by 
a low expectation of learning capacity on the 
part of the child himself, his parents, teachers, 
and administrators. (pp. 1-2) 
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There are a number of other theories as to why mother 

tongue usage may support better language development and 

better academic development. Collison (1974) concluded 

that children function at a higher conceptual level in 

their own language than in their second language. In a 

study, he had children conduct a science experiment and 

then describe it. The children, ages 12 to 14, were able 

to accommodate several events simUltaneously in their 

vernacular, but could handle only one or two in English 

which was their second language. In addition, they used 

much shorter sentences in the second language and made many 

more errors. 

Gudschinsky (1971) gives anecdotal evidence of 

successful examples of teaching using the mother tongue as 

a medium of instruction in the Summer Institutes of 

Linguistics. The Institute's programs involved the 

recruitment of native teachers. Gudschinsky determined 

that a number of sociocultural reasons were responsible for 

the improved academic performance of children taught by 

these native teachers, including minimizing culture shock 

for the child. School is different enough from the home 
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environment so as to create some shock. However, if the 

teacher in the school is like the adults at home, there is 

less shock than if the child encounters someone of 

different ethnicity using an unfamiliar language and a 

different manner of relating to other people. She feels 

that cultural identity with the teacher increases the 

child's sense of worth. She notes that if the teacher 

comes from the same ethnic background as the child, it 

will increase the probability of contact between home and 

school which may reinforce academic learning. If a child 

can communicate successfully in the school setting because 

the teacher uses the mother tongue, it establishes a 

"habit" of success. If the child understands what is being 

said, there is less likelihood that the pattern of learning 

will fall to rote memory and parroting things that are not 

fully understood. Gudschinsky's conclusions are grounded 

in an anthropological approach to the study of linguistic 

communities. 

Modiano (1973) proposed a motivational factor in the 

vernacular approach to education. Children, being with 

someone like themselves in language use and ethnic identity 

who is a teacher, might work harder at academic sUbjects. 

This anthropological observation was made from Modiano's 

study in the Chiapos Highlands. In this study, teachers at 

the federal schools taught reading to Indian children in 

--------------------------------
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Spanish. The INI schools used native teachers to teach 

reading first in the child's vernacular language and then 

in spanish. Modiano carefully matched schools, using the 

two types of reading instruction, and had a very large 

sample of over 1,600 children. She found that those who 

started their education using the vernacular language ended 

up significantly superior in comprehension of Spanish 

reading than children who had been schooled only in 

Spanish. 

According to Saville and Troike (1971), when children 

attend schools that use only a second language, they have 

to "pick up" an understanding of the language from 

unsystematic exposure. In contrast, when the first 

language is used as the initial medium of instruction, it 

allows the second language to be systematically taught, 

which is a more efficient way of acquiring competency. 

A research study in Sweden lends empirical support to 

the above theoretical position (Skutnabb-Kangas, 1979). 

In this study, three groups of children, who showed average 

intelligence based on a non-verbal test, were given a 

picture vocabulary test in Finnish. All the children were 

Finnish immigrants whose mother tongue was Finnish. The 

data showed that the children who had been attending a 

school in which Finnish was the medium of instruction had 

scored the highest on the test with scores ranging between 
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the 20th and 30th percentile. The group taught in 

Swedish, taking Finnish as the second language, scored in 

the middle. The children schooled entirely in Swedish 

scored the lowest. The two groups schooled in Swedish 

showed lower percentile scores at the second and third 

grade level than at the first grade, i.e., scores relative 

to the Finnish norm group were going down. At third grade, 

their Finnish was below the 10th percentile by Finnish 

norms. This demonstrated the lack of development in the 

mother tongue of the children which was not used as a 

medium of instruction in school. They then tested 

children in grades one to six in their knowledge of 

Swedish, the language the children were attempting to use 

in the language shift situation. Scores tended to rise 

with higher grade levels, but the level was always more 

than a standard deviation below the mean (generally between 

the 4th and the 15th percentile). The researchers 

interpreted this to indicate that the children were losing 

their Finnish language ability at a faster rate than they 

were acquiring competency in Swedish. Older children, aged 

9 to 15, had average scores at about the 22nd percentile. 

Their academic scores were below average in every subject 

associated with language. 

Weffer (1972) carried out an experimental study using 

primary students of spanish background as SUbjects. The 
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subjects were assigned randomly to a monolingual or a 

bilingual program of study. The students were taught 

language, arts, and mathematics. students in the bilingual 

program were taught both in their mother tongue and 

English, while the students in the monolingual program 

received all instruction in English. Afterwards 

achievement tests were administered to the students to find 

out their progress in the two programs. Weffer reported 

that the two groups progressed at the same rate in English 

language and mathematics (in English), but the bilingual 

group achieved significantly better results in Spanish 

language and mathematics (in Spanish) than the monolingual 

group. 

Duyne and Gutierrez (1972) did an experimental study 

in which four to seven year old bilingual children of 

spanish background were required to perform a complex 

perceptual-motor task. The children were given spanish 

only or English only verbal instructions. These 

instructions were repeated until the child made four 

consecutive correct verbal responses to each instruction. 

The child was ask~d to perform the task when he had met the 

above criterion. The scoring of performance for both 

treatment groups was the number of correct responses. The 

results showed that the children performed better when 

spanish instructions were given. It might be that the 
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children's ability to decode and encode verbal instructions 

in spanish into specific perceptual-motor connections was 

more fully developed than in English. 

The Iloilo Experiments. One of the most famous 

studies on the medium of instruction was carried out by the 

Philippine Department of Education (1955) in Manila during 

the period between 1948-1955. This well-designed study was 

constructed to analyze the effects of initial instruction 

in the mother tongue on the eventual learning of the 

curriculum in English. The experimental group received all 

instruction in the mother tongue (Hiligaynon) in grades 1 

and 2 and then in grades 3 to 6 received instruction in 

English. The change of language was abrupt. The control 

groups were taught in English in grade 1 through 6. The 

teaching materials were the same throughout with the 

exception of grade 1 and 2 where the materials were 

translated to the native language for the experimental 

group. Students' abilities and achie"vements were assessed 

before grade 1 and after each grade through grade 6. 

During grades 1 and 2 the experimental group was assessed 

in the native language while the control group was assessed 

in English. The assessment included tests of reading, 

arithmetic problems, social studies, and language skills at 

each grade level. 
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The sample consisted of 14 elementary schools equated 

for teacher quality, socioeconomic status (SES), and the 

principals' and supervisors' qualifications. Experimental 

teachers were generally of higher SES than the control 

teachers. students were also equated on school 

attendance, chronological age, and scores on the 

Philippines Mental Ability Test. When the project began, 

there were 1,164 control students and 758 experimental 

students. The sample size decreased to 188 experimental 

subjects and 189 control subjects when matching was done. 

However, the drop-out rate was very high and only 28% of 

the sample remained at the end of the study. 

The method used to teach the second language was 

different from standard methods used in most schools. It 

was based on language patterning and drills with emphasis 

on both structure and phonetics. Teachers were trained in 

the teaching of both the native language and English as a 

second language. 

At the end of the first year of the study, the 

experimental group was significantly superior in reading 

and social studies while the differences in arithmetic were 

not significant. At the end of the fourth year, there was 

no significant difference between the two groups in reading 

and arithmetic while the control group was significantly 

superior in language. At the end of the study, there were 
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no significant differences in any of the areas. At the end 

of grades 4, 5, and 6, the experimental group members 

reported themselves significantly higher on one of the 

four or five dimensions of a personality inventory test, 

although the dimensions varied from grade to grade. 

Furthermore, the majority of parents thought their 

children showed more enthusiasm for school when they were 

taught through the mother tongue than when they were taught 

in English. 

In a critique, Engle (1975) stated that the study had 

a number of problems. The tests were inadequately 

validated in English and then simply translated into the 

native language. Variables were not isolated. A new 

method of teaching was confounded with the basic 

hypothesis. No control for the Hawthorne effect was made. 

The two curricula in grades 1 and 2 were not equivalent as 

the English materials were carefully presented while the 

native lessons were on rough dittoes, often poorly edited. 

The English standard of the teachers was low. The high 

attrition rate suggested that the final sample was 

extremely selective in terms of the factors which allowed a 

student to stay in school. 

Regardless of these criticisms, the study can be 

taken as support for either using the second language in 



later school years or using the mother tongue in early 

school years. 
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The Rizal study. Experimental research on the medium 

of instruction was also conducted in the Philippines by 

Ramos, Aguilar, and siboyan (1967). It was designed to 

determine if the vernacular language should be extended to 

fourth grade level instead of second grade, as in the 

previous study. It was also conducted to determine what 

grade level would be most advantageous for starting reading 

in English. Ultimately English was the language of choice 

in the school system because the high schools and 

universities used English. In this experiment, one group 

had English as a medium of instruction throughout all six 

grades. Two groups started English at grade three and the 

other two groups started English at grade five. The year 

in which English reading was introduced varied for the four 

groups that were schooled in the vernacular language. The 

result of this study was unexpected. The children schooled 

in English throughout all six grades by far had the highest 

scores of all groups in English language and reading. This 

group's scores were also highest in social studies, health, 

science, and arithmetic computation when tested in English. 

The group that scored the highest in arithmetic problems 

tested in English or tested in Tagalog (the vernacular) was 
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the group that had been schooled in the vernacular for four 

years. 

The longest period of use of English produced the 

highest English proficiency. In Tagalog language and 

reading, all groups tested about the same whether they had 

been taught in Tagalog for 0 years, 2 years, or 4 years. 

The fact that English medium children learned to read in 

Tagalog when it was not taught at all implies a strong 

possibility of transfer of learning. It also indicates 

considerable home and community support in Tagalog that 

might enable the children to learn the language, including 

reading, on their own. It also indicates that learning 

English in the Philippines is an example of "additive 

bilingualism", since Tagalog is the national language and 

in no danger of being replaced by English. 

saint Lambert Experiment. One of the most thoroughly 

conceived and well-conducted studies in this area is the 

famous saint Lambert Experiment carried out by the South 

Shore Protestant Regional School Board of Montreal (1972). 

The intent was to determine: (a) whether reading and 

content matter learned in the second language would 

transfer to the first language without systematic 

instruction; (b) whether students would learn the second 

language as well as students who were native speakers of 



that language; and (c) whether students would be 

handicapped cognitively or emotionally by the experiment. 

students from English speaking homes were introduced 

to French in kindergarten. From grade 2 to 6, 60% of the 

instruction was in French and 40% was in English. The 

language of the school as a whole was English. Students 

spoke English to each other outside the classroom. The 

subjects taught in French were always taught by a native 

French-speaking teacher and English language arts were 

taught by a native English-speaking teacher. 
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Two treatment groups were used. The pilot group 

started first and the follow-up groups enrolled in 

kindergarten in the following year. The follow-up group 

was a replication of the pilot group. The control groups 

were monolingual English speaking or French speaking 

groups. All were from similar socioeconomic situations and 

home background (middle class). The progress of the 

experimental group was compared each year with the control 

group. 

An attempt was made to control for the Hawthorne 

effect by seeing that control groups were also special in 

some way. The French control group was engaged in an 

experimental mathematics program. One of the two English 

control groups was taken from a school that was well known 

for excellent language teaching. The second English 



46 

control group was from the same school as the experimental 

groups. This attempt at controlling the Hawthorne effect 

was quite unique compared to other studies in the same 

area. 

After five successive years of assessments, the 

results indicated that this program of second language 

teaching was not detrimental either in the native language 

or in the subject areas. Furthermore, there appeared to be 

no adverse cognitive or emotional effects due to 

participation in this program. 

After Lambert's comprehensive study of the use of a 

second language as the medium of instruction, a number of 

replication studies were done in Canada, especially in the 

eastern part of the country. stern and his associates 

(1976) reported that the available evidence did not suggest 

that students in an extended French program fell behind in 

the academic subjects taught in French. Students enrolled 

in these programs became more proficient in French and 

their learning of academic subjects taught through French 

did not lag behind that of students in the regular program. 

Furthermore, stUdents and teachers' attitudes toward the 

program were found to be positive. 



studies Related to Language of Instruction 

in Science in Elementarv Schools 
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Science education requires students to have the 

ability to read and understand scientific material as well 

as the ability to communicate these concepts. In order to 

do this, complex modes of thought must be used. Quite 

often, science teachers assume that it is only the 

technical vocabulary which is special about the language of 

science. In practice, introducing new vocabulary may, in 

fact, be the easiest part of science teaching. The 

scientific meaning of an experiment or a principle is often 

more difficult to teach or learn. In addition, common 

words, like the term "work," refer to quite different 

meanings in the "common sense" than in the "scientific 

sense" (Stevens, 1972). 

It is possible to view students, who use their second 

language to learn science, in at least two ways. Some 

people believe that the student using the second language 

is likely to encounter additional language problems. One 

problem is that in science lessons students must deal with 

the subject matter as well as the language. The language 

proficiency of the science teacher may affect the eventual 

la.nguage standard of the students in science. If the 

language proficiency is not high, the efficiency of 



science teaching may be lower as well as the standard of 

achievement in the second language (Bolger, 1967). 
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Others take a second point of view. They note that 

scientific study is customarily pursued in several 

languages which are widely used throughout the world and 

that the switch from learning in the mother tongue to 

learning in a second major language is desirable. This is 

due, in part, to the fact that most vernaculars do not 

have technical terms essential for advanced study. The 

adaptation of a vernacular to a language suitable for 

science teaching takes time and money. 

Knight (1969) investigated the effects on elementary 

school students of the bilingual science materials 

developed by the Southwest Educational Laboratory. He 

found that statistically the achievement of Spanish

speaking students was not significantly higher when the 

science materials were presented in spanish than when they 

were presented in English. He speculated that this 

inconclusive result might be due to the variation of 

spanish fluency among the students chosen for the study. 

Rodriguez (1983) applied an experimental study to 

determine the effectiveness of an inquiry approach to 

science and language teaching to further develop 

classification and oral communication skills of bilingual 

Mexican-American third graders. He randomly assigned 64 
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subjects for experimental and control groups from a 

population of 120 bilingual Mexican-American third graders. 

The experimental groups participated in a sequential series 

of science lessons which required manipulation of objects, 

explanation of concepts, peer interaction, and teacher

pupil interaction. The children made observations and 

comparisons of familiar objects and then grouped them on 

the basis of perceived and inferred attributes. Children 

worked individually and in small groups. He used analysis 

of variance procedures on the post-test scores to determine 

if there was any significant improvement in classification 

and oral communication skills. Rodriguez concluded that 

participation in the science inquiry lessons facilitated 

the development of classification and oral communication 

skills of bilingual children. 

Ng (1970) chose 51 Chinese immigrant students as his 

subjects of study at the fifth and sixth grade level in the 

Los Angeles area. The subjects were assigned randomly to 

a monolingual or a bilingual program of study. Students in 

the bilingual science program were taught through both 

their mother tongue and English, while students in the 

monolingual program were taught through the medium of 

English. The subjects were given both a pretest and a 

post-test. The duration of the study was four weeks with 

two one-hour lessons each week for each group. He found 

--~----- -------- ----------------
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that students taught bilingually achieved better in 

vocabulary and conceptualization when compared with the 

monolingual group. Ng explained that using the students' 

mother tongue may especially have motivated the students in 

the bilingual groups. It enabled them to learn vocabulary 

and to conceptualize better since both required the 

children's memory and the teachers' explanation to 

facilitate recall. 

Goh (1978) did a post hoc comparative study at the 

primary level in singapore. He reported that there was a 

significant drop in science achievement and no improvement 

in English after switching from Chinese to English as the 

medium of instruction in teaching science and mathematics. 

Goh concluded that language exposure time was not the sole 

determining factor for the learning of a language. 

Za'Rour and Nashif (1977) carried out a survey study 

to identify preferences regarding the medium of instruction 

(mother tongue/second language) in science in the secondary 

schools of Amman and Irbid in Jordan. Their aim was to 

identify the preferred language of instruction in science 

for secondary students, secondary science teachers, and 

first year university science students. They also 

investigated the effect of the variables of sex, type of 

institution, and expectation or aspiration toward higher 

studies on the attitude of secondary school students of 
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Amman and Irbid. They used a sample of 332 secondary 

school students (135 males, 197 females), 131 first year 

university science students (84 males, 47 females), and 27 

secondary school science teachers (16 male, 11 female) in 

both private and government schools. 

A questionnaire, which was prepared in Arabic, was 

distributed by hand to the secondary students, secondary 

science teachers, and first year university science 

students. They found that: (a) the secondary students in 

government schools possess a considerably more positive 

attitude toward being taught science in Arabic than 

private secondary students; (b) male government students 

possess a more positive attitude towards being taught 

science in Arabic at the secondary school level than female 

government students; (c) the secondary students who are not 

planning to go to college after secondary school possess a 

more positive attitude toward being taught science in 

Arabic than the secondary students who intend to go to 

college; and (d) male university students possess a more 

positive attitude toward being taught science in Arabic at 

the secondary level than female university students. 

Summary of Review of the Literature 

In conclusion, almost all of the studies carried out 

before 1970 took subjects from primary schools; therefore, 
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conclusions drawn from these studies might be applicable to 

primary school students only. Among these studies, the 

Iloilo study and the Rizal study are the more well-designed 

ones. Both their results pointed in the direction that 

use of a second language as the medium of instruction 

might not be as effective for primary school students as 

their mother tongue. 

All studies carried out after 1970 and reviewed here 

were experimental studies. In general, they were of higher 

quality than those conducted before 1970 since many 

relevant variables were controlled. The st. Lambert 

Experiment can be seen as representative of this group of 

studies. Most of these studies suggest that learning 

through the first language is not detrimental to the 

achievement of the students. Among the five studies 

discussed here, none suggest that use of the second 

language as a medium of instruction benefited the students' 

achievement in science or in the second language. 

However, most of these studies were done in Canada or 

the U.S.A. The languages studied were French, English, and 

spanish and all three are linguistically close together. 

Learning one of these languages may help the learning of 

the second. For students whose native language is very 

different from the second language, such as Arabic, it is 

not clear that the same result will hold. 
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Borari and Agor (1988) stated that: 

It is interesting to think about ways in which 
language may possibly constrain or facilitate certain 
kinds of awareness. To address someone in Arabic, you 
must recognize, through your choice of words and 
grammatical forms, whether you are talking to one 
male, two or more males, one female, or two or more 
females. There is no possibility of being gender
neutral in Arabic! And when a man and woman are alone 
together, even the grammar of their language 
acknowledges that fact. (p. 5) 

It is easier than many of us would suppose to 

alienate a group of children from science through language. 

"I don't understand!" might not actually mean that the 

science is not understood; it might be a problem of 

understanding the language structures and form the teacher 

is using or it might be the learning materials. 



CHAPTER III 

RESEARCH DESIGN AND PROCEDURE 

The purpose of this experiment was to shed more light 

on the use of a second language as the medium of 

instruction. The study was conducted at the Islamic Saudi 

Academy Elementary School in Fairfax, virginia, during the 

fall semester of the 1988-89 school year. 

The School Description 

Because of the increasing numbers of Arabic and Muslim 

communities and members of Islamic and Arabic diplomatic 

missions in the united states, in general, and in the 

Washington, D.C. metropolitan area, in particular, the 

establishment of the Islamic Saudi Academy1 was initiated 

in the academic year 1984-85. The Academy is located in 

Fairfax in northern Virginia, which is part of the 

Metropolitan washington, D.C. area. It is a private 

institution affiliated with and subject to the government 

of the Kingdom of Saudi Arabia. It is the first 

educational institute of its kind in the united States, a 

model that teaches both Arabic language and religion in 

1 A yearly booklet, The Islamic Saudi Academy (1986), 
provided the descriptive information for this section. 
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Arabic according to the Saudi curriculum. It also teaches 

in English the curriculum set by the local school 

authorities. Classes are taught at the following levels: 

(a) Kindergarten (two years), (b) Elementary (six years), 

(c) Intermediate (three years), (4) Secondary (three 

years). The secondary division was instituted in the 1987-

88 academic year. 

The main goal of the academy is to graduate Muslim 

students who will be qualified, according to Islamic 

values, to live with the non-Muslim communities while 

adhering to Islamic history and morality. A second goal is 

to teach the students Arabic which will be the basis for 

teaching Islamic subjects and Arabic literature. The 

students will study the English language so they can 

continue their higher education in American universities. 

The high quality of instruction at the academy is 

maintained by rigorous standards. with many parents of 

children in public schools complaining that the student to 

teacher ratio is becoming unacceptable, often more than 

30:1, the ratio at the Islamic academy is approximately 

15:1. Courses such as mathematics, science and history are 

taught in English. Courses in Arabic language and Islam 

instruction are taught in Arabic. To ensure that students 

receive the highest quality language instruction, it is 

the academy's policy that Arabic language courses be taught 



by native Arabic speakers and English language courses be 

taught by Americans or other native speakers of English. 
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The Islamic Saudi Academy offers a comprehensive 

educational program for children from preschool through 

secondary level. This educational program is divided into 

two main curricula. The first program deals with subjects 

to be taught in English in accordance with the requirement 

of the State of Virginia. Such courses include English 

language, history and geography, health and science, 

mathematics, and physical education. The second program 

deals with subjects to be taught in Arabic in accordance 

with the curriculum set by the government of Saudi Arabia. 

Arabic language and Islamic studies are the major academic 

subjects of the educational program and the essence of the 

school's existence. 

The number of school days at the Academy is 210, and 

the number of class hours is 40 per week: 25 periods for 

the teaching of Arabic and religion and the remainder for 

the other subjects such a science, math, social studies, 

and so on. The total number of hours ,spent on the Arabic 

language and religious instruction is equal to the total 

number of hours of instruction of these subjects in the 

Saudi Arabian schools. The total number of classes spent 

on science is five classes per week: 50 minutes of each 

class for the fifth grade. 
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In September, 1988, the Islamic Saudi Academy began 

its fifth year of teaching, enrolling more than 700 

children. That year (1988-89), the school set up an 

eleventh grade class and the school's administration plans 

to add a twelfth grade next academic year. In order to 

meet the growing demand for this kind of education, one of 

the goals of school is to provide boarding facilities to 

students from outside the metropolitan washington area. 

The Islamic Saudi Academy is the largest school of its 

kind in the united States. The popularity of the school 

probably results from its unique and mUltinational 

character. Unlike other schools, its program is neither 

100 percent Arab nor 100 percent American. schools such as 

this may alleviate the concerns of Arab and Muslim 

communities throughout the United states. 

The Sample 

The sample for this study consisted of 60 fifth grade 

boys and girls enrolled in three classes during the Fall 

semester 1988 in the Islamic Saudi Academy school in 

Fairfax, virginia. There were two classes of boys, each 

with 17 students, and one class of girls with 26 students. 

The students passed an external examination given to 

all students at the end of grade four. Each class had 

three teachers. One for the following subjects: English, 
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math, social sciences, and science classes, the second for 

the Arabic language, and the third for the Islamic studies. 

Because the students have two different language 

backgrounds, some of them have problems with the Arabic 

language and the others have problems with the English 

language. The school established small subgroups of 

students to teach them either Arabic as a second language 

or English as a second language, depending on their needs. 

Because the school had two different buildings, one for the 

boys and the other for the girls~ it was impossible for the 

investigator to randomly assign the students to the 

experimental treatments. Instead, each of the boys' 

classes were assigned to one of the treatments before the 

investigator had any knowledge of the students' ability or 

proficiency of language. 

For the girls, the investigator followed the same 

procedure that the school did at the beginning of the 

academic year when they divided the boys into the two 

classes. This method involved taking the students' name 

list and assigning the first to Treatment One and the 

second to Treatment Two until two groups of 13 students 

were formed, one for the teaching of science in Arabic and 

the other for the teaching of science in English. 

The main goal of this study was to determine if there 

was a significant difference in the students' achievement 
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between the groups who were instructed in their mother 

tongue (Arabic) and the groups who were instructed in their 

second language (English). Nine of the students were 

dropped from the study because their language background 

was not Arabic. Fifty-one students--30 boys and 21 girls-

remained in the study. There were four groups of students, 

one fifth grade boys' group assigned to each of the two 

treatments, and one fifth grade girls' group assigned to 

each of the two treatments. The distribution of the four 

groups is shown in Table 1. 

Table 1. Organization of Treatment Groups 

Gender 

Boys 

Girls 

Total 

Arabic 

14 

11 

25 

Language of Teaching 

English 

16 

10 

26 

Total 

30 

21 

51 

Table 1 shows that 25 students were taught in Arabic. 

Fourteen were boys and eleven were girls. There were 26 

students taught in English. sixteen were boys and ten were 

girls. 
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Table 2 indicates that 31% of the students had been in 

the united states since birth, and the rest (69%) between 

seven months and nine years. The students ranged in age 

from nine to eleven years. 

The English group was instructed in English only for 

both classes of boys and girls. The Arabic group was 

instructed mainly in Arabic but with the help of English 

explanation whenever necessary (i.e., the translation 

method used in bilingual instruction). The reason for 

using English translation with the Arabic group was to 

clarify some of the science concepts to the students who 

came from language backgrounds other than Arabic. 

The investigator tried to have the nine students, 

whose language backgrounds were other than Arabic, removed 

from the Arabic treatment classes, so she would be able to 

isolate the language, but it was impossible for two 

reasons. First, the school already had small subgroups of 

students learning either English or Arabic as a second 

language. It was felt further subgroups would be 

unsettling to the school organization. The second reason 

was based on the investigator's concern that these 

students would not have the opportunity to acquire the 

science content covered during the six-weeks period. 

However, the translation was very limited; it only covered 
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Table 2. Freggency and Percentage of Student 

Characteristics 

Characteristic Frequency Percentage 

Sex: Male 30 58.82 

Female 21 41.18 

Age: 9 15 29.41 

10 28 54.90 

11 8 15.69 

Years 
in USA: Since birth 16 31. 37 

9 1 1.96 

8 1 1.96 

7 2 3.92 

6 4 7.84 

5 6 11. 76 

4 4 7.84 

3 7 13.73 

2.5 2 3.92 

2 3 5.88 

1.5 1 1. 96 

1 3 5.88 

7 months 1 1.96 



minimal clarification for some concepts whenever it was 

necessary. 

The Selection of Teacher and Teaching Period 
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During the period, November 8 to December 23, 1988, 

the two groups, the Arabic group with two classes of boys 

or girls, and English group with two classes of boys or 

girls were taught the same content in science; one group 

was taught in Arabic and the other group was taught in 

English. The investigator did the teaching for the two 

groups in order to control for teacher variables, such as 

past experiences, level of education, and so on. Each 

group had two science lessons per week. Each lesson was 50 

minutes long. Because the school has two buildings, one 

for the boys and one for the girls, it was impossible for 

the investigator to combine both boys and girls in one 

class. As a result, she taught the lesson four times a 

week: two times in Arabic (once for the boys, once for the 

girls), and two times in English (once for the boys, once 

for the girls). 

The time table for the lessons presented to the four 

groups is shown in Table 3. 
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Table 3. Time Table for Science Lessons Presented to 

Four GrouI2s Per Week 

Time MON TUE WED THUR FRI 

9:56 - English Arabic 
10:46 - Girls - Girls 

10:48 - English Arabic 
11:38 - Boys - Boys 

11:40 - English 
12:30 - Girls 

1:20 -
1:40 

1:40 -
2:30 

2:32 - Arabic Arabic English 
3:22 - Girls - Boys - Boys 

since the two groups, the Arabic group with two 

classes of boys or girls and English group with two classes 

of boys or girls, were from the same school, their academic 

background was similar. The teacher effect was minimized 

since only the investigator was involved in teaching the 

two groups. Since the science lessons of the two groups 

usually followed very closely in time, the investigator 

had no difficulty in recalling what she had taught the 

other class in the previous period. The investigator 

followed the textbook as closely as possible during the 

lessons; the four classes did the same experiments with 

the same kind of apparatus. Finally, if there were 
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questions or discussions in one class, the investigator 

would present the problem and a summary of the discussions 

to the other classes as well. 

The content Used for This study 

The content chosen for this study was "The Cell," 

which is unit Two, Chapters Five, six, and Seven, from the 

fifth grade science textbook by Scott, Foresman, 1986. 

"The Cell" was selected rather than other topics in 

science, because the teachers of the students had planned 

to teach this topic during that period of time. 

The original text was in English. Therefore, it was 

necessary to translate the content into Arabic for the 

students in the Arabic group. The translation (See 

Appendix A for example) was done by the investigator. To 

be certain the Arabic translation was accurate, two 

bilingual teachers from the Department of oriental Studies 

at the University of Arizona read the translation and made 

necessary corrections. The final version of the content 

was judged to be a good translation by the Head of the 

Department of Arabic and Islamic studies at I.S.A. 

For the Arabic textbook to be identical to the 

original text, except for the language, the investigator 

cut off the pictures of an original text to use for the 

Arabic version. The typing was provided by the Saudi 



Educational Office at Washington, D.C. The final 

organization of the book was carried out by the 

investigator. 
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Thirty copies of the Arabic text were printed and 

distributed to the students who were taught in Arabic. The 

final cost of the Arabic science books was approximately 

$2000. 

To sum up, every reasonable effort was made to 

maintain uniformity in handling of content so that the two 

versions differed only in the language. 

The Variables 

The variables involved in the investigation are 

described below in three categories: (a) the independent 

variables, (b) the dependent variables, and (c) the 

moderator variables. 

The Independent Variables are: 

1. The language of teaching. Arabic and English. 

2. The students' language proficiency. To compare 

the effect of language proficiency upon the learning 

criterion tasks, the students were divided into three 

dominance levels, Arabic dominant, bilingual, and English 

dominant. 

3. The gender of the students. The effect of the 

gender of the students was studied by comparing the girls' 



scores with the boys I scores for each language of 

instruction. 

The Dependent Variable is defined as the change on 

scores of science knowledge from pre-test to post-test. 

The Controlled or Moderator Variables included the 

following: 

1. Time. Each of the two groups was instructed and 

tested for an equal period of time. 
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2. Materials. Each group used the same instructional 

materials. The work sheets contained the same exercises 

and the same review questions. 

3. Teaching. The investigator taught in both Arabic 

and English to control for teacher variables. 

Instrumentation 

This study used achievement tests (pre and post) and 

scales for measuring the background variables. 

Administered were: (a) achievement tests, a pre-test and a 

post-test which was a written multiple-choice examination, 

(b) an Arabic Proficiency Test, and (c) an English 

Proficiency Test. 

The Achievement Tests 

A pre-test and a post-test were administered. The 

pre-test was a written 30-item multiple-choice examination. 
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The topic items of the test covered the biology of cells 

and focused on the structure of the cell, ideas that cells 

must get energy from nutrients in order to carryon 

activities, and the concepts of heredity through genetic 

coding. This test was published with the fifth grade 

science book by the Scott Foresman Company, 1986. 

Since the test was presented to one group (two 

classes), who were taught in Arabic, and another group (two 

classes), who were taught in English, the equivalent of 

the two versions had to be established. While the original 

test was in English, the Arabic translation of the test was 

prepared by the investigator. To be certain the Arabic 

translation was accurate, it was translated back into 

English by a fluent bilingual teacher at the University of 

Arizona Department of oriental Studies. The resulting two 

English versions were then compared by another fluent 

bilingual teacher from the same department. All items 

were judged to be exact translations. Hence, the Arabic 

translation of the test was taken to be equivalent in 

content to the original version in English. 

In order to have control over the effect of the 

students' language ability on their science achievement, 

pre-test and post-test items were in both languages 

(Arabic, English), regardless of the language of 

instruction. (See Appendix B.) All students were aware of 
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using Arabic, English, or a combination of Arabic or 

English, when they responded to the items on both the pre

test and the post-test, thus their ability with language 

would not be a variable affecting their achievement. The 

pre-test was administered to all students on October 25, 

1988, before the investigator started the experiment. The 

students were allowed the whole class period to complete 

the test. 

The post-test of science achievement was the same as 

the pre-test. However, the items were shuffled around to 

control for test-retest effect. 

The post-test was administered to the two groups of 

students December 23, 1988. The students were notified 

that they would have a test several days before the date of 

administration without being told that it was a retest of a 

previous test. since the test-retest method is seldom used 

in Arabic countries, the students would not expect to meet 

the same items they had seen several weeks earlier, 

especially since the investigator did not discuss the test 

with them or give them back the test items. (It is a 

common practice in Arab countries to return test items to 

students after each test.) Therefore, memory and coaching 

effects were reduced. 
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Arabic Proficiency Test 

Proficiency in Arabic was measured by a test similar 

to the Test of English as a Foreign Language (TOEFL). This 

test was established by the University of Michigan, Ann 

Arbor, in 1979. It consisted of five sUbtests: Listening 

comprehension, Vocabulary, Grammar, Reading Comprehension, 

and a separate writing section. It was accc "panied by a 

manual, a recorded tape of the utterances included in the 

listening comprehension section, the students' answer 

sheets, and a scoring key. The Arabic Proficiency Test was 

designed to measure general proficiency of stUdents of 

Arabic ranging from elementary through intermediate to 

advanced. The total administration time for the original 

test was three hours. 

Because the Arabic Proficiency Test was designed for 

the college level student for whom Arabic was not the 

native language, two professional Arabic educators judged 

the instrument's ability to measure the proficiency of the 

stUdents in the study. Assessing the appropriateness of 

the test were Dr. Hamdi Qafisheh, a professor of Oriental 

studies at the University of Arizona and one of the authors 

of the test, and the Head of the Arabic and the Islamic 

Department at the Islamic Saudi Academy (I.S.A.). Both 

agreed that the Listening Comprehension Part and the 

elementary part for the Vocabulary, Grammar, and Reading 
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comprehension were acceptable for fifth grade students 

whose mother tongue is Arabic. Therefore, the original 

version was reduced to the Listening comprehension part and 

the elementary part for the Vocabulary, Grammar, and 

Reading Comprehension only. Furthermore, the Head of the 

I.S.A. Arabic and Islamic Department pilot-tested the 

Arabic Proficiency Test with six students from the sixth 

grade at I.S.A. and the students had no problem with the 

test. The final version of the Arabic Proficiency Test 

contained 55 multiple choice questions and 7 points for the 

written part. (See Appendix C). 

The test was administered to all students November 4, 

1988, before the experiment. The total administration time 

for the test was 80 minutes. Since the test was too long 

for the time period of an ordinary lesson, the 

administration of the test battery was broken into two 

sessions. The test was given to the four groups in the 

morning by the investigator during the Arabic lesson 

periods. The boys' groups took the test on one day, and 

the girls' groups took it the next day. Although the two 

groups took the test on different days, there was very 

little, if any, possibility of students exchanging 

information about the test because the two buildings are 

quite far apart and the students did not know they were 

participating in a research study. The total marks of all 



five of the subtests are considered as a measure of 

proficiency in Arabic. 

English Proficiency Test 
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The English proficiency was measured by a test battery 

called Gates-MacGinitie Reading Tests, Level 0, Form 1, 

which was published at Teachers College, Columbia 

University, 1978. The test consists of two sUbtests: 

Vocabulary and Reading Comprehension. All items are 

multiple choice. The vocabulary test contains 45 items, 

each consisting of a test word followed by five words or 

phrases. The comprehension test contains 16 different 

passages of varying length, and a total of 43 questions 

about these passages. The total administration time for 

the test was 55 minutes: 20 minutes for the vocabulary 

subtest and 35 minutes for the reading comprehension 

subtest. 

The test was administered to the four groups by a 

faculty member of the school at the beginning of the school 

year, September 1988. The total marks of the two subtests 

were considered a measure of proficiency in English. 

According to the authors, Kuder Richardson Formula 20 

Reliability Coefficients were computed from the 

standardized sample for each level of the test. These 



coefficients are .92 for the vocabulary and .90 for the 

reading comprehension. 
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The reliability of the Arabic Proficiency Test and the 

achievement tests, both pre-test and post-test, were 

established to look through the reliability characteristics 

of this sample, and the established reliability of the 

reported English Proficiency Test was accepted. 

Language and Learning Science Inventory eLLSI) 

In order to facilitate a detailed analysis of the 

relationship between achievement in science and the 

language of instruction, relevant background information 

was collected from the students involved in this study. 

The questionnaire was prepared by Dr. Juarez John 

Reynaldo (1976) for use in his study, "Subordinate and 

Superordinate Science Process Skills: An Experiment in 

Science Instruction Using the English and Spanish Language 

with Fifth Grade Children in a Bilingual School." 

The original questionnaire was in English. It had to 

be translated into Arabic. The translation (See Appendix 

D) was done by the investigator. To be sure the Arabic 

translation was accurate, it was translated back into 

English by one of the Arabic teachers at I.S.A. The two 

English versions were then compared. The two translated 



versions of the questionnaire were judged by the Head of 

the Arabic and Islamic Department at I.S.A. to be 

equivalent. 

Determination of Language Dominance 
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It was necessary to compare scores on the Arabic 

Proficiency Test and English Proficiency Test to determine 

language dominance for the students. However, these two 

instruments do not have comparable scales. Therefore, raw 

scores in each instrument were transformed into standard 

scores. Z-scores (with a mean of zero and a standard 

deviation of one) were selected as the standard scale. To 

determine language dominance, English Z-scores were 

subtracted from Arabic Z-scores. positive values indicated 

Arabic dominance while negative values indicated English 

dominance. For the purpose of the analysis, students were 

categorized into three groups according to the differences 

of their Z-scores. 

1. For Z-score differences greater than two-thirds of 

one standard deviation below the mean, students were 

considered to be English dominant. 

2. For Z-score differences within two-thirds of one 

standard deviation either side of the mean, the students 

were considered to be bilingual. 
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3. For Z-score differences greater than two-thirds of 

one standard deviation above the mean, students were 

considered to be Arabic dominant. 

Experimental Design 

The experimental design used in this study was the 

non-equivalent Control Group Design. This design, 

according to Campbell and stanley (1963), is 

• • . One of the most widespread experimental 
designs in educational research [and] involves 
an experimental group and control group both 
given a pre-test and a post-test, but in which 
the control group and the experimental group do 
not have pre-experimental sampling equivalence. 
Rather, the groups constitute naturally 
assembled collectives such as classrooms, as 
similar as availability permits but not so 
similar that one can dispense with the pre-test. 
(p. 47) 

In graphic code, where x represents a treatment and 0 

represents some process of observation or measurement, this 

design can be represented as: 

o o 

o o 

statistical Treatment of Data 

The following procedures were used to tes·t the 

research hypotheses: 
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1. A three-way analysis of variance with two between 

variables and one within variable were used to test 

hypothesis one and hypothesis two. The two between 

variables were language of teaching (Arabic, English) and 

the language dominance (Arabic dominant, bilingual, English 

dominant). The within variable is repeated measures (pre

test, post-test). 

2. Two-way analysis of variance with one between 

variable and one within variable was used to test 

hypothesis three. The between variable is gender (boys, 

girls), and the within variable is repeated measures (pre

test, post-test). 

In addition to the testing of these hypotheses, 

qualitative analysis was done on attitudinal variables to 

shed further light on the outcomes of the quantitative 

analysis. 



CHAPTER IV 

RESULTS OF THE STUDY 

Introduction 
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The purpose of this chapter is to present an analysis 

of students' achievement in science and students' 

attitudes as measured by using the Learning Science 

Inventory. 

This chapter is divided into two parts: quantitative 

analysis and qualitative analysis. The first part is 

divided into four sections. The first section focuses on 

the hypotheses which were tested and the variables which 

were implied within these hypotheses (independent and 

dependent variables). 

The second section focuses on the description of the 

two groups. This section includes the data on language 

dominance and the distribution of the differences of the 

Arabic Z-scores and the English Z-scores on the Arabic 

Proficiency Test and the English Proficiency Test for the 

two groups. 

The third section focuses on the internal consistency 

of the pre-test, post-test, Arabic Proficiency Test, and 

English Proficiency Test. 

The last section of the quantitative analysis presents 

the results of the inferential statistics. students' 
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achievement in science has been analyzed using analyses of 

variance with repeated measures with three independent 

variables: language of teaching (Arabic versus English), 

the dominant language of the students (Arabic dominant, 

bilingual dominant, and English dominant), and gender (male 

versus female); and one dependent variable: the change in 

science achievement (pre-test and post-test scores). 

The second part of this chapter presents the 

qualitative analysis of the students' attitudes as measured 

by the Language and Learning Science Inventory (LLSI). 

Quantitative Analysis 

Research Hypotheses 

The following hypotheses were investigated in this 

study: 

1. The achievement in· science of the fifth grade 

students will be significantly higher for the Arabic 

dominant students than for the English dominant and 

bilingual students, when Arabic is the medium of 

instruction. 

2. The achievement in science of the fifth grade 

students will be significantly higher for the English 

dominant students than for the Arabic dominant and 

bilingual students, when English is the medium of 

instruction. 



3. There will be no significant difference between 

boys' and girls' scores, regardless of the language of 

teaching, in respect to the change of scores on science 

knowledge from pre-test to post-test. 

Independent Variables 

1. The language of teaching. The two arbitrarily 

chosen languages of implementing the teaching task are: 

(a) Arabic language and (b) English language. 

2. The students· language proficiency. To compare 

the effect of language proficiency on the learning 

criterion tasks, the students are divided into three 

dominant levels: Arabic dominant, English dominant, and 

Bilingual. 
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3. The gender of the students. The effect of the 

gender of the students is studied by comparing the girls' 

scores with the boys' scores, regardless of the language of 

teaching. 

Dependent Variable 

The dependent variable is defined as the change on 

scores of science knowledge from pre-test to post-test 

(see Chapter III, p. 65). 

In addition to the testing of these hypotheses, a 

qualitative analysis was done on attitudinal variables to 



shed further light on the results of the quantitative 

analysis. 

Description of the Groups 
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1. Language Dominance among the group who was taught 

in Arabic and the group who was taught in English: 

The Z-scores for the Arabic Proficiency Test and the 

English Proficiency Test were computed. The differences 

between the Z-scores for the Arabic and English (Arabic Z

scores minus English Z-scores), Proficiency tests were 

computed to indicate the language dominance of the students 

(see Chapter III, p. 72). 

The frequency distribution of the students, according 

to their language dominance, is shown in Table 4. Cutoffs 

of the students' scores are as follow: (a) for Z-score 

differences <-.50, the students were considered to be 

English dominant; (b) for Z-score differences >-.50 and 

<.67, the students were considered to be Bilingual; and (c) 

for Z-score differences >.67, the students were considered 

to be Arabic dominant • 

.. ---------------------------
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.09 

.49 

.56 

.64 

.66 

Frequency Percent 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Cumulative 
Percent 

2.0 
3.9 
5.9 
7.8 
9.8 

11.8 
13.7 
15.7 
17.6 
19.6 
21.6 
23.5 
25.5 
27.5 
29.4 
31.4 

33.3 
35.3 
37.3 
39.2 
41.2 
43.1 
45.1 
47.1 
49.0 
51.0 
52.9 
54.9 
56.9 
58.8 
60.8 

---------------------------------------------------------
.68 2 3.9 64.7 
.70 3 5.9 70.6 
.92 2 3.9 74.5 

1.04 1 2.0 76.5 
1.07 1 2.0 78.4 
1.19 1 2.0 80.4 
1.23 2 3.9 84.3 
1.25 1 2.0 86.3 
1.25 1 2.0 88.2 
1.31 1 2.0 90.2 
1.37 1 2.0 92.2 
1.48 1 2.0 94.1 
2.01 1 2.0 96.1 
2.12 1 2.0 98.0 
2.67 1 2.0 100.0 

Total -5-1- -;00:0 
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Figure 1 presents a histogram representation of the 

language dominance on the horizontal axis. The plus 

numbers indicate the Arabic dominance and the minus 

numbers indicate the English dominance. The frequency of 

the students on the vertical axis. 

F 
r 
e 
q 
u 
e 
n 
c 
y 

Figure 1. Z -Score Differences between Languages 
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Table 5 includes the number of students according to 

their language dominance in both the group who were taught 

in Arabic and the group who were taught in English, 

regardless of gender. 

_._-_.---_._-------------



Table 5. The Language of Instruction and the Language of 

Dominance 

Language of Teaching 

Language Dominance Arabic English Total 

Arabic 13 7 20 

Bilingual 6 9 15 

English 7 9 16 

Total 26 25 51 

Table 5 shows that the group taught in the Arabic 

language has more Arabic dominance (13 students) and the 

group taught in English has more students who were 

considered English dominant (9 students). 

2. Language Dominance among the boys and the girls 

regardless of the language of teaching: The distribution 

of the Z score differences for the boys and the girls 

regardless of the treatment group (Arabic or English, 

according to the language of teaching) were computed. 

Table 6 includes the number of students according to 

their language dominance and gender, regardless of the 

language of teaching. 

82 
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Table 6 

The Language of Dominance and Gender 

_Language Dominance Boys Girls Total 

Arabic 16 4 20 

Bilingual 6 9 15 

English 8 8 16 

Total 30 21 51 

The distributions of boys and girls according to 

their language dominance are shown on Figure 2 below. 

Figure 2. Z-Score Differences for Boys and Girls 
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The histogram above (Figure 2) shows that the 

distribution among the boys was negatively skewed with few 

boys with English dominance and more Arabic dominance. The 

distribution among the girls was symmetrical with slightly 

fewer girls with Arabic dominance than English dominance. 

(See Table 6.) 

Reliability of the Instruments 

Prior to presenting the results of the hypotheses, the 

investigator examined the reliability of the instruments 

which did not have established reliability in the 

literature (pre-test, post-test in science achievement, and 

Arabic Proficiency Test). Reliability coefficients for the 

English proficiency are well established in the literature. 

Nunnally (1967) stated that "for a standardized test a 

reliability of .90 is the minimum that should be tolerated, 

and a reliability of .95 should be considered the desirable 

standard (p. 226). Internal consistency of these 

instruments was established for each instrument by using 

the Kuder-Richardson Coefficient Formula 20 (Kuder & 

Richardson, 1937). That reliability is shown in Table 7. 

As can be seen in Table 7, the pre-test has a 

reliability coefficient of .32. The low reliability 

coefficient for the pre-test was due to the fact that the 

students had little knowledge of the content. However, the 
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reliability coefficient for the post-test (.87) would be 

considered acceptable for a classroom achievement test. 

According to Nunnally (1967) for nonstandardized tests "it 

can be argued that increasing reliabilities beyond .80 is 

often wasteful. At that level correlations are attenuated 

very little by measurement error" (p. 226). The 

reliability coefficient for the Arabic Proficiency Test is 

.67. This reliability is quite low, but it could be 

considered acceptable for determining language dominance. 

Table 7. Kuder-Richardson Coefficient Formula 20 for Pre

test. Post-test of Science Achievement. and 

Arabic Proficiency Test 

Instrument 

Pre-test - Science 

Post-test - Science 

Arabic Proficiency Test 

N 

51 

51 

51 

Number of Items 

30 

30 

55 

The Results of Data Analysis 

r 

.32 

.87 

.67 

Hypothesis one and hypothesis two examined the same 

analysis. 
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Hypothesis One 

The achievement in science of fifth grade students 

will be significantly higher for Arabic dominant students 

than for the English dominant and bilingual students, when 

Arabic is the medium of instruction. 

Hypothesis Two 

The achievement in science of the fifth grade students 

will be significantly higher for the English dominant 

students than for the Arabic dominant and bilingual 

students, when English is the medium of instruction. 

Results. Both hypotheses were examined using the same 

analysis which was a three-way analysis of variance with 

two between subjects factors and one within subjects 

factor. The two between subjects factors were language of 

teaching (Arabic/English) and language dominance (Arabic 

dominant, Bilingual, and English dominant). The within 

subjects factor variable was repeated measures (pre-test 

and post-test). 

The means and standard deviations of the pre-test and 

the post-test for the group who were taught in Arabic and 

the group who were taught in English, according to their 

language dominance (Arabic dominant, Bilingual, and English 

dominant), are presented in Table 8. 



Table 8. '!he Means an:] starrlard Deviations of the 'IWo Experilllental Groups (Arabic. English) 

TEACHING IANGUAGE 

ARABIC ENGLISH 

I..ancmaqe Dominance 
Arabic Bilincmal English I Arabic Bilincmal English 

Tests M SO M SO M SO M SO M SO M SO 

Pre-test 11.92 3.12 12.17 3.19 14.14 4.26 12.43 3.31 10.00 2.29 12.67 2.60 

Post-test 24.54 5.80 22.17 6.24 28.29 1.60 24.57 4.72 23.89 6.62 23.33 5.89 

co 
...j 
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Table 8 shows that the mean score on the pre-test 

varied between 10.00 - 14.14. The English dominant group, 

who were taught in Arabic, had the highest mean, and the 

bilingual group, who were taught in English, had the lowest 

mean. The post-test means varied between 22.17 - 28.29. 

The English dominant group, who were taught in Arabic, also 

had the highest mean and the bilingual group, who were 

taught in Arabic, had the lowest mean. 

The summary of the analysis of variance is presented 

in Table 9. 

The hypotheses were tested at the alpha .05 level of 

significance. The analysis of the data reveals the 

following: 

significant differences were found between the pre

test and post-test (p~.05). No significant differences 

were found for the remaining comparisons. Therefore, 

hypotheses one and two were rejected. 

From the primary hypotheses, the investigator did not 

find any significant differences except for the pre-test 

and post-test, but as we recall the description of the 

groups (Chapter III), the investigator determined that the 

two groups are not equivalent. One analysis procedure 

that is recommended in the literature to attempt to correct 

for this is analysis of covariance. Therefore, as an 
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Table 9. Analysis of Variance for the Differences of the 

Two Experimental Groups (Arabic. English) 

Source sum of Squares D.F. Mean Square F Probability 

language 
of Teaching 26.670 1 26.670 1.26 0.267 

Language 
Ibrninance 97.963 2 48.981 2.31 0.111 

Teaching x 
language 57.623 2 28.812 1.36 0.267 

Error-between 952.584 45 21.169 

Trials 3589.948 1 3589.948 187.45 0.000 

Trial x 
Teaching 0.002 1 0.002 0.00 0.991 

Trial x 
language 0 1.011 2 0.506 0.03 0.974 

Trial x 
language x 
language 0 51.381 2 25.690 1.34 0.272 

Error-within 861.840 45 19.152 

additional analysis, an analysis of covariance was run 

using the pre-test as a covariate. such an analysis 

adjusts post-test scores based on pre-test differences. No 

significant differences among adjusted post-test means were 

found. 

The results of the analysis is presented in Table 10. 
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Table 10. Analysis of ANCOVA for the Differences of the 

Two Experimental Groups (Arabic. English) 

Source SUm of Squares D.F. Mean Square F Probability 

~ge 
of Teaching 10.660 1 10.660 0.34 0.562 

~ge 
Dominance 44.582 2 22.291 0.72 0.495 

Teaching x 
~ge 92.469 2 46.235 1.48 0.238 

Pre-test 4.696 1 4.696 0.15 0.700 

Error 1371.399 44 31.168 

Hypothesis Three 

There will be no significant difference between boys' 

and girls' scores, regardless of the language of teaching, 

in respect to the change of scores on science knowledge 

from pre-test to post-test. 

The third hypothesis to be tested was the secondary 

hypothesis. 

Results. To test the above hypothesis, a two-way 

analysis of variance with one between-subjects factor and 

one within-subjects factor was used. The between-subjects 

factor is gender (male, female), and the within-subjects 

factor is repeated measures (pre-test, post-test). 
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The means and the standard deviations of the pretest 

and the post-test for boys and girls are presented in Table 

11 below. 

Table 11. The Means and standard Deviations for the Two 

Experimental Groups for the Pre-test and Post-

Test on Science Achievement (Boys, Girls) 

Tests Mean 

Pre-test 12.17 

Post-test 27.07 

Boys 

standard 
Deviations 

3.68 

3.27 

Mean 

12.05 

20.71 

Girls 

standard 
Deviations 

2.40 

5.98 

From Table 11 it can be seen that without treatment 

the mean of the boys (12.17) and the mean of the girls 

(12.05) are very close in their magnitude. After the 

treatment, the mean of the boys (27.07) was higher than the 

mean of the girls (20.71). 

The summary of the analysis of variance is presented 

in Table 12. 

F-tests were conducted at the alpha .05 level of 

significance. All effects tested were significant (p=.05). 

The critical effect of interest was the interaction between 
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gender and trials. The hypothesis was rejected because 

there is a greater change in achievement for the boys than 

for the girls. 

Table 12. Analysis of Variance of the Differences of the 

Two Experimental Groups (Boys, Girls) 

Source Stnn of Squares D.F. Mean Square F Probability 

Gender 258.667 1 258.667 13.68* 0.000 

Error 863.588 49 17.624 

Trial 3430.336 1 3430.336 249.50* 0.000 

Gender 
x Trial 239.983 1 239.983 17.46* 0.000 

Error 673.683 49 13.739 

* Significant at 0.05. 

Figure 3 presents a graphic representation of the 

significant interaction effect with a pre-test and post-

test represented on the horizontal axis and the mean test 

scores of pre and post achievement tests for males and 

females represented on the vertical axis. 
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For further investigation, Boenferroni's t-tests were 

applied to test differences among cell means. Analysis 

indicated: (a) a significant difference between the pre-

test and the post-test score means for both boys and 

girls: (b) no significant differences between pre-test 

means: and (c) a significant difference on post-test means 

with boys performing at a higher level than girls. The 

results are presented in Table 13. 
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Table 13. The Results of Boenferroni Tests 

Tests T Value D.F. Probability 

Pre/post-test (boys) 

Pre/post-test (girls) 

Pre-test (boys/girls) 

Post-test (boys/girls) 

* Significant at 0.025. 

14.570 

7.091 

-0.117 

-6.263* 
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The Qualitative Analysis 

Introduction 

0.000 

0.000 

0.907 

0.000 

This part deals with the students attitudes as 

measured by the Language and Learning Science Inventory. 

At the end of the final instructional sequence, an 

inventory, entitled Language and Learning Science Inventory 

(LLSI), was administered to the students. The LLSI 

consisted of 15 items and was directly related to science 

activities and the classroom environment. Fourteen of the 

items are of the limited response type (A, B, or C), and 

the fifteenth is an openended item. Three items (1, 3, 8) 

are related to the approach which was used on teaching 

science and to the difficulty of the science activities. 

six items (2, 4, 9, 14, 15) are related to the language of 
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instruction in science lessons. Seven items (5, 6, 7, 10, 

11, 12, 13) are related to language use for learning and to 

a language environment. 

The items on the inventory were interrelated and were 

directed toward the experience that the children had with 

science exercises. The items also related on a more 

general basis to the children's overall reaction to their 

mother tongue or second language in their education. 

The LLSI was administered in English and Arabic (see 

Appendix F). All students received the English and the 

Arabic version of the inventory, and they chose the version 

they wanted to answer. The rationale for the Arabic and 

English inventory was to detect if language and the science 

activities had any relation to the students' answers. 

The students' responses to the items on the LLSI were 

interpreted and grouped into four categories as follows: 

1. Attitude toward the approach which was used for 

teaching science. 

2. Students' attitude toward the language they use in 

learning (language of teaching: Arabic, English). 

3. Students' attitude toward the instructional 

environment. 

4. Students' preference and attitude regarding the 

language of instruction. 



students' Attitudes Toward Approach Used for Teaching 

Science 

This category included three items (1, 3, 8) dealing 

with the approach which was used and students' attitude 

toward the approach. 

Tables 14-17 indicate the three items and the data 

related to items. 
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From the data pertinent to items 1, 3, 8, which are 

presented in Tables 14-17, it is clear that the lessons 

were easy to understand and of great value. About 72% of 

the Arabic Girls (AG) felt that the science lessons and 

activities were clear and easy for them to understand, and 

they felt that the language the teacher used was almost 

always clear and understandable. Of the Arabic Boys (AB) 

(78.57%) felt that the science lessons and activities were 

clear and easy for them to understand. Of the same group 

(AB) (92.86%) felt that the language the teacher used was 

almost always clear and understandable. In the English 

group, 70% of the girls and 56.25% of the boys felt that 

science lessons and activities were clear and easy to 

understand, and 50% of the girls and 62.5% of the boys felt 

that the language the teacher used was almost always clear 

and understandable. 

In summary, we see that the students' overall reaction 

was that the science activities were challenging and easy 
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Table 14. Students' Attitude Toward the Approach of 

Teaching Science - Boys - English Group eN = 16) 

Questions Responses Frequency Percent 

1. I feel the a. Very difficult 
science to understand 2 12.50 
activities we 
did in class b. Sometimes easy 
the last few and sometimes 
weeks were: not easy 6 37.50 

c. Clear and easy 
to understand 8 50.00 

3. The way a. Of little or no 
science value for me 1 6.25 
lessons and 
activities b. Of some value 6 37.50 
were presented 
in our class c. Of great value 
the last few for me 9 62.50 
weeks was: 

8. The language a. Not very 
that the understandable 3 18.75 
teacher used 
in explaining b. Sometimes 
our science understandable 3 18.75 
lessons and 
activities c. Almost always 
was: clear and 

understandable 10 62.50 
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Table 15. Students' Attitude Toward the Approach of 

Teaching Science - Boys - Arabic Group eN 14) 

Questions Responses Frequency Percent 

l. I feel the a. Very difficult 
science to understand 0 0 
activities we 
did in class b. Sometimes easy 
the last few and sometimes 
weeks were: not easy 6 42.86 

c. Clear and easy 
to understand 8 57.14 

3. The way a. Of little or no 
science value for me 1 7.14 
lessons and 
activities b. Of some value 2 14.29 
were presented 
in our class c. Of great value 
the last few for me 11 78.57 
weeks was: 

8. The language a. Not very 
that the understandable 0 0 
teacher used 
in explaining b. Sometimes 
our science understandable 1 7.14 
lessons and 
activities c. Almost always 
was: clear and 

understandable 13 92.86 
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Table 16. Students' Attitude Toward the Approach of 

Teaching Science - Girls - English Group (N 10) 

Questions Responses Frequency Percent 

1. I feel the a. Very difficult 
science to understand 0 0 
activities we 
did in class b. Sometimes easy 
the last few and sometimes 
weeks were: not easy 6 60 

c. Clear and easy 
to understand 4 40 

3. The way a. Of little or no 
science value for me 0 0 
lessons and 
activities b. Of some value 3 30 
were presented 
in our class c. Of great value 
the last few for me 7 70 
weeks was: 

8. The language a. Not very 
that the understandable 0 0 
teacher used 
in explaining b. Sometimes 
our science . understandable 5 50 
lessons and 
activities c. Almost always 
was: clear and 

understandable 5 50 
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Table 17. Students' Attitude Toward the Approach of 

Teaching Science - Girls - Arabic Group (N 11) 

Questions Responses Frequency Percent 

1. I feel the a. Very difficult 
science to understand 0 0 
activities we 
did in class b. Sometimes easy 
the last few and sometimes 
weeks were: not easy 3 27.27 

c. Clear and easy 
to understand 8 72.73 

3. The way a. Of little or no 
science value for me 0 0 
lessons and 
activities b. Of some value 3 27.27 
were presented 
in our class c. Of great value 
the last few for me 8 72.73 
weeks was: 

8. The language a. Not very 
that the understandable 0 0 
teacher used 
in explaining b. Sometimes 
our science understandable 3 27.27 
lessons and 
activities c. Almost always 
was: clear and 

understandable 8 72.73 
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to understand. The students felt that the knowledge gained 

was of great value. The students thought that the 

teacher's explanations and instructions were clear and 

understandable. Only 2 of the 51 students thought the 

class was difficult and only 2 of the students felt that 

the activities had no value to them. In both cases, the 

students were boys and three of them were in the English 

group. 

students' Attitudes Toward the Language Used for Learning 

The second category indicated three questions (5, 10, 

and 11) which were attributed to the students' attitude 

toward the language used for learning. Tables 18 through 

21 represent the students' responses to these items. In 

general, the students indicated that they preferred to 

speak either Arabic or both Arabic and English. However, 

about 64% of the Arabic Girls and 50% of the English Girls 

preferred to speak in both languages, while the Arabic Boys 

had the highest percentages in Arabic only. 

Fifty percent of the Arabic Boys felt that they could 

express themselves better in Arabic, while 27.27% of the 

Arabic Girls had the same feeling. In the English Boys 

only 12.5% felt that they could express themselves in 

Arabic, while none of the English Girls felt the same way. 
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Table 18. Students' Attitude Toward the Language Used for 

Learning - Boys - English Group (N 16) 

Questions Responses Frequency Percent 

5. I like to speak: a. Arabic 3 18.75 

b. English 8 50.00 

c: Both Arabic 
and English 5 31.25 

10. When I explain a. Arabic 2 12.50 
something, I 
can do it b. English 8 50.00 
better using: 

c. Both English 
and Arabic 6 37.50 

11. I think the a. Arabic 3 18.75 
science lessons 
and activities b. English 9 56.25 
were more 
interesting c. Both Arabic 
when the stu- and English 4 25.00 
dents talk in: 
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Table 19. Students' Attitude Toward the Language Used for 

Learning - Boys - Arabic Group eN = 14) 

Questions Responses Frequency Percent 

5. I like to speak: a. Arabic 5 35.71 

b. English 5 35.71 

c: Both Arabic 
and English 4 28.57 

10. When I explain a. Arabic 7 50.00 
something, I 
can do it b. English 6 42.86 
better using: 

c. Both English 
and Arabic 1 7.14 

11. I think the a. Arabic 7 50.00 
science lessons 
and activities b. English 4 28.57 
were more 
interesting c. Both Arabic 
when the stu- and English 3 21. 43 
dents talk in: 
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Table 20. Students' Attitude Toward the Language Used for 

Learning - Girls - English Group (N 10) 

Questions Responses Frequency Percent 

5. I like to speak: a. Arabic 0 0 

b. English 5 50.00 

c: Both Arabic 
and English 5 50.00 

10. When I explain a. Arabic 0 0 
something, I 
can do it b. English 8 80.00 
better using: 

c. Both English 
and Arabic 2 20.00 

1I. I think the a. Arabic 0 0 
science lessons 
and activities b. English 7 70.00 
were more 
interesting c. Both Arabic 
when the stu- and English 3 30.00 
dents talk in: 
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Table 21. Students' Attitude Toward the Language Used for 

Learning - Girls - Arabic Group (N = 11) 

Questions Responses Frequency Percent 

5. I like to speak: a. Arabic 2 18.18 

b. English 2 18.18 

c: Both Arabic 
and English 7 63.64 

10. When I explain a. Arabic 3 27.27 
something, I 
can do it b. English 5 45.46 
better using: 

c. Both English 
and Arabic 3 27.27 

1I. I think the a. Arabic 3 27.27 
science lessons 
and activities b. English 3 27.27 
were more 
interesting c. Both Arabic 
when the stu- and English 5 45.46 
dents talk in: 

---- ----- -------
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In the Arabic group, 72.73% of the girls and 71.43% of the 

boys thought that the science lessons and activities were 

more interesting when the students talked in both 

languages. In the English group, 70% of the girls and 

56.25% of the boys thought that the science lessons and 

activities were more interesting when the students talked 

in English only. 

In summary, about half of the students felt they 

could express themselves in both languages. Half of the AB 

thought the science lessons and activities were more 

interesting when the students talked in Arabic only, while 

none of the English Girls thought the science lessons and 

activities were more interesting in Arabic. 

students' Attitude Toward Instructional Environment 

Questions 2, 4, 9, 12, and 14 are grouped in the 

third category which conveys the students' expressed 

preferences and attitudes regarding the instructional 

environment. Tables 22 through 25 include the five items 

and the data related to them. 

In the Arabic group, 57.14% of the boys and 72.73% of 

the girls felt that they learned science better when it 

was taught either in Arabic or in both languages. In the 

same group, 64.29% of the boys and 72.74% of the girls 

expressed the opinion that they preferred the teacher to 
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Table 22. Students' Attitude Toward the Approach of 

Teaching Science - Boys - English Group eN 16) 

Questions Responses 

2. I think that I a. Arabic 
can learn science 
better when it b. English 
is taught in: 

4. I feel better 
when the teacher 
talks in: 

9. I believe school 
is more inter
esting when the 
teacher teaches 
in: 

12. I feel better 
when our 
lessons are in: 

14. I am able to 
pay attention 
better to the 
classwork when 
the instruction 
is in: 

c. Both Arabic 
and English 

a. Arabic 

b. English 

c. Both Arabic 
and English 

a. Arabic 

b. English 

c. Both Arabic 
and English 

a. Arabic 

b. English 

c. Both Arabic 
and English 

a. Arabic 

b. English 

c. Both Arabic 
and English 

Frequency Percent 

1 6.25 

11 68.75 

4 25.00 

1 6.25 

11 68.75 

4 25.00 

3 18.75 

7 43.75 

6 37.50 

1 6.25 

9 56.25 

6 37.50 

3 18.75 

8 50.00 

5 31. 25 
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Table 23. students' Attitude Toward the A};!Qroach of 

Teaching Science - Boys - Arabic Grou12 (N 14) 

Questions Responses Frequency Percent 

2. I think that I a. Arabic 3 21. 43 
can learn science 
better when it b. English 6 42.86 
is taught in: 

c. Both Arabic 
and English 5 35.71 

4. I feel better a. Arabic 4 28.58 
when the teacher 
talks in: b. English 5 35.71 

c. Both Arabic 
and English 5 35.71 

9. I believe school a. Arabic 3 21. 43 
is more inter-
esting when the b. English 4 28.57 
teacher teaches 
in: c. Both Arabic 

and English 7 50.00 

12. I feel better a. Arabic 6 42.86 
when our 
lessons are in: b. English 5 35.71 

c. Both Arabic 
and English 3 21. 43 

14. I am able to a. Arabic 7 50.00 
pay attention 
better to the b. English 6 42.86 
classwork when 
the instruction c. Both Arabic 
is in: and English 1 7.14 



109 

Table 24. Students' Attitude Toward the AQQroach of 

Teaching Science - Girls - English GrouQ (N 10) 

Questions Responses Frequency Percent 

2. I think that I a. Arabic 0 0 
can learn science 
better when it b. English 9 90.00 
is taught in: 

c. Both Arabic 
and English 1 10.00 

4. I feel better a. Arabic 0 0 
when the teacher 
talks in: b. English 9 90.00 

c. Both Arabic 
and English 1 10.00 

9. I believe school a. Arabic 1 10.00 
is more inter-
esting when the b. English 6 60.00 
teacher teaches 
in: c. Both Arabic 

and English 3 30.00 

12. I feel better a. Arabic 0 0 
when our 
lessons are in: b. English 9 90.00 

c. Both Arabic 
and English 1 10.00 

14. I am able to a. Arabic 0 0 
pay attention 
better to the b. English 7 70.00 
classwork when 
the instruction c. Both Arabic 
is in: and English 3 30.00 
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Table 25. Students' Attitude Toward the Approach of 

Teaching Science - Girls - Arabic Group (N 11) 

Questions Responses 

2. I think that I a. Arabic 
can learn science 
better when it b. English 
is taught in: 

4. I feel better 
when the teacher 
talks in: 

9. I believe school 
is more inter
esting when the 
teacher teaches 
in: 

12. I feel better 
when our 
lessons are in: 

14. I am able to 
pay attention 
better to the 
classwork when 
the instruction 
is in: 

c. Both Arabic 
and English 

a. Arabic 

b. English 

c. Both Arabic 
and English 

a. Arabic 

b. English 

c. Both Arabic 
and English 

a. Arabic 

b. English 

c. Both Arabic 
and English 

a. Arabic 

b. English 

c. Both Arabic 
and English 

Frequency Percent 

o o 

3 27.27 

8 72.73 

1 9.09 

3 27.27 

7 63.64 

1 9.09 

1 9.09 

9 81. 82 

2 18.18 

3 27.27 

6 54.55 

2 18.18 

3 27.27 

6 54.55 
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speak in Arabic or in both languages. In the English 

group, 68.75% of the boys and 90% of the girls felt that 

they learned science better when it is taught in English 

only and preferred the teacher to speak in English. It is 

worth noting that the Arabic group (both boys and girls) 

and the English boys, (71.43, 90.91, and 56.25, 

respectively) believed that school was more interesting 

when the instruction was in Arabic or in both Arabic and 

English. The students in the Arabic group (boys and girls) 

felt better when the instruction was in Arabic or in both 

Arabic and English, and they felt they attended more to 

lessons when they were conducted in Arabic or in both 

Arabic and English: 60.72% and 72.73%, respectively. In 

the English group, 90% of the girls and 56.25% of the boys 

felt better when the instruction was in English only. In 

the same group, 70% of the girls and 50% of the boys felt 

that they attended more to lessons when they were 

conducted in English only. 

From the above discussion, it can be noted that the 

Arabic group, both girls and boys reported that they tended 

to learn more, felt better, and paid more attention when 

the instruction was either in Arabic or both Arabic and 

English. The English group, both girls and boys, seemed 

to learn more, felt better, and were able to pay more 

attention where the process of learning was in English 
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only. The investigator believes that this result was 

caused by the investigator using the English language to 

clarify some of the terms with which some of the students 

experienced difficulty during the experiment with the 

Arabic group, while the English group did not have the same 

chance. 

students' Preferences and Attitudes Regarding the Language 

of Instruction 

The last category includes questions 6, 7, and 13, 

which indicate the students' preference and attitude 

regarding the language of instruction. Tables 26 through 

29 include these three questions and the data related to 

these questions. 

In response to the question that concerns the 

students' thoughts about the materials in the class, 72.73% 

of the Arabic Girls and 64.29% of the Arabic Boys felt that 

they should use materials in both Arabic and English. Of 

the English group, 43.75% of the boys and 20% of the girls 

felt they should use materials in both Arabic and English. 

More than 80% of the Arabic Boys thought the school should 

offer more subjects in both Arabic and English and 

preferred to go to school where both Arabic and English 

were used in the classroom. From the Arabic Boys, 50% 

thought that the school should offer more subjects in 

---------- -~- - ~----~-----
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Table 26. Students' Preference and Attitude Regarding the 

Language - Boys - English Group eN = 16) 

Questions Responses Frequency Percent 

6. I think we a. Arabic materials 
should use more: in class 1 6.25 

b. English materials 
in class 9 56.25 

c. Materials using 
both Arabic and 
English 6 37.50 

7. I think the a. Arabic 4 25.00 
school should 
offer more b. English 9 56.25 
subjects in: 

c. Both Arabic and 
English 3 28.75 

13. If I had my a. Only Arabic is 
choice, I would used in the 
go to a school classroom 0 0 
where: 

b. Only English is 
used in the 
classroom 5 31.25 

c. Both Arabic and 
English are used 
in the classroom 11 68.75 
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Table 27. Students' Preference and Attitude Regarding the 

Language - Boys - Arabic Group eN 14) 

Questions Responses Frequency Percent 

6. I think we a. Arabic materials 
should use more: in class 4 28.58 

b. English materials 
in class 5 35.71 

c. Materials using 
both Arabic and 
English 5 35.71 

7. I think the a. Arabic 7 50.00 
school should 
offer more b. English 3 21.43 
subjects in: 

c. Both Arabic and 
English 4 28.57 

13 • If I had my a. Only Arabic is 
choice, I would used in the 
go to a school classroom 6 42.86 
where: 

b. Only English is 
used in the 
classroom 2 14.28 

c. Both Arabic and 
English are used 
in the classroom 6 42.86 
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Table 28. Students' Preference and Attitude Regarding the 

Language - Girls - English Group eN = 10) 

Questions Responses Frequency Percent 

6. I think we a. Arabic materials 
should use more: in class 0 0 

b. English materials 
in class 8 80.00 

c. Materials using 
both Arabic and 
English 2 20.00 

7. I think the a. Arabic 1 10.00 
school should 
offer more b. English 6 60.00 
subjects in: 

c. Both Arabic and 
English 3 30.00 

13. If I had my a. Only Arabic is 
choice, I would used in the 
go to a school classroom 0 0 
where: 

b. Only English is 
used in the 
classroom 5 50.00 

c. Both Arabic and 
English are used 
in the classroom 5 50.00 

---- --~---------------
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Table 29. Students' Preference and Attitude Regarding the 

Language - Girls - Arabic Group (N 11) 

Questions Responses Frequency Percent 

6. I think we a. Arabic materials 
should use more: in class 0 0 

b. English materials 
in class 3 27.27 

c. Materials using 
both Arabic and 
English 8 72.73 

7. I think the a. Arabic 1 9.09 
school should 
offer more b. English 1 9.09 
subjects in: 

c. Both Arabic and 
English 9 81. 82 

13. If I had my a. Only Arabic is 
choice, I would used in the 
go to a school classroom 1 9.09 
where: 

b. Only English is 
used in the 
classroom 1 9.09 

c. Both Arabic and 
English are used 
in the classroom 9 81. 82 
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Arabic, and 85.72% from the same group preferred to go to 

school where both Arabic and English were used in the 

classroom. In the English group, 56.25% of the boys 

thought the school should offer 

more subjects in English, and 68.75% preferred to go to 

school where both languages were used in the classroom. 

While 60% of the EG thought the school should offer more 

subjects in English and 50% preferred to go to school 

where only English was used in the classroom, 50% preferred 

to go to school where both languages were used in the 

classroom. 

More than half of the students on their response to 

question 15 from the LLSI indicated that if they had a 

choice, they would go to a school where all subjects would 

be taught in Arabic and English by bilingual teachers, 

because the bilingual teachers would be able to help them 

understand the lessons in both languages. Also, some of 

the students indicated that they would prefer to go to a 

school where there were more experiments in the science 

classrooms, because this approach makes science learning 

more interesting and stimulating to them. 

In summary, it seems that even though the highest 

percentages of the English group (both boys and girls) 

thought the school should use materials and offer more 

subjects in English, 50% of this group preferred to go to 
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school where both languages were used in the classroom. In 

the Arabic group, 50% of the boys thought the school 

should offer more subjects in Arabic only and preferred to 

go to school where Arabic only was used in the classroom, 

while more than the majority of the girls thought the 

school should provide more subjects and use more materials 

in both languages and preferred to go to school where both 

languages were used in the classroom. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

An overview of the entire study is presented in this 

chapter, the conclusions of the study are analyzed and 

discussed, and recommendations for future research are 

made. The findings of this study are compared with the 

results of previous research, and possible theoretical 

implications and observations are considered. 

Summary 

The purpose of this study was to determine if there 

were differences in science achievement among two groups 

(Arabic, English) of Arab children from three linguistic 

backgrounds. The three linguistic backgrounds included: 

Arabic dominant speakers, who speak mostly the Arabic 

language but speak some English; English dominant 

speakers, who speak mostly the English language but speak 

some Arabic; and the bilingual speakers, who speak both 

Arabic and English, mostly in equal respects. A secondary 

purpose was to investigate the effect of gender differences 

on science achievement. 

In addition, an inventory, entitled Language and 

Learning Science Inventory (LLSI) was administered to all 
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of the students. The LLSI focused on the students' 

preferred language of teaching (Arabic, English) in science 

and on their attitudes toward the content and the materials 

that were used during the experiment. 

The study was conducted at the Islamic Saudi Academy 

Elementary School in Fairfax, Virginia during the fall 

semester of 1988-89. The sample included 51 fifth grade 

boys and girls enrolled in three classes. There were two 

classes of boys, each had 17 students, and one class of 26 

girls. Each class had three teachers, one for English, 

math, social sciences, and science; the second for the 

Arabic, and the third for the Islamic studies. 

Due to the fact that the students had two different 

language backgrounds, some of them had problems with the 

Arabic language, and the others had problems with the 

English language. The school established small subgroups 

of students to teach them either Arabic as a second 

language (ASL) or English as a second language (ESL), 

depending on their background. Also because the school had 

two different buildings, one for the boys and the other for 

the girls, it was impossible for the investigator to 

randomly assign the students (boys, girls) to just two 

groups (AG, EG). As a result, four groups were used: 

1. An Arabic group of boys who were taught in Arabic. 



2. An Arabic group of girls who were taught in 

Arabic. 

3. An English group of boys who were taught in 

English. 

4. An English group of girls who were taught in 

English. 

121 

Nine of the students had to be dropped from the study 

because they had a language background other than Arabic. 

Only 51 students (30 boys, 21 girls) remained in the study. 

There were two different treatments. The first was 

the teaching of science in Arabic and the second the 

teaching of science in English. The students were assigned 

to one of the two treatment groups (four classes) Arabic 

group and English group. The English group was taught in 

English only in both classes (boys, girls). The Arabic 

group was taught in Arabic but with the help of English 

explanation whenever necessary. The reason for using some 

English with the Arabic group was to clarify some of the 

science concepts to the students who came from a language 

background other than Arabic. 

Two dependent variables were investigated: (a) 

achievement and (b) attitudes toward the language of 

teaching and the materials that were used. 

The investigator administered three instruments to the 

sample: the pre-test and post-test of achievement in 
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science concepts, which was a multiple-choice written 

examination; the Arabic Proficiency Test; and the Language 

and Learning Science Inventory (LLSI) questionnaire. The 

students' scores on the English Proficiency Test were 

secured from school records. The pre-test, post-test, and 

the LLSI were administered in both languages (Arabic, 

English) to the two treatment groups. 

The pre-test and the Arabic Proficiency Test were 

administered to all the students before the experiment. 

The post-test and the LLSI were administered to all of the 

students after the experiment. 

Three research hypotheses were investigated in this 

study. Two primary hypotheses which indicated that: 

1. The achievement in science of the fifth grade 

students will be significantly higher for Arabic dominant 

students than for English dominant and bilingual students, 

when Arabic is the medium of instruction,. 

2. The achievement in science of the fifth grade 

students will be significantly higher for English dominant 

students than for Arabic dominant and bilingual students, 

when English is the medium of instruction. 

3. There will be no significant difference between 

boys' and girls' scores, regardless of the language of 

teaching, in respect to the change of scores on science 

knowledge from pre-test to post-test. 
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The research hypotheses were evaluated by comparing 

the mean scores of the group who was taught science in 

Arabic and the group who was taught science in English, and 

the gender (boys, girls) on the dependent measure of 

science achievement. All Arabic group students were 

compared with all English group students, and separate 

analyses were performed by gender. When significant 

differences were detected through the use of the analysis 

of variance, probability was calculated to determine the 

strength of the relationship. 

It was found that there was no significant difference 

in achievement for the language of teaching, there was no 

significant difference for language dominance, although the 

language dominance approached significance (p =.07); and 

there was a significant difference in achievement between 

boys and girls, with boys scoring higher than girls. 

At the end of the final instructional sequence, the 

Language and Learning Science Inventory (LLSI) was 

administered to all the students. The students' responses 

on the LLSI were interpreted and grouped into four 

categories as follows: 

1. Attitude toward the approach which was used for 

teaching science. 

2. Attitude toward the language they used in 

learning. 
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3. Attitude toward the instructional environment. 

4. Preference and attitude regarding the language of 

instruction. 

The students' overall reaction was that the science 

activities were challenging and easy to understand. The 

students thought that the teacher's explanations and 

instructions were clear and understandable. Fifty percent 

of the boys' group, which was taught in Arabic, thought 

that the science lessons and activities were more 

interesting when the students talked in the Arabic 

language. None of the girls' group taught in English 

thought that the science lessons and activities were more 

interesting in Arabic. 

The Arabic groups of boys and girls tend to pay more 

attention when the language of teaching is either Arabic or 

bilingual, while the English group both boys and girls tend 

to pay attention when the language of teaching is English. 

The highest percentages of the English group, both 

boys and girls, thought that the school should use 

materials and offer more subjects in English. Fifty 

percent of all of the boys thought that the school should 

offer more subjects in Arabic and preferred to go to school 

where Arabic only is used in the classrooms. The majority 

of the girls thought that the school should provide more 



subjects and use more materials bilingually, and they 

preferred to go to a bilingual school. 

Discussion and Conclusions 
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This study found no significant difference between 

experimental groups receiving instruction in their mother 

tongue or in their second language. However, it is 

possible that the change of teaching method from lecture 

form to inquiry form affected the students' achievement. 

In this school, the science teachers were u.s. citizens 

without a scientific background. There were no Arabic

speaking teachers for the science classes for the fifth 

grades. As a result, the teachers read the textbook in 

English to the 

students with some explanation of concepts. They had the 

students read a few paragraphs. Then the teacher allowed 

the students to ask questions or discuss the concepts. The 

students were never involved in scientific experiments and 

had no instruction in logical deduction. As a matter of 

fact, the teachers asked the questions at the end of the 

chapters and also read the answers to the students. 

Since the teachers were not certified in science 

teaching, they are deficient in scientific experimentation 

and lacked knowledge of scientific principles. There were 
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additional handicaps in that the student's first language 

was Arabic and the teacher's first language was English. 

On the other hand, the investigator is proficient in 

both Arabic and English and has a science background in 

both physics and mathematics. She was able to communicate 

with the students in both languages fluently and was 

trained as a science and math teacher. As opposed to the 

reading-lecture type of instruction given by the school's 

regular teachers, the experimenter used the inquiry method. 

Using the inquiry approach, the students had the 

opportunity to discuss and communicate with the teacher and 

with one another. They were able to make their own 

observations, inferences from hypotheses, clarifications, 

and predictions. This difference in teaching method may 

have confounded the results of the research. 

One possible interpretation to be drawn from this 

finding is that participation in inquiry science lessons 

had an overall positive effect on oral communication and 

classification skills of the students in this sample, 

although this effect was not measured quantitatively. A 

previous study (Rodriguez and Bethel, 1983) has shown that 

language learning can be developed through teaching science 

by inquiry because this kind of methodology provides the 

means for communication in the new language. Besides, it 

is interesting and motivational. 
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Referring to Table 8 (p. 87), we see that all the six 

groups, according to the language dominance of the 

students, had nearly equal means in the pre-test. The 

range of the means of the pre-test was 10.00-14.14, while 

the range of the post-test was 22.22-28.28. Therefore, all 

the six group means increased after the treatment. 

Of these, the third group, which was the English

dominant group taught in Arabic, achieved almost perfect 

scores (perfect score = 30) on the post-test with very 

little variability, S.D. = 1.6. That is, the mean score on 

the post-test varied between 26.69-29.89. These data 

suggest the teaching method was a variable affecting the 

students' achievements in all groups. Also, the 

qualitative analysis on Question 3 (Tables 14, 15, 16, and 

17) showed that the change in the teaching method from what 

it had been before had been evaluated as very valuable to 

the students. 

Although the language of instruction did not have a 

significant effect on achievement, the qualitative 

analysis indicated that students preferred the mother 

tongue (Arabic) as the language of teaching science. This 

finding supported the research hypotheses in the sense that 

the language of instruction may have affected attitude. 

There are other outcomes from the study that directly 

relate to the idea that teaching language may confound the 
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method of teaching science for the two treatment groups. 

One is the groups of girls, both those who taught in Arabic 

and those taught in English, sent cards to the 

investigator one month later after the experiment 

expressing their feelings about the class procedures 

(Appendix E). The other one is a letter written to the 

principal from the boys school by a teacher of one of the 

boys' groups (Arabic group) who observed in the classroom. 

The letter shows how impressed the teacher was with the 

approach of teaching science, the materials, the tests, and 

most importantly, the science Arabic book which she thought 

was very helpful for her ESL students (Appendix F). 

It seems quite possible, then, that one of the 

limitations of this research study is the lack of control 

for teaching method as a confounding variable. Further 

research needs to be done, therefore, on the effect of 

teaching language on the students' achievement with control 

over teaching method as a confound variable. 

A second hypothesis that was tested by this research 

study was: There will be no significant differences 

between male and female scores in respect to overall 

achievement of the concepts of science. The results 

indicate that there was a significant difference in 

achievement between boys and girls. When we recall the 

differences between the groups (boys, girls), we find the 
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boys more Arabic dominant (Table 6) than the girls. Also, 

during the teaching period boys appeared to be more 

motivated with the content area than girls. For example, 

boys brought some of the science materials to the class and 

asked for directions about how to use them, such as how to 

prepare their own slides. They also brought some science 

books related to the content that was being covered (the 

cell) to share with their classmates. One of the students 

asked the investigator how long it took to be a science 

teacher, because he was thinking of being a scientist. 

Furthermore, the outcome of the Language and Learning 

science Inventory (LLSI) supported this finding. When we 

compared the boys' and girls' answers to the questions on 

the LLSI, we found that most of the boys preferred the 

mother tongue (Arabic) as compared to the second language 

(English) for the teaching, discussion, materials, and so 

on. Most of the girls preferred the second language 

(English) as compared to the mother tongue (Arabic). For 

example, from the students' response to question 10, which 

was related to the language that the students felt most 

comfortable with, the girls had a higher percentage of 

preference for the English language. Therefore, it 

appeared that differences in science achievement between 

boys and girls may be partially related to differences in 

language dominance. 
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Recommendations 

This study on language and science education carries 

with it implications for further refinement and research. 

Some of the recommendations may help in the development of 

such a research endeavor. 

1. The study has shown that there are no significant 

differences between the group of students who was taught in 

Arabic and the group of students taught in English. 

However, it seems that the students' achievement in 

science may have resulted from the method used for 

teaching. Therefore, it is recommended that for further 

research the teaching method should be considered as one of 

the independent variables. 

2. The present study failed to randomly assign the 

students to a treatment for two reasons: (a) the students 

had problems with either their first language or their 

second language, there were ASL and ESL classes to help the 

students; and (b) there was no way of combining the classes 

with boys and girls because of the distance between 

buildings. There were many subgroups, therefore, and it 

was impossible for the investigator to assign the students 

randomly to the treatments. It is desirable to replicate 

the present study using an improved method of sampling. 

3. Since this study focused on fifth grade students 

only, a similar study should be conducted focusing on the 



students in the other educational stages, such as junior 

high and senior high schools. 
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4. A similar study should be replicated in other 

Saudi schools in Europe for students who are enrolled in a 

similar program, such as King Fahad Academy in London, to 

assess the students' achievement in science. 

The following recommendations are not drawn from the 

empirical findings in this study but are inferred from 

experiences and observations in the field. 

1. The teacher is one of the main factors influencing 

the students' interest in the subject matter, therefore, 

the selection and training of science teachers in 

elementary schools is very critical. The inservice 

training and workshop programs should include laboratory 

experience in science education in their science methods 

courses. Science educators and those who write the 

elementary curriculum should write toward the lessons 

critical and creative abilities by encouraging the students 

to analyze what they are learning. The investigator 

believes that students should be provided with more 

laboratory experience for better understanding of the 

concepts of science. Those laboratory experiments should 

be an important part of student evaluation. 

2. since the Islamic Saudi Academy has two different 

groups, according to their language background and future 
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planning (some are here for a short period and some 

forever), it is recommended that the mother tongue should 

be used as the chief medium of instruction and the 

students can learn the second language as a subject until 

the end of junior high school (grade 9). After that, the 

students who would like to learn more about a second 

language would be put into schools using the second 

language as a medium of instruction, while those who would 

like to continue their studies in the mother tongue will be 

put into a school using their tongue as the medium of 

instruction. This will help the students in their academic 

achievement. While using the second language provided a 

lack of the involvement of some of the parents in helping 

their children at home with their school work, because not 

all the parents are able to read and write in the second 

language. The first time the investigator gave the 

students a quiz, one of the students came very happily to 

the classroom and said, "I will do good today in this quiz. 

Do you know why, teacher? It's because of your science 

Arabic book that you gave us. My mother now is able to 

help me because she cannot read English!" 
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APPENDIX A 

TRANSLATION OF SCIENCE TEXT INTO ARABIC 



~W, a~.,J\ 

y}ll.1 
~,.L\ ~j,\j., ~Li-I J.- Q q 11 

4J l,c\J ~~L..JI J....Q UI 
~'J.,JI ~L.J I J...Q Q II 

r \~AA 

This unit is a translation of unit Two in the 
Scott, Foresman text for fifth grade, science, 1986, 
pp. 69-121. 
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SCIENCE ACHIEVEMENT TEST 
Name __________________________ ___ 1'-" __ ':11 

Circle the letter of the best answer. 

1. '!he smallest livin;J part of 
an organism is a 
a. tissue. 
b. cell. 
c. nucleus 

2. Nutrients are 
a. food particles. 
b. water particles. 
c. food am water particles. 

3. Bands on the chrorrosome that 
are the directions for 
traits are 
a. ITn.Itations. 
b. genes. 
c. melanin. 

4. '!he body of an organism grows 
because cells 
a. produce lOOre cells. 
b. grow larger. 
c. change shape. 

5. Your blood 
a. makes nutrients. 
b. carries nutrients. 
c. stores nutrients. 

6. EaC'll chrorrosome in a cell 
matches up with 
a. a partner chrorrosome. 
b. other genes. 
c. ITn.Itations. 

: JA ;;';'1 ..:;.,W~I .y .? ~:r: jt..Pi - , 
- .~I_i 

.;i.f:l-I - Y 

.0 I.,.:! 1 _ .:1;' 
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.~lll..:;.,~ _ Y 
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.~..wl ~'JI ..,w; - y 
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:~ ~~ ;;';'1 ;i.f:l-I ~ ~ JjJ" Jj' .f - '\ 
.jJ~ ~ Jjy Jj' - i 
...s.f'-' ..:;.,~ - y 

...:;.,~~ - [. 



7. '!he part that holds 
the cell together is the 
a. membrane. 
b. tissue. 
c. nucleus. 

8. 'Ib enter a cell, nutrients must 
II¥JVe through the. 
a. nucleus. 
b. cytoplasm. 
c. membrane. 

9. '!he passing of genes from 
parent to offsprirq is 

10. 

11. 

12. 

a. heredity • 
b. a variation. 
c. a dominant trait. 

'!he cell part that stores 
directions is the 
a. cytoplasm. 
b. nucleus. 
c. vacuole. 

A cell can break down nutrients 
by using oxygen and 
a. carbon dioxide. 
b. more nutrients. 
c. energy. 

A house cat looks different than 
a lynx because the house cat has 
a. different genes. 
b. dominant genes. 
c. recessive genes. 

13. Most activities that keep the 
cell alive take place in the 
a. cytoplasm. 
b. nucleus. 
c. vacuole. 
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14. A cell can reproduce by 
a. cell respiration. 
b. cell division. 
c. metabolism. 

15. A sudden cllan;Je in a gene leads . 
toa 
a. ItD.It:ation. 
b. daninant gene. 
c. recessive gene. 

16. '!he strin;Jy parts inside the 
nucleus are the 
a. chloroplasts. 
b. vacuoles. 
c. c.hranK:>sames. 

17. An ozganism grows by 
a. cell respiration. 
b. metabolism. 
c. cell division. 

18. Differences in the same 
trait are 
a. mutations. 
b. dominant traits. 
c. variations. 

19. Animal cells do not have 
a. chloroplasts and membranes. 
b. chloroplasts and cytoplasm. 
c. chloroplasts and cell walls. 

20. To get energy, you deperrl upon 
a. your nruscles. 
b. your cells. 
c. your skin. 
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21. A substance that gives your skin 
and eyes their color is 
a. insulin. 
b. melanin. 
c. chlorophyll. 

22. '!he msinbrane of a plant cell 
a. is hal:d and thick. 
b. prtxinces food. 
c. keeps out hal:mful substances. 

23. '!he heat of your body is an 
example of 
a. cell division. 
b. growth. 
c. enel:gy. 

24. Organisms inheriting genes from 
only one parent will show 
a. many variations. 
b. no variations. 
c. few variations. 

25. '!he green bodies in same 
plant cells are 
a. cytoplasms. 
b. chloroplasts. 
c. chlorophylls. 

26. An organism with a high 
metabolism most likely 
a. eats often. 
b. produces its own food. 
c. sleeps most of the day. 
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27. A recessive trait appears if 
a. one gene in the pair is 

dominant am one is 
recessive. 

b. both genes in a pair are 
recessive. 

c. Both genes in a pair are I 

daninant. 

28. Baglike structures that store 
water in plant cells are 
a. tissues. 
b. vacuoles. 
c. membranes. 

29. You have a higher metabolism : 
than a I 
a. rabbit am a mouse. 
b. cat am a dog. 
c. horse am an elephant. 

30. A dominant trait does not 
result from 
a. a pair of dominant genes. 
b. a pair of recessive genes. 
c. one dominant am one 

recessive gene. 
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FINAL VERSION OF ARABIC PROFICIENCY TEST 
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LANGUAGE AND LEARNING SCIENCE INVENTORY 

QUESTIONNAIRE 

The following questions/statements a.re related to the 
lessons and activities you have participated in the last 
few weeks. Circle the answer that is closest to the way 
you feel. It is important that you circle the one you feel 
is most like your feelings and not those of someone else. 

Number fifteen is for your own comments. write about 
your feelings concerning the language used in the science 
lessons and activities. 

1. I feel the science lessons and activities we did in 
class the last few weeks were: 

a. Very difficult for me to understand. 
b. Sometimes easy for me to understand, and sometimes 

not easy for me to understand. 
c. Clear and easy for me to understand. 

2. I think that I can learn science better when it is 
taught in: 
a. Arabic. 
b. English. 
c. Both Arabic and English. 

3. The way science lessons and activities were presented 
in our class the last few weeks was: 

a. Of little or no value for me. 
b. Of some value for me. 
c. Of great value for me. 

4. I feel better when the teacher talks in: 

a. Arabic. 
b. English. 
c. Both Arabic and English. 



5. I like to speak: 

a. Arabic. 
b. English. 
c. Both Arabic and English. 

6. I think we should use more: 

a. Arabic materials in class. 
b. English materials in class. 
c. Materials using both the Arabic and English 

languages. 

7. I think the school should offer more subjects in: 
a. Arabic. 
b. English. 
c. Both Arabic and English. 
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8. The language that the teacher used in explaining our 
science lessons and activities was: 

a. Not very understandable. 
b. sometimes understandable. 
c. Almost always clear and understandable. 

9. I believe school is more interesting when: 

a. The teacher teaches in Arabic. 
b. The teacher teaches in English. 
c. The teacher teaches in Arabic and English. 

10. When I explain something, I can do it better using: 

a. Arabic. 
b. English. 
c. Arabic sometimes and English sometimes. 

11. I think the science lessons and activities were more 
interesting when the students talked in: 

a. Arabic. 
b. English. 
c. Both Arabic and English. 
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12. I feel better when our lessons are in: 

a. Arabic. 
b. English. 
c. Both Arabic and English. 

13. If I had my choice, I would go to a school where: 

a. only Arabic is used in the classroom. 
b. only English is used in the classroom. 
c. Both Arabic and English are used in the classroom. 

14. I am able to pay attention better to the classwork 
when the instruction is in: 

a. Arabic. 
b. English. 
c. Both Arabic and English. 

15. with regard to the language used by the teachers in 
the teaching of lessons in our school, I wish ... 
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TO: Mr. Mohammed Al-Guidari, Principal 

FROM.: Rahima Abdullah, Fifth Grade Teacher ~ ~ 

SUBJBCT: Science 

January 15, 1989 

Recently (November-Decembor 1988) you afforded my class the 
opportunity to have our science lessons taught by Husa Sughayer, a 
doctoral student from the University of Arizona. My students 
thoroughly enjoyed their learning experiences with Ms. Sughayer. 
would like to pass on to you my observations as a classroom teacher of 
this experience. 

1 feel my ESL students benefited greatly from having science 
taught to them in their own language. Several students who previously 
had not participated at all, or who had particip~ted at a minimum ill 
the past, were active participants in every lesson with Ms. Sughayer. 
These students improved their science grades by as much as 100 per 
cent with Ms. Sughayer. Some grades went from the H-S-E <needs 
improvement, satisfactory, excellent) scale, used because 1 was not 
able to evaluate their progress on an academic scale due to language 
differences, to "A's" and "B's" with Ms. Sughayer. 

Hot only did their grades improve, but their levels of 
self-confidence seemed to be affected as well. My students were very 
happy to get "science books" <the chapters translated into Arabic) 
in the1r own language with all the same pictures and headings as the 
English text. They were qUite proud of these materials and it let 
them know they are just as good as the other students who read the 
English texts. 

Based on my observations, I believe the success of the science 
lessons with Ms. Sughayer was due not only to her bi-lingual teaching 
approach, but to her superior mastery of the sciences as well. Ms. 
Sughayer aOded a number of experiments to the lessons that I, as an 
elementary teacher, would pl"obably not have thought to do. She was 
able to answer any question and explain all materials in both 
languages to the students. Perhaps the upper elementary students 
<grades 4-5-6) would all benefit from b~~ngual science education from 
certified science educators. 

Overall, 1 was extremely impressed with Ms. Sughayer's approach 
to teaching science. Her materials were interesting for my students, 
her tests were a fair and thorough measurement of the students 
knowledge of the curriculum, and her rapport with the stUdents was 
excellent. Ms. Sughayer's teaching methods in general were superior' 
and it was a pleasure to watch her teach the class. 

I'm looking forwar'd to hearing from Me.. Sughayer in the near 
future and hope she will offer suggestions as to how we could improve 
our science program ~hen she finishes her studiee.~. Thank you 10r 
allowing our class to particpate in her study. We ~ learned from 
her, teacher included! 

.... _-------------------
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