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The framework u ed to examine the a pects of th e Scientific Literacy 

pre ent c ience a ( a) a body of knO\ ledge, (b )  a way of investigat ing (c) a way of 

thinking, and (d)  an interaction with technology and society ( TS) .  The readabi l i ty of 

the c ience textbooks was detennined by u ing two instruments namely the F lesch­

Kincaid Grade Le el Readab i l i ty Fonnula  and the Fry Graph. The actual reading 

abi l I ty of the invol ed tudent was detennined by the Cloze Test .  

The finding showed that whi le h igh percentages of content coverage were 

ba ed on a theme of science as a body of knowledge across al l grades, there was a 

tendency of Ie s representation of this theme a we move up the grades ( from grade 6 

to grade 9) .  Howe er, the overal l results suggested that the representation of the 

themes were not real ly balanced. Science as a way of knowing, as investi gat ive 

activ i t ies, and as interaction with sci ence, technology was al l neglected in these 

textbooks. F indings related to the readab i l i ty analyses suggested that there was a 

mismatch between textbooks intended reading levels and the student actual reading 

l evels, i ndicat ing that al l the textbooks are somewhat complex and far above the 

reading abi l i ty l evels  of the intended readers . Grades 6, 7 ,  and 8 textbooks showed 

the h ighest mismatch as h igh as two grades l evel above the actual intended reading 

l evel .  The findings also indicated that Grade 9 textbook was s l ight ly d ifficul t  for the 

students by one age l evel h igher. 

The e find ings were discussed in the context of science educat ion research 

wi th particu l ar emphasis on how science teachers m ay use textbooks to l essen thei r  

impact i n  regard to  v iews about Scient ific L iteracy and readab i l i ty characterist ics. 

Specific recommendations were that authors and teachers had the 

respons ib i l i ty to bal ance the conten t  in  tenns of tbe  themes describ ing the Scient ific 



Literacy and Impro e the level of readabi l i ty of cience textbook . Furthermore, 

·c lence teacher can p lay a major role in improving students' reading abi l i t ie by 

u ing di fferent teach ing trategies. 

Ba ed on the finding that emerged from the pre ent study, speci fic 

viii 

ugge t ion for future research were pre ented .  S tudies re lated to how science 

teacbers conceptual ize Scienti fic Li teracy m igbt produce finding that may encounter 

the imbalance representat ion of Scienti fic L i teracy themes in these textbooks .  

tudies on bow teachers can expl ic i t ly h igh l ight the nexus among science, 

technology and ociety wou ld lead to, a real i zation that science is more than simply 

the clenti fic knowledge.  Furthem10re,  i nvest igate the influence of textual d ifficulty 

in cience textbooks on the students of d ifferent levels of reading achievement .  

Examine the differences of reading abi l i ty with regard to students' gender across the 

arne topics of the science textbooks. 

Keywords: Scientific L iteracy, Readabi l i ty ,  Shldent  reading level ,  Readabi l i ty 

assessment, UAE Science textbooks, Cycle  2 .  
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GJo a ry 

cien t ific Li teracy: i the capacity to u e cient ific knowledge to identify question 

and t draw evidence-ba ed conclu ion in order to understand and heJp make 

deci ions about the natural world and the changes made to it through human activity . 

Al 0, cien t ific Literacy is the knowledge and understanding of scientific concepts 

and proce se required for personal decision making, part ic ipating in c ivi l  and 

cul tural affairs and economic productiv i ty .  

The e ence of Scien tific L iteracy is the abi l ity to use scient ific knowledge to make 

infol1TIed personal and societal deci sions. 

Science as a Way of  T h i nki ng:  This  theme describes how a scient i st experiments, 

shows the historical development of an idea (how sc ience proceeds by inductive and 

deductive reasoning) gives cause and effect rel ationship, and brings out how science 

is a disc ip l ine disposed to sel f-examination. 

Science as a Way of Invest igatin g :  This  theme reflects the active aspect of inquiry 

and learning which i nvolve the students in  the methods and processes of science. I t  

st imulates thinlcing and doing by  asking the students to  find out. 



cience a a Body of K now ledge: Thi theme present and di cu e fact , 

concept , principle and law . It pre ent hypothe e , theories and model and 

require the reca l l  of knowledge or information . 

cience a n d  I t  I n teract ion w i t h  Tec h n o logy a n d  Society: This theme i l lustrates 

the impact of cience on ociety . This a pect of Scientific Li teracy pertains to the 

appl ication of cience and how technology help or hinders humankind. I t  involves 

ocial issues and careers. 

XIX 

Reada b i l i ty :  Readabi l i ty i s  defined as the re lative ease or d ifficu lty of printed 

materia l  or the qual i ty of reading materia l  that makes it understandable for those for 

whom it wa written .  I n  current study it means that how a student from grade 6 to 9 

i s  capable of reading a we l l  as understanding a context in  a scient ific textbook. 

S t u d e n t  rea d i ng level: Student reading level is defined as a measurement of a 

student's abi l i ty to read and comprehend the Engl i sh l anguage. I t  i s  genera l ly stated 

in terms of grade-level ,  which is determined from the student 's score on the reading 

section. In  this study, it i s  defined as the analysis of the reading levels  of students 

compared with the level to the reading l evels of science textbook using c loze test 

results. 

Cloze Read abi l i ty Test :  Cloze Test a measure of readi ng levels of students. It is 

constructed by deleting every fifth word from a passage, the deleted words are 

replaced by underl ined b lank spaces of a uniform length, and the tests are 

mimeographed. 



xx 

Fr) Read abiJit  Gra p h :  The 1 97 1  Fry Readabi l i ty Graph is a graph u ed to 

estimate readabi l ity Ie e ls  by plotting entence per- l Oa word and syl lable per - 1 00 

word on a graph. The sentence and sy l l able counts are based on an average from 

three 1 00 word pa sage randomly selected from the u er's materia l .  The Four books 

u ed in thi tudy ranged from i tb grade to ninth grade. 

Cycle 2 :  new grade level system used to d e  cribe the preparatory stage level of 

education y tem that includes grades 6 - 9 of 1 2- 1 4-year old students. 
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Chapter 1: i n t roduct i on 

1.1 Backgro u n d  

Textbook are one of  the re ources that help leamer acquire knowledge. 

U ual ly, tudent· and teachers acknowledge cience textbooks as one of the main 

ource of cienti fic knowledge during the course of leaming. The abi l i ty to read them is 

al 0 one of tlle k i l l  by which educational curricula achieved the goals  for which they 

are tated (AI -Jawamah, 200 ). Research from nwnerou countrie uggests that science 

in truction in schools are general ly heavi ly based on science textbooks ( Fang, 2006; 

Ginsguger-Vogel & Asto lfi ,  1 987;  Groves, 1 995;  Otero & Campanario, 1 990; Stem & 

Ro eman, 2004) 

cience textbooks continue to be a major component of science instruction 

throughout the nation. The e teaching aids are used widely and frequently in science 

classroom ( Exl ine, 1 984; Harm & Yager, 1 98 1 ) . In many classrooms, they provide the 

majori ty of the instructional support beyond the teacher. Science textbooks contain 

much of the cient ific information students receive ( M ayer, 1 983),  which influences how 

tudents perceive the scient ific enterprise. Reading science texts seem to be a 

part icularly painstaking endeavor for students whether these texts are written in  their 

native tongue or in a foreign l anguage ( Fang, 2006). 

Science texts in  general consti tute a distinctive genre characterized by a 

compl icated, rigid organization, a large number of technical and non-techn ical words, 

long nominal phrases, sentences dense with information, and compl icated syntactic 

structures ( Fang, 2006; Ha l l iday, 1 993 ; Gee, 200 1 ;  Groves, 1 995;  Sutton ,  1 998;  & 

Park inson, 2000) .  Textbooks are the most frequently used learning suppOli materia l  and, 



the avatl btl l ty of high quail textbook· I ne of the c nt lcal factor In  the u ce fu l 

implementat ion of educati nal re� rnl ( mal, 1 999; ocking, e tre & Brown, _000; 

& Department f Educat Ion of outh fnca, 2009). 
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f reading \ ith under tanding of textbook i c lo ely a oCJated 

with the appropnatene 's f the content of textb ok ; to the level of tudent cognit ive, 

mental and p ychological readine ( L- widi & I -Khal i l i ,  1 997) .  Thi mean that the 

tudenL abi l ity to c mprehend cientific content, ocabulary and terminologie 

clo el  related to their abi l i ty to read the textbook . For many year , researcher ha e 

found that teacher re ly heavi ly on the II e of textbook . I t  fol low that we can tate that 

It repre ent the main ource that tea her and student re ly on when learn ing cience. 

More recently, a number of s tudie have reported on the alue that student and 

tea her can draw from te tbook and how they can erve the learner (Tairab, 2006). 

For example, textbook serve both learners and teachers in  many way - Leamer use 

them a tool for learn ing and teacher u e them as tool fi r guiding their teach ing. 

Textbook great ly infl uence how content i del ivered and, indeed, how i t  i internal ized 

by the learner . chmidt, McKn ight & Raizen ( 1 997) ident ified textbook a playing an 

important role in  making the leap from curricular intentions and plan ; to c lassroom 

actIvit ie and learning by making content a ai lable, organized, and set out learn ing tasks 

in a form designed to be appeal ing to student . Earl ier in the 1 980 , a study reported that 

over 90°'0 of a l l  cience teacher u e a textbook 95% of  the time; hence the textbook 

become the cour e outl ine, the framework and the parameter for students' e penence, 

te ting, and a worldview of science ( Yager 1 983 ) .  
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Tcxtbo k can directl rc late to tudent ' learning ( Tinne , 200 1 ) , a they largely 

dctenninc what tOpl and Idea are taught in cla ro m and how the e tOPIC are taught 

( tern Ro. eman, 2004). It i there� re important that they hould be de igned, \ ritten, 

and ch ,>en a ·  a mean of learning in \ ay that match and al ign with the tudent learn ing 

goa'" that the educator and th curricu lum de el per ha e ident i fied a an integral to 

the under tanding f the subject matter. 

1.1.1 cien t ifie Li terae a n d  c ienee Textbook 

clent l fic Li teracy ( L) i one of the main educational goal worldwide, and the 

e Idence to upport thi i found in a number of area which include curricula 

prescription , and profe ional and pol i t ical di cour e ( McEneaney, 2003 ; & Robert 

1 9  3 ) .  c ient i tic L iteracy i a broad term and there i s  no con en us among science 

edu ator on it definition. Ho\ ever, cientific L i teracy i nvolve individua ls developing 

ound under tanding of cient ific fact , the cientific inquiry proce , and an awarenes 

of the relatIon h ip among cience, technology, and ociety ( Bauer, 1 992; & RC, 

1 996). Because of the importance placed on the acqui i tion of cientific Li teracy, 

cience education mu t meet the chal lenges of improving cient ific L iteracy among 

tudent (Maar chalk, 1 9  8; & Roberts, 1 983) .  

Beyond c ience education reform science teaching materia l , including 

textbook hould promote the development of Scienti fic L i teracy by providing a 

balanced representation of the many a pect of Scientific L iteracy. For example, 

ChIappetta, F i l lman, & Sethna ( 1 99 1 )  suggested that in  order to effectively achieve 

cientific L i teracy among tudents, cience curriculum materials should emphasize the 

fol lowing theme : Ba ic knowledge of cience; in  e t igative nature of cience; science 



as a way of knov"mg; and interaction of C lence, technology and 0 lety . In addition, 

they synthesIzed the e four theme of clenti fic Li teracy from ariou re earcb tudie 

( o l lette htappetta, 1 9  6; Harm & ager, 1 9  1 ;  arcia, 1 9  5 ), and the. ational 

clcnce Teacher ' iation' ( T )  1 9  2 po i tion on L .  The e four theme of 

clent ific L I teracy have become the main e lement in  contemporary cience education 

reform d cument ( AA , 1 993 ), national cience ducation tandard 

natIOnal education pol icie , and chool cience curricula worldwide. 

R , 1 996), 

everal cience te tbook have been analyzed to estab l i  h the repre entat ion of 

the four theme of cientific L i teracy mentioned abo e ( Baarah, 1 99 1 ;  BouJaoude, 

2002 ; hiappetta et a I . ,  1 99 1 a; hiappetta et a I . ,  1 993 ; F i l lman, 1 9  9; Garcia, 1 9  5 ;  

Laugk ch, 2000; Lumpe & Beck, 1 996 ' Mumba Cbabalengu la & Hunter, 2006; & 
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v "kin on, 1 999). I n  general ,  the e tudie report that in the ba ic knowledge of cience, 

the a pect of " cient ific Literacy" i the mo t empha ized theme fol lowed by "science a 

a \ ay of inve tigat ing" theme, Ie on "science a a way of knowing", and even Ie on 

the "interaction of c ience, technology, and ociety" theme. H owever, none of the e 

studie ha pro ided an explanation for the unequal representat ion of the four themes of 

clentific L i teracy in  cience textbooks. 

Recent cience educat ion refoml in the Uni ted Arab Emirates have c learly 

emphasized the role of cient ific and technological l i teracy in  haping the future 

development of the country. Most of these studies have proposed promi ing goals  for the 

future and d i rection of education. Among the goals frequent ly appearing in mo t of the 

recent curriculum document developed by the M in i  try of Education ( MOE), including 

vision 2020, i s  to help tudents acquire the cientific and technologica l l i teracy 0 that 
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they can "ha\e better future choice , l i felong learn Ing  ki l l , and con equent ly better 

l iving tandard " ( M  , 1 999) .  M reo er, i n  order t achIeve the tated goal , the MOE 

ha cal led for ba I C  ref! nn to be I nc luded in the teaching learning proce e through 

d l\  er I fi atlon and di fferentiation of in truction that take into account the tudent diver e 

background and capabi l i tie . on equent ly, diver ification and differentiation 

nece ,Itate that learnIng re ource , including te tbook hould be appropriate for the 

learner' 0 that intended outcomes can ucces fu l ly be ach Ieved. 

WIth the mcrea ed real ization of the importance of the reform, new 

generat ions of textbook and learning material have recently been introduced to the 

field of education in the United rab Emirate . The selection of these textbook to be 

1I ed a re ource for learning was governed by the re le ance of the content and the 

degree of corre pondence with the tated learning outcome . Whi le  the election of 

textbook can be regarded a expert-ba ed, there i very l i tt le or no apparent re earch 

ba ed evidenc to upport and al idate th u efulnes of the e textbook . ducator , 

therefore, need to detennine the extent to which the e newly developed textbooks focu 

on covering and developing cientific L i teracy among the learners and a e s how wel l 

the e textbook effectively support the attainment of those specified learning goals .  The 

only way to gain thi information is through carefu l  and y tematic evaluation of 

textbook . H ence the need for thi current research ari es. 

1 .1.2 Readabi l i ty of  Science Textbooks 

I n  order to meet the purpo e for which textbooks are designed, re earchers have 

ugge ted that textbooks should be appropriate for learner to use so that they can 

benefit from them. A uch, readabi l i ty of textbook become an important avenue for 

re earcher to pur ue. I t  al 0 promotes conduct ing re earch tudie to e tab l i  h 



readabi l ity indlce, for tc'Xtbook . Readabi l i ty i thc pr duct of interactIOn f the reader 

wIth material pre 'cnted l J1 the textb ok. fter the complet IOn of the proce of reading 

through the ,ucce. ive tage of differentiation, it how that there i compatibi l ity 

betv"een them. Readab i l I ty i \ hat make ome textbook ea ler to read than other . It i 

ften c nfused \ I th legibi l i ty, \ hich i concerned with the typeface and layout of tbe 

te. tbook. Klare ( 1 963 ) dcfines readabi l i ty a "the ea e of under tanding or 
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comprehen I n due to the ty le of wri ting". Thi defini tion focu e on the wri t ing tyle 

as separate from i ue u h a content, coherence, and organ ization . I n  a imi lar 

manner, Hargi and her col league ( 1 998)  tated that readab i l i ty i the ease of reading 

word and entence , and a uch i an attribute of c larity .  Dale & Chai t  ( 1 949) provided 

a 111 re comprehen ive definit ion a : 

The um total ( inc luding a l l  the interaction ) of a l l  tho e e lement within 

a given piece of printed materia l  that affect the ucce a group of reader 

have with i t .  The succes j the extent to which they understand it, read it 

at an optimal peed, and tind it interest ing. (p23)  

De pite the variou definit ion of the readabi l i ty ugge ted by the researcbers, 

they genera l ly agree on the notion that it means the abi l i ty to read appropriately with 

under tanding and comprehend the content pre ented in  the textbook. A uch textbook 

readabi l i ty can be re lated to the extent to which the textbooks are appropliate for the age 

Ie el of the reader. 

Given the importance of reading cience textbook , researcher have conducted 

many studies to detern1ine the read abi l i ty l evel of science textbooks ( Wait, 1 987) .  L in ,  

( 1 990) analyzed the books of Earth Sciences (Geology) u ed in school in  Taiwan and 



fi und igm ficant problem \"'Ith the way they pre ent infom1at IOn to tudent . For 

e'(ample, L in d l  covered that the textbo ks offer tudent \ ith the problem, the 

procedure· and the re ult before the experiment, and that the que t ion mmimally 

mea. ure the tudent I mental capaci ty,  focu ing only n memorizat ion of information. 
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J hn 'on (200 I )  rep rted m hi tudy that the readabi l ity of the reviewed textbook did 

not n e to the reqUired level of educatIOn. John on (200 I) focu ed on comparing the 

readabi l i ty of textbook of phy ic at d ifferent leve l .  The tudy showed that the leve l of 

readabi l i ty of phy ic textbook wa low and did not reach the l imit accepted for th e 

boob, and readabi l i ty of the e textbook were higher than the level age of the tudents. 

1 t  I �  therefore, imperative that textbooks mu t provide the right content and instructional 

·upport I II level of readabi l i ty that i appropriate for a l l  tudent . 

Textbook in the Un ited rab Emirate con t itu te important learning re ource 

for many tudent and teachers, as ugge ted by Bano, ( 2005) Textbooks are considered 

a the ole and legitimate ource of knowledge for both tudents and teachers. Much ha 

been achieved i nce the early 1 970s but efforts are now being made to improve the 

educational em ironment for a l l  pupi l , in l i ne with a re-evaluation of the government.  I n  

part icular, Abu Dhabi Education Counci l  (ADE ) is spearheading privatization of the 

education sector in  Abu Dhabi .  More rec ntly, reform have been influenced by Engl i h 

Language Education y tem . The upgrading of Engli h Language k i l l  and u e of 

computer technologie are government priori t ie , a the traditional chool education in 

the U E had been based on Arabic and I s lamic culture and teacher-centered learning 

method . I n  Abu Dhabi, curr iculum formulation for chool level is the prime 

re pon ibi l i ty of the Abu Dhabi Education Counci l  (ADEC) and Ministry of Education . 

bu Dhabi Education Counci l (ADEC) develop and regulate curricu la  for a l l  chool 



ubjects fr m pre-pnmary ( arly h l ldhood ducatl n )  t econdary by Involving 

. ubJe t and red gogl al expert from local and for ign in t l tut lon .  I I  textb k that 

are rec mmended for u e in bu Dhabi chool w re approved after carefu l valuation 

by DE: . Howe\ er, \\ I th a l l  the mea ure put in  p lace by D it i genera l ly 

recogl1 lzed that there are defic i  ncie in the way in  \ hich te tbook ar 1I ed by tudent 

and teacher . 

1.2 tatemen t of the P roblem 
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Much ha been aid about the mi match between the content presented in cleoce 

textbooks, their reading Ie I and the cognit ive readine of the learner in UAE.  The 

pre ent tudy focu e on cient ific L iteracy and readabi l i ty analyse of science 

textbooks u ed in grade (6 - 9). The lack of ystematic re earch finding concerning the 

ul tab i l i ty of textbook at these educational levels ,  ha gi en ri e to conceptua l izing the 

problem of this re earch. 

The pllrpO es of thi study, therefore, were to examine the nature and extent of 

clent ific L iteracy theme coverage in  the cien e textbook of the ycle 2 school , and 

their readabi l i ty level in re lation to the cogni tive readine of tudent at Cycle 2. I n  

particular, the tudy was interested in  establ i  hing the nature and extent o f  the Scientific 

L iteracy theme representation across and within the cience textbooks at the Cycle 2 

education level in the UAE, and to examine the readab i l i ty of the e textbook and find 

out to what extents the e textbook are sui table for achieving the purpose for which they 

were de e loped. 



1. Pu rpo e of the Re arch 

Readabi l i ty I an Important con truct for b th educator and textbook author . 

Finding the right fit beh-veen tudent ' reading abi l i ty and text d ifficulty i an important 

and hal lcnging ta k for tea hcr ( Fry, 1 977) .  Th i rudy i therefore pec ifical ly  ct to: 

I dent Ify the a pects of cienti fic Literacy (theme ) th at are empha i 7ed by the 

clcnce t tbook u cd in Grade 6 - 9 of bu Dhabi Education ounc i l  chool 

(ADE ) .  

2 .  the readabi l i ty I e  e l  of cience textbooks u ed  in  Grades 6 - 9 of bu  

Dhabi Education Counci l chool (ADEC) .  

3 .  ompare progre ion of readab i l i ty indice of Grade 6 - 9 of  Abu Dhabi 

Educat Ion ounc i t  chool ( D  ) .  

1 A Re earch Que t ions 

ince the qual i ty of cience textbook ha a ign ificant impact on teaching and 

teaming of cience tudents, thi rudy i de igned to find an wer to the fol lowing 

que tion : 

I .  H ow doe cience textbooks u ed in grades 6 - 9 of Abu Dhabi Education 

Counci l school (ADEC) repre ent the theme of cient ific L iteracy? 

9 

2.  What are the readabi l i ty indices of science textbooks u ed in  grade 6 - 9 of Abu 

Dhabi Education Counci l  school (ADEC )? 

3 .  How are the readab i l i ty indices of  these textbook progress through the grade 

levels of Abu Dhabi Education Counc i l  schools (ADEC)? 
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Previou rc earch tudle have mamly focu ed on defining level of c lent ific 

Li teracy and the uperficial al Ignment by topic heading t tate learning outcome . I t  i 

intended in this re arch to examine cien e textbo k in re lation to their abi l i t ie to 

de elop a pect of the cientific Li teracy am ng tudent , u tng criteria drawn from the 

best a\ at lable re earch about ho\ tudent learn. 

1.5 ign ifica n c  of the  tud 

The chal leng in a c ing readabi l i ty i not only to detennine how d ifficult  a 

te tbo k i to read, but to match the leamer' reading abi l i ty with the textbook reading 

difficu lty .  Acc rding to Freeman & Per on ( 1 998), "textbooks have imultaneou ly been 

criticized for bcmg both too ea y and too difficult". Accordingly, the importance of thi 

study I to pro\ Ide e idence-ba ed data in re lation to the reading level of these textbook 

and, help curricu lum planner to ident ify future science textbooks .  Moreover, they need 

to provide recommendation ba ed on e idence. 

I .  tudent : I t  i a ital ski l l  for tudent to kno\ how to read properly in order for 

them to gain accurate vocabu lary and knowledge, which can a si t them in  

getti ng wide knowledge from any cient ific textbook. Thu a vocabu lary 

mtroduction to each ection being taught hould be introduced. 

2. Teacher : tudent who are not good enough in reading wi l l  make the teacher's 

Job more difficult  tban needs be, wbich w i l l  al 0 affect other student '  

perfornlance negatively. Furthennore, i t  \ i l l  be a wa te of t ime to re-explain 

and tran late a certain  Ie on in a scientific  textbook rather than beginning a new 

one. 



3 .  u lTlculum de\ eloper : there are two thing \ hlch h u ld be under 

1 1  

con Ideratl n .  n one Ide, de e loper hou ld not make cientific textb o k  too 

comple , becau b th teacher and tudent \ i l l  not u e it efficiently. On the 

other Ide c lent ific textb ok hou ld be ea ler and more exc it ing in order to 

catch the tudent ' attention and to achie e the curriculum developer I goal 10 

pread1 l1g knowledge, but with more b nefit . 

I t  is Important therefore in context uch a UA where tudent re ly heavi ly  on 

textbook' that the e textbook mu t be a ses ed for content repre entation of valuable 

lent l fic knowledge and readabi l i ty I e l .  Thi i becau e reading with under tanding of 

textbo k i c losely a ociated with the appropriatenes of textbook to the level of 

tudent cognitive, mental and psychological readiness and thu • attainment of learn ing 

outcome i ery much becoming a function of both appropriatene of the coverage of 

content and the reading level of that content. 

1.6 Li mitat ion 

De pite the importance of content analysis of science textbook in teml of 

repre entation of cientific Literacy theme and readabi l i ty l evels,  there i an 

opportul1 1 ty here for the tudent to make effective use of the e textbook . There are 

some l imi tation and constraint that work again t the explorat ion of this opportuni ty as 

brought forward above. The l im i tations of thi Shldy therefore can be summarized in two main 

pomts : 



1 .  Thl tudy IS l im i ted to analyzing one chapter from each cience textbook from 

the material pre entcd in the e textbook . Thu , in 0 doing thl may l imit the 

genera l izatIOn of thl tudy. 

2. The tudy I a 'mal l- cale in e tigation \ ith only tudent elected from t\ 0 

school part ic ipating a a ample for thi tudy. Therefore, finding may be 

mterpreted " ith caution. 

1.7 Defi n it ion of Term 

1 2  

The fol lowing term are defined to  communicate more preci se mean ing pecul iar 

to th i '  study. 

cient ifi c  Literacy: i s  the capaci ty to u e cientific knowledge to identify que tion and 

to draw evidence-ba ed conclu ions in order to under tand and help make deci Ion 

about the natural world and the change made to it through human act ivi ty (OECD, 

2003 ). 

I 0, cient i fic L i teracy i the knowledge and understanding of scient ific concepts and 

proce e reqUired for per onal decision making, partic ipat ing in civi l and cultural 

affair and economic productivity ( ational cience Education Standards, 1 996) .  The 

e ence of Scientific L i teracy is the abi l ity to use scient ific knowledge to make informed 

per onal and societal deci ions ( Lederman & Lederman, 2005 ) .  The present study adapts 

these two perspect ive offered by OECD (2003 ) & Lederman and Lederman (2005 ) .  

Taking i nto con ideration the e per pectives, the fol lowing terms were a l  0 defined 

usmg the fol lowing definit ions: 
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Science a a \V a) of T h i n k i n g :  Thi theme de. cnbe how a cienti t expenment , 

show ' the hi torical development of an Idea (how cience proceed by inducti and 

deduct ive rea oning) give cau e and effect re lation h ip, and bring out hO\\l cience i a 

dlsc lp l tne di po ed to self-exammation ( Udeani ,  20 1 3 ) .  

cience a a \V a) of I nve tiga t ing:  Thi theme reflect the acti e aspect of inqui ry and 

learning which invol e the student in the method and proces e of cience. I t  

t lmulate thinking and dOl l1g by asking the tudents to find out (Udeani ,  20 1 3 ) .  

cience a a Body of K now ledge: Thi theme present and di cu fact , concept , 

princip le and law . I t  pre ent hypothe e , theorie and models and reqUires the recal l 

of knowledge or infonllation ( Udeani 20 1 3 ) .  

cience a n d  I t  I n teract ion , i t h  Tec h no logy and ociety:  Thi theme i l l u  trates the 

Impact of c ience on ciety. Thi a pect of Scient ific L iteracy pertain  to the 

appl icatlOn of cience and how technology help or hinder humankind.  I t  involve 

ocia l  i ue and career ( Udeani ,  20 1 3 ) .  

Read a b i l i ty :  Readab i l i ty i defined as the re lative ease or difficulty of printed material 

or the qua l i ty of reading material that makes i t  understandable for tho e for whom i t  was 

wntten ( Pride, 1 9  7). In the pre ent study, readab i l i ty is  i ntended to reflect the Ie el wi th 

which tudent can read the e textbook with understanding. 

tudent  readi n g  leve l :  S tudent reading level is defined as a measurement of a student s 

abi l i ty to read and comprehend the Engl ish language ( Pride, 1 987) .  I t  i s  genera l ly stated 

in tenn of grade- leve l ,  which i detenni ned from the student's  core on the reading 

ection. In thi study, i t  is defined as the analysi of the reading levels  of tudents 

compared with the level of the reading levels  of science textbook using Cloze Test. 



IOLe Read abi l i ty T t :  loze Te t i  a mea  urement of readmg level of  tudent 

14 

(Tayl r & WI I  n, I 53 ) .  I t  I con tructed by delet ing e\ ery fi fth word from a pa age: 

the deleted word are repl aced by underl ined b lank pace of a uO lform length. 

Fry Read abi l i t  G ra p h :  The 1 97 1  Fry Readabt l i ty Graph I a graph used to  e t imate 

readab I l i ty Ie el by plottmg entence per- I 00 word and yl l able per - 1 00 word on a 

graph. The entcnce and y l l ab le count are ba ed on an average from three 1 00-word 

pa age randomly selected from the u er' materi al . Four book used in thi study 

ranged from ixth grade to n inth grade (F i lming, 1 977) .  

yc1e 2:  The M inistry of ducation ha adopted an educational development strategy 

cal led ' Education 2020 ' ,  based on succe sive 5 -year p l ans. A new grade Ie els system 

was introduced into government school , as uch ( yc1e 2 )  the preparatory tage cater 

for chi ldr n aged between 1 2  to 1 4  year . That exactly mean in the current tudy. 

1.8 O rgan ization of the  t u d  

The study i organized in  five chapter . Chapter 1 ha  introduced the re earch 

problem, high l ighted the purpose, the research que tions, the sign ificance of the current 

tudy, a we l l  as defining the key term and ident ifying the l imitations of the study. 

Chapter 2 has provided further understanding of how previous re earch studie 

inve t igated the scope and depth of how Scient ific L iteracy is represented in  science 

textbook , and how authors conducted the readabi l i ty analy i s  studies.  The review of 

l iterature has provided a framework through which the importance of the focus on 

analy i of the representat ion of Scient ific L iteracy and readabi l i ty levels in  science 



textbook f yclc2 cho I I re ealed ID order to a certam what we gra p about tht 

re earch problem. 

1 5  

hapter 3 on the other hand h a  focu ed on the methodologies u ed t o  find 

ansv.er to the research que t lOns a ked in chapter I IDc luding the procedure fol lowed 

< nd to col l ect data and analyze the e data . The re u l t  of data analy e and finding 

emerged from the tudy were pre ented in chapter 4. 

r l l1al ly, chapter 5 pre ented a ummary of the tudy and the major finding , 

conc lu  Ion drawn from the finding , a di cu ion, impl icat ion , and recommendation 

for future tudie . 
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h a pter 2 :  Literatu re Revie\\ 

2 . 1 I n trod uct ion 

Thl chapter pre ent and review e ential finding of related prev iou tudie in 

the area of clence textbook analy e , Scientific L iteracy and readabi l i ty .  Part icularly 

the chapter focu e on finding that showed the analysis of Scient ific L iteracy and 

readabi l i ty of cience te tbooks that were related to the level of tudent readabi l ity .  Thi 

l iterature re iew, i l I u  trate di fferent areas of investigation, the science textbook qual ity 

including cience textbook function and characteristics. I t  also inve tigate learning 

and teach ing from them. On the other hand, it examine the major defining readabi l ity 

and re earcher's opinion a wel l  a the factors affecting the readabi l ity of cience 

textbook , and the tool used for analyzing the readabil i ty of science textbook . 

2 . 1.1 tud ie  Related to Textbooks in General  

cience textbooks mu t repre ent Sc ience in a way that supports learner in 

rna tering the di c ip l ine. They al 0 serve both learners and teachers in many ways; 

Learners u e them as tools and tutor whereas, teachers use textbook a a guide to their 

teaching. M oreover, textbooks great ly influence how the content is del ivered, and 

indeed, how the learner interna l ize it. Learning from textbooks add another dimen Ion 

to the complexity of the learning process particularly the dimension of text and 

information processing. Schmidt, Mcknight, & Raizen ( L  997) identified textbooks a 

p laying an important role in making the leap from intentions and plan to cl assroom 

activit ie and learning by making content avai lable, organizing it, and etting out 



learning ta k In a fonn de Igned to be appeal ing to tudent . Earber in the 1 9  0 '  , a 
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tudy reported that over 90°10 of a l l  clence teacher u e a textbook 95% of t ime; hence 

the textbook become the cour c outl ine the framework, the parameter for student ' 

experience, and for te ting, a worldvlew of cience ( Yager, 1 9  3 ) .Textbook can direct ly 

re late to students ' learning ( inne , 200 I ), a they large ly detennine what topic and 

id a are taught in cIa r om and how the e topic are taught ( tern & Ro eman, 2004) .  

ub equently I t  i important that they hou ld be de igned, written, and cho en a mean 

of learn ing in a way that matches and al ign \ ith the student learning goal that the 

educator and the curriculum developers have identified as integral to the under tanding 

of the ubject matter. 

cience education research ha exten ively discu sed the use of textbooks and 

the way of conceptual izing and writing them e pecia l ly for tudent ( K Ia en, 2006) .  

Teacher have to face many chal lenge in  their work (Ander on & Helms, 200 1 )  in order 

to elect and choo e the appropriate textbook . For example, Fang (2006) encourage 

teacher to u e paraphra ing exerci  e a they could serve a a way to tran fonn the 

cientific language into everyday language. Hen on ( 2004) ummarize three way for 

teacher to u e textbook : Some try to avoid using them at a l l ;  the econd group center 

their teaching on the textbook and supports it with other books, journal and newspaper 

and the third group of teachers design thei r  own curriculum and j ust use the textbook 

along with other medIa as upplementary materia l .  

Leamer can on ly learn from textbooks that they can read and understand 

though textbooks are often di fficult  to understand ( H  u & Yang, 2007) .  Con equently, 

the comprehension of texts deserves further di cussion. Research from numerou 

countrie ugge t that c ience in truction in chools is genera l ly heavi ly ba ed on 
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sC Ience textbook ( Fang, 2006; Grove , J 995 ; Gin guger- gel & A tolfi, 1 9  7; Otero 

& ampanari , 1 990; tern & Ro eman, 2004) .  

ne f the major problem confronted by Engl J  h a a econd language learner in 

learn ing c lence I the lack of language proficiency. Yong (20 1 0) affirms that if  the 

under tandmg of te tbook language i d ifficu lt  for Engl i  h peaker , it i l ikely to be 

even more d I fficult for student who learn cience in a econd language. A reported by 

uran, Dugan & Weffer ( 1 99 ) language minority tudents in school did not have the 

nece ary l ingui tic tool to con truct advanced science concept . a con equence they 

ha e weak cientific knowledge because of their inab i l i ty to con truct scientific concepts 

and meaning effectively due to their low-level Engl i  h ski l l . Furthennore, it has long 

been recognized that tudent encounter enonnous problem learn ing cience in a second 

language (Mohiddin, 2007; Romaizah, 2009; & Yong, 2003 ) .  

I t  ha been approved that in  cience education, language is  no longer an 

l l1cidental medium through which student ex pres their thought and reach better 

understanding. I t  is rather vocabu lary and grammar to rna ter before entering science 

c las e . Hence, language can become an imped iment to learning in the way it leads to 

many mi conceptions ( Boujaoude & ayah, 2000) .  I t  i s  obvlOu that without a 

foundation in  scientific glo sary, and lack of the developed ski l l  in learn ing, students 

have low ach ievement in science. 

Textbooks have ignificant roles as they are considered as "primary vehic le for 

dehvering content knowledge, determining in  large mea ure what goe on in a c la " 

( Lebruny, Lenoir, Lafore t . . .  and Pearson, 2002) ,  and for a es ing what student do 

and do not learn (Oakes & Saunders, 2004) .  A majority of teachers consider textbooks 



a the only teaching re ource (\I1affia, Dla , Brauna & ruz, 2003 ) .  Textbooks do not 

only influence what and how tudent learn but al 0 what and how teacher teach.  
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John<;en ( 1 993 ) di cu  ed the n ept of  "textbook authority" a a comple 

concept and can have botb po itive and negati e impl icatIOn .  What authority the 

textbook exert J I1 a c las "room depend on hO\ the learner and teacher vie .. textbook 

and re pond to them ( Ke idou & Ro eman, 2002 ) .  pple & Christian- mith ( 1 99 1 )  

Ident ified three way In .. "hicb people can po Ib ly re pond to text : Dominated, 

negotiated, and oppo it lOna l .  0,  they can accept tbe content of a textbook a a face 

va lue, or a reader may di  pute a part icular c laim, but accept the overa l l  interpretation of 

a text, and other reject the dominant tendencies and interpretations in text . 

The qua l i ty of a te tbook i a complex is ue and i t  i not immediately apparent 

what a good textbook must look l i ke .  A good textbook wa defined as one that ha the 

potential to support the learner and teacher in attain ing the de i red cience learning 

goals .  Therefore, a good textbook is  a textbook that incorporates characteri t ic that 

enable it to upport the learner and teacber ( Oa is  2003b) .  A good te tbook ha the 

potential to offer ub tantial and ign ificant support to teacher . In the ca e of under­

qual ified teacher , textbooks and exemplary materia l  are often the only sources of 

guidance and support readi ly avai lable (McKenney, 200 I ;  ewton & ewton, 2006; & 

Ogan-Bekiroglu,  2007). 

Con equently, tbe presence of the e characteri t ics in a textbook wi l l  i ndicate i t  

qual i ty or i t  potential to  up port both the learner and the teacber. The complex i ty of the 

problem of identifying the charactelistic that indicate textbook qual i ty, demand a 

y temat ic  approach to the problem. The overal l  purpose of upport ing the learner and 

the teacher can be broken down to a number of separately identifiable function that 



contnbute t fu l fi l l ing the overal l  purp e. The purpo e of cience educatIOn textbook 

I t upp rt teacher and learner through learn ing proce (Garcla-Barro , Martmez­

Lo ada, ega ' Mondelo, 200 1 ;  & i tz, 200 1 ) . Ke idou & Ro eman (2002, 523 )  

a erted that textbook : 

20 

Provide a coherent cience program f, r tudents ba ed on the be t thinking 

avai lable In the field, and material that support t acher in  mak ing more thoughtful and 

mfomled de is i  n about their own cience student's learn ing." 

2.1.2 tudie in c ient ifie  Literacy 

The theoretical framework of thi tudy is  presented from the cient ific Li teracy 

and the readabi l i ty per pective . cientific L i teracy has recently attained the tatu of a 

uni  er al and a central educational goa l ( Holbrook & Rann ikmae, 2007; & McEneaney, 

2003) .  ational educational ystems around the world assume that the demand o f  a 

modem, increa ingly technology-oriented economy require a workforce that ha a 

universal minimum level of understanding of cience a described by Bybee ( 2009), he 

con idered that c ientific L i teracy is be t described as a continuum of under tanding 

about the natural and the de igned world to reflect the tatu of being wel l -educated and 

wel l- infomled in c ience, as oppo ed to merely under tanding cientific vocabu lary. He 

uggested a broad framework, which describes certain thre holds that identify degrees of 

cientific L i teracy. 

M urphy, Beggs, H ickey, O' Meara, & Sweeney (200 1 )  used the tenn ' cientific 

L i teracy ' to refer to being infonned in  c ience with the minimal scientific knowledge 

and k i l l s  required to acce s whatever sc ientific infonnation and knowledge is desired. 
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The . ational Re earch ouncl l  1 996) defined cientific L iteracy a the kno\\ ledge and 

under tanding of scient I fic concept and proce e reqU I red to make per onal and 

�ocletal deci ion . 'R went further to identify categorie that charactenze clentific 

LI teracy. 

clenti fic L I teracy an be viev ed a a combination of themes that reflect a pect 

advocated I II cience educat ion. For example cientific  L i teracy can be viewed a 

kno\ ledge, a a procedure ( inve tigative knowledge),  a a way of knowing, or as a way 

of impacting ocietle ( 80ujaouda, 2002; tern & Ro eman 2004) .  

cience textbook remain fundamental tools  in  developing Scient ific L iteracy 

( Penney, orris, Phi l ip , & C lark, 2003) and there by provide an avenue for l i fe- long 

learn ing in cience a they are the ul t imate ource of cience knowledge in many cience 

cia room (TaJrab, 2006). Recent studies indicated that many science teachers rely on 

textbook to provide them with orne of or a l l  the content or the pedagogical content 

knowledge (Stem & Roseman, 2004) to the extent that, in many ways, they become the 

embodiment of science for tudent ( Musheno & Law on, 1 999) .  As uch, cience 

textbook are c learly po it ioned to affect profound ly the learning experience of 

tudents. Hence, poorly developed textbook can deprive both tudent and teacher of 

way that a l low them to understand and implement effective teaching practice . 

Chiappetta, F i l lman, & Sethna ( 1 99 1 )  developed a framework to capture 

cientific L iteracy in term of four theme : (a )  the knowledge 0/ science, (b )  the 

investigative natllre o/science, ( c )  science a a \t'ay o/thinking and (d )  the interaction 0/ 

cience, technology, and society. The theme of "Kno ...... ledge o/Science I I  i u ed to imply 

that the content of the scient ific materials i s  meant to present, explain, or a k the student 
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to recal l infonnation, fact , concept , pnnclple , law , tbeone , bypothe e . and model 

etc . - mean ing that the focu I on c lence a a body of knowledge and the tran m l  I n 

of clentific knovv ledge. 

The theme of "The investigative a/lire a/Science " i u ed to denote that the 

content of the cient ific material i meant to engage the learner and timu late thinking 

by chal lenging tudent to u e and apply inquiry b ha ior . Thus, the theme reflect the 

act ive nature of scient ific inquiry and appl ication of proce e of cience, uch a 

ob ervmg, mea uring, cia ifying, inferring, recording data, making calculations, 

expenmenting, etc. 

On the other hand, the theme of "Science as a Way a/ Thinking" impl ies that the 

content of the cient ific materials i s  used to i l I u  trate and de cribe how scientific 

l I1fonnation i discovered and how scientist went about establ i  h ing cientific evidence. 

In addition to reasoning and think ing, reflect ive behavior of scienti t are also 

empha ized in thi theme. I t  is expected that the content of the cientific material in thi 

theme \ i l l  not only describe how cientist experiment but al 0 how the hi torical 

de e lopment of an idea; and empha ize the empirical nature and objectivity of science. 

Final ly, the theme of "interaction 0..( Science, Technology, and Society (STS) " i 

u ed to denote that he content of tbe cientific matenals i meant to di cu and explain 

the Impacts of sc ience on society . Thu , it is expected tbat c ientific material in  this 

tbeme wi l l  tend to describe the influence of science and tecbnology on society and 

recognize the negative effects of c ience and technology on the society, and further 

discu soc ial is ues re lated to science or technology (Ch iappetta, F i l lman, & Sethna, 

1 99 1  ). 



mg the e theme , a number f tudie were earned out to as e high chool 

cheml. try textb ok ( hl llppetta, F i l lman T ethna, 1 99 1 ) , biology t xtbook 
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( BouJouade, 2002; Lor bach, M ore, 2008;  Lumpeand Beck, 1 996; & deani , 20 1 3 ) 

and phy I te'(tbook ( Mumba, habalengula, & Hunter, 2006; & Wi lkin on, 1 999) and 

general eience ( akic l ,  20 1 2 ; Tairab, 2006) .  Other area of knowledge were a l  0 

I m cst lgated u h a , math mat ic and c ience textbook ( Valverde, 2002) .The findings 

of these tudic · genera l ly refle ted that most science textbook lack a balanced 

repre entatIon of the theme , \ i th the ' KnO\ ledge of c ience' theme receiving the most 

co\ erage and more foeu aero a l l  the e tudie . Very l i tt le coverage was devoted to the 

"the investigative ature of cien e "  and science a a way of thinking' theme . 

Howe\ er, there wa evidence that newer textbook tended to represent Scientific 

L i teracy l l1 tenn of i nteraction of cience, technology and ociety .  

Moreo er, the tudy o f  Erdogan & K o  eoglu ( 20 1 2 ) examined 9th grade phy i c  , 

hem! try and biology curricular that were implemented by the M ini try of Education in 

Turkey ince the academic year 200 -2009. Their findings a lso showed an unbalanced 

repre entation in term of c ient ific  l i teracy theme . 

Takl l1g into con ideration the findings of pre iou tudie , i t  i therefore, 

I mperatIve that textbook mu t provide the right content and instructional upport. 

cience textbook mu t cover the key i deas that tudent need for l i teracy. They must 

a l  0 provide re earch-ba ed in tructional strategie that teachers can use to help  students 

l earn cient l fic idea . In 1 998,  after developing and field te ting a rigorou procedure for 

analyzing curricu lum materia l  , Project 206 1 of the American Association for the 

Advancement of Science appl ied the procedure to middle- and high-school textbook to 



sec ho\\ we l l  the a l tgn \ Ith tandard and ho\ wel l  they help tudent achieve them 
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, 200 I ) . Thi tudy pr bed beyond a upedicia l  analysi' of a l ignment by topic 

headmg and exammed each text's qual ity of in  truction aI med pecifical ly at key 

standards and benchmark , u I Ilg ritelia dra\ n from the be t avai lable research about 

\\ hat help tudents learn. The results ugge ted that out f text analyzed ( 1 0 middle­

grade science te , t  , and 10 high ch I biology te, t ) ,  only one phy ical c ience 

textbook \\ a found to be atisfactory, that i , having a high potent ial for helping 

students \earn idea that are e ential for c ience I i teracy. The re t of textbooks were 

found to be un ati factory \\ itb l i tt le potential for helping tudents learn important idea 

and ski l l . Furthem10re, from the above finding peci fic resul ts pertaining to the high 

'ch 01 biology textbook revealed that e ent ia l ly  a l l  tudents, even the best and the 

brighte t have predictable di fficult ie gra ping many idea that are covered in  the 

te'{tbook . Yet, mo t textbook fai l  to take the e obstacles into account in the act iv I ties 

and que t ion . It wa al  0 found that for many biology concepts, the textbook ignore or 

ob cure the mo t important idea by focusing in tead on technica l  term and supertluou 

detai l ,  the ort of material that tran l ate ea i ly into i tem for mult ip le choice test 

( AAA , 200 1 ). \Vh i le mo t of the book are lavi hly i l l u  trated, these representat ion 

are rarely helpful becau e they are too ab tract, need le Iy compl icated, or inadequately 

explained ( Ro eman, Kulm, & hutt le  Worth, 200 1 ) . 

2 . 1 .3 tudie  Related to Textbook Read abi l ity 

The chal l enge in  a e sing readabi l i ty i not only to determine how d ifficul t  a 

textbook i to read, but to match the leamer's reading abi l ity to the textbook reading 

d ifficu l ty .  The term ' readab i l i ty '  refer to what Fry ( 2002, p .  286) cal ls  ' true 



.... ec how we l l  they al ign wi th tandard and ho\ v e l l  they help tudent achieve them 

( ;. , 200 I ) . Th l tudy probed bey nd a uperficia l  analy i of a l ignment by topic 

hl:adl l1g and e\.aml l1ed each text" qual i ty of in truct ion a imed pecifical ly at  key 
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, tandards and benchmarks, u ing criteria drawn from the be t a a i lable re earch about 

what he lp · tudents learn .  The re u l ts suggc ted that out of texts analyzed ( 1 0  middle­

grade science text" and 1 0  high chool bio logy te t ), only one phy ical c ience 

tc\.tbook \Va' found to be at i factory, that is ,  ha ing a high potential  for helping 

·tudents learn Idea' that arc e entia l  for c ience l i teracy. The re t of textbook were 

found to be un 'at isfactory with l i t t le potential for helping tudents learn important ideas 

and k t l l  . Furthenllore, from the above finding pec ific  re ult pertain ing to the high 

chool biology textbook re eal d that e entia l ly  a l l  students, even the be t and the 

brighte't have predic table d ifficul t ie gra ping many idea that are covered in the 

textbook . Yet, mo t textbook fai l  to take the e ob tacles into account in the act ivi ties 

and que t ion . It wa al  0 found that for many biology concept , the textbook ignore or 

ob cure the mo t important idea by foeu ing instead on technical term and superfluous 

deta i l ,  the ort of materia l  that trans late ea ily i nto i tem for mul tip le choice te t 

(AAA , 200 1 ). Whi le  mo t of the books are lavishly i l lustrated, these representation 

are rarely helpful becau e they are too abstract ,  needless ly compl icated, or inadequately 

explained (Ro  eman, Kulm,  & hutt le  Worth, 200 1 ) . 

2 . 1 .3 tudies Related to Text book Read a b i l i ty 

The cha l lenge in  a sessing readabi l i ty is not only to determine how d ifficu l t  a 

textbook is  to read, but to match the leamer' reading abi l i ty to the textbook reading 

d ifficul ty .  The term ' readabi l i ty '  refers to what Fry (2002, p.  286) cal l ' true 
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readabi l ity , \ hich i the ease ith which a te t or a pas age may be read and the extent 

to \ hlch it I intere t ing to read . Thi defin ition conta ins a subjective dimension that 

distingui he it from approache invol ing the mere appl ication of readabi l ity formulae. 

The readabi l i ty of a te t - in tbi ca e a cient ific t t or passage - impl ies the 

extent t hich readers can read and make en e of the text or passage rather than 

reading. Becau e reading invol e interaction with written text , language proficiency is  

con idered to b nece ary in order to effectively understand tbe text. In other words, 

reading i a ' rea oning ta k connected to a language task '  ( Swaffar 1 988, p .  1 4 J ) . 

Hence, tudent need to learn and under tand cientific language in order to comprehend 

the cientific concepts and acquire the needed communicat ion and thinking ski l l s  

( Kearsey & Turner, 1 999) .  

aDOU researcher have reported that students find science a "forbidding and 

ob cure" ( Ha l l iday, 1 993,  p. 69) subject and that reading a science text i s  a d ifficul t  

enterpri se that can be frustrati ng ( Fang, 2006) .  But, research suggests that problems 

faced by econd language learners are not very d ifferent from those faced by native 

peaker : Both encounter s imi lar chal lenges when reading science texts as ' science 

l anguage ' inc ludes features that are pecu l i ar to science, that is ,  the scient ific register 

( Fang, 2006; H aUiday, 1 993;  and Kern 1 989) .  

According to Freeman and Person ( 1 998, 1 2 ) "textbooks have simul taneously 

been crit ic ized for being ei ther too easy or too difficult ." Texts that are easy for a reader 

to process reduce the amount of active processing. The level of the text must be matched 

to the level of the reader's abi l i ty ( Bums, 2006 & Fry, 2002) .  I t  i s  necessary to keep i n  

m ind  the fact that reader' s characteristics l i ke motivation, interest, purpose and 



ce how \ e l l  they al ign with tandard and how wel l  they help tudents achieve them 

(A , 200 I ) . Thi tudy probed beyond a uperficial  analysis of al ignment by topic 

heading and examined each te t' qua l i ty of in  truction aimed spec ifical ly at key 

tandards and benchmark , using criteria drawn from the be t avai lable research about 

what help tudent learn . The re ul t  ugge ted that out of te t analyzed ( 1 0  middle­

grade C len e texts, and 1 0  h igh chool biology text ), on ly one physical science 

te. tbook wa found to be atisfactory that is, having a high potential for helping 
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tudent learn idea that are essential for c ience l i teracy. The rest of textbooks were 

found to b un ati factory with l i t t le potential for belping students learn important ideas 

and k i l l  . Furthennore, from the above findings specific resul ts pertain ing to the h igh 

chool biology textbooks revealed that essent ial ly a l l  students, even the best and the 

brighte t have predictable d ifficult ies grasping many idea that are covered in the 

textbooks. Yet, most textbooks fai l  to take these obstacle  i nto account in the act iv i ties 

and que t ions .  I t  was also found that for many biology concepts, the textbooks ignore or 

obscure the most important ideas by foc us ing i nstead on technical  terms and superfluous 

deta i l ,  the SOlis of material that translate eas i ly into i tems for mult ip le choice tests 

(AAA . 200 1 ) . Whi le  most of the books are l avishly i 1 1u  trated, these representations 

are rarely helpful  because they are too abstract, needlessly compl icated, or inadequately 

explained ( Roseman, Kuim,  & Shutt le  Worth, 200 1 ) . 

2. 1 .3 Stu d ies Related to Textbook Reada b i l i ty 

The chal l enge i n  assessing readabi l i ty i s  not only to determine how d ifficul t  a 

textbook is  to read, but to match the leamer's reading abi l i ty to the textbook reading 

d ifficul ty .  The term ' readab i l ity' refers to what Fry ( 2002, p .  286) ca l l  ' true 



2 5  

readabi l i ty ' ,  which i the case with which a text or a pa age may be read and the extent 

t which I t  i mterc t ing to read. Thi defin ition contain a subjecti e dimension that 

di tingui hes it from approache invol ing the mere appl i cation of readab i l ity formu lae. 

The readabi l i ty of a text - in thi case a scient ific text or passage - impl ies the 

extent to h ich reader can read and make ense of the text or passage rather than 

reading. Becau e reading involve interaction with written texts, language proficiency is  

considered to be nece ary in order to effect ively understand the text .  In other words 

reading is a ' rea oning ta k connected to a language task '  ( Swaffar, 1 988, p. 1 4 1 ) . 

Hence, tudent need to learn and understand scientific language in order to comprehend 

the cientific concepts and acquire the needed communication and th inking sk i l ls 

( Kear ey & Turner 1 999) .  

Variou re earchers have repOIied that students find science a "forbidding and 

obscure" ( Ha l l iday, 1 993, p .  69) subject and that reading a science text i s  a d ifficult  

enterpri e that can be frustrating ( Fang, 2006) .  But, research suggests that prob lems 

faced by econd Janguage learners are not very different from those faced by native 

peaker : Both encounter s imi lar chal lenges when reading science texts as ' science 

language ' includes features that are pecu l iar to science, that is ,  the scient ific register 

(Fang, 2006 · Ha l l iday, 1 993;  and Kem I 989) .  

According to Freeman and Person ( 1 998 1 2 ) ' textbooks have simul taneously 

been cri t ic ized for being either too easy or too difficult . " Texts that are easy for a reader 

to proce s reduce the amount of active processing. The level of the text m ust be matched 

to the l evel of the reader's  abi l i ty ( Burns, 2006 & Fry, 2002 ). It i s  necessary to keep in 

mind the fact that reader's characteristics l i ke motivation, interest, purpose and 



per everance in the reading test ituati n may d iffer from tbe arne reader's 

characteri t ic when reading cience texts (Guthrie & Wigfield, 2005) .  

26  

The readabi l ity ofa  text depends on arious characteristic ; according to 

( Bamberger, 2000) the most important one are: the difficu l ty or complexity of content, 

the d ifficul ty of the language i t  e lf, the qual i ty of sty le, the readab i l i ty of the print as 

we l l  a the reference to the reader. The understanding tudents gain from reading texts i s  

in fl uenced by many characteri t ic , orne of which can be influenced by writers and 

other that cannot. Background knowledge, education, language ski l l s ,  and the reader's 

en i ronment are among those that cannot be changed by the writers of texts. However, 

several other factor can be in fluenced to increase understanding. For example, the 

ocabulary used, the complexity of sentences, the densi ty of information in a text, and 

the composit ion of documents are among those factors that can be manipu lated. Some 

factor wi l l  influence perceived d ifficu l ty of a text, others w i l l  influence actual 

d ifficul ty ,  and some may influence both .  

The number of words in a sentence, the number of syl lables in  a word, the 

number of idea empha ized in  a sentence, and the continu i ty of the i deas in a text are 

the properties determin ing readabi l i ty ( Tekbiyik 2006) .  According to Gunes ( 2003 ), 

short and simple structured sentences are better learnt than long and complex structured 

sentences. It i important to take word sentence lengtbs into consideration and as age 

i ncreases, word and sentence lengtbs can also i ncrease (Cecen, Ciftic, & Melan l ioglu, 

2007) .  

A study conducted by  Abu E I-Sbeikb, Sue lmyin, & Awamleb (20 1 0 ) aimed to 

determine readab i l i ty level of science textbook among the 7th grade students in Jordan, 



a \\ e l l  a to plore the effect of gender on the readabi l i ty leve l and te t order 

acc rding to i ts readabi l ity Ie el in the te tbook . The study re u l t  revealed that 

tudent ' performance in the readabi l i ty level of the textbook was within the low 
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depre ion Ie e l  al 0,  there " ere ign i ficant d ifferenc in re pect of gender revealed 

that tudent perfom1a.nce in  the readabi l i ty Ie  e l  were in favor of female tudents . The 

resul t  al 0 r ealed that the reading texts in  the textbook weren't scaled according to the 

readabi l i ty Ie e l .  

Due to  the  importance of reading science book , has conducted, some studie 

have been conducted to detect the level of study aimed to assess the readabi l i ty of 

cience book ( Wait . 1 987) ,  Engl i h and socia l  studies asses ments for students in the 

fourth, fi fth and sixth grades primary enrol led in  the school of research development at 

the oi ersity of F lOlida in the United State , and to measure the level of readab i l i ty of 

the book , where the study resul ts showed a stati t ical ly signi ficant d ifferences between 

the levels of readabi l i ty books for grades fourth and fi fth without the sixth grade, results 

a l  0 howed that wri ting cience for fourth and fi fth grades had d ifficul t  readabi l i ty of 

the c ience books prescribed for other c lassroom subjects. I t  was found that more than 

90°'0 of the students were i n  low level in  the readabi l i ty of the study sample science 

books. 

Johnson (200 1 )  conducted a study a imed to compare the readab i l i ty of the books 

of physics in the years of 1 0th and 1 1  th of education, the study has shown that the level 

of readabi l i ty of the textbooks of physics were low and did not reach the l imi t  accepted. 

Besides, readabi l i ty of these books was h igher than the level of the age of the students 

who decided to l earn them. Kotaite ( 2002 ), a lso conducted a study aimed to identi fy the 



Ie el of readabi l i ty f the Phy ic textbook scheduled second secondary grade students 

in Jordan and the scienti fic  re ult of the study indicated that the readabi l i ty of the 

textbook lay in the fru trat ion Ie el by 69% of tudents study sample.  
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Lin  ( 1 990) conducted a study aimed to analyze the books Earth sciences Geology 

u ed in school in Taiwan and the re u l ts howed that Earth Sciences offer students the 

problem , the procedure and the re u l ts before the experiment. The question is that they 

measure the mental capacity of the student, making them remembering only. I t  is 

ugge ted that the level of readab i l i ty is not commensurate with the level of educat ion 

requ ired .  

I n  a tudy conducted by Ombosaidy & A larimi  (2004), the B iology textbook of 

fir  t-grade i n  the econdary cycle  in Sul tanate of Oman was examined for the readabi l i ty 

relationship fact with ome variables such as gender and achievements in the subjects of 

Bio logy and Arabic.  Four te ts ha e been appl ied and these k inds of testing continued on 

a sample  of 209 male and female students .  The results of the study indicated that 56% of 

the study sample had a readab i l i ty level on separate leve ls  whi le 32% of the Shldy 

sample had independent level and 1 2% was at the frustration level . Resul ts of the study 

howed no stat ist ica l ly significant d ifferences between males and females in  a separate 

level in favor of females, wh i le the d ifferences were stat istical ly significant at the level 

of frustrat ion in favor of males, whi le  there were no stat ist ica l ly significant d ifferences 

between male and females in the level of education. The re u l ts  of the study also 

showed a stat istica l ly s ign ificant relat ionship at the two leve ls  but i t  weakens when i t  

comes to the performance of students in  the  reading test and their ach ievements in  the 

subjects of Biology and the Arabic language. 
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There are important tudie investigat ing the level of readabi l ity of cience book 

in a l l  academic leve l . I n  orne of the e previou tudies researchers have used the Cloze 

T t t mea ure the readabi l i ty of cience book , which is the arne method used in this 

tudy, but the difference between thi tudy and orne previou ones i s  that it dealt with 

the level of readabi l i ty of the science textbook for grade seven primary only, and found 

out " hether there are d ifference between male and fema les in the l evel of readabi l i ty 

or not, and in the knowledg included in scientific  texts according to their location in 

the cience textbook in l ight of the degree of readab i l i ty, and this i s  what has not been 

considered by any of the previous tudies mentioned before. Furthermore, E I -Masri 

(20 1 0) analyzed the readabi l i ty of Year 1 2  biology textbook in the Lebanese high school 

y tem u ing both F ie  ch and Cloze Tests, and the reading strategies that students 

employ when reading c ience texts. The resu l ts showed that the readab il i ty of the French 

version of the textbook was s l ightly higher than that of its Engl ish counterpart according 

to both C loze Test re ult and the Bormuth cri teria as appl ied to the F lesch scores. 

In fact the previous studies uggested that learner reading science textbooks in 

l anguage d i fferent from theirs encounter numerous problems ( Lemke, 1 997) .  They first 

need to simul taneously master both the science content and l anguage at the same t ime 

(Yong, 20 1 0 ) .  Lemke ( 1 997)  confirmed th is  contention by suggesting that learners have 

to be engaged in two tasks together at the same t ime when learning science; the first task 

i s  to comprehend the new l anguage ( i . e. Engl ish) and the other one is  to understand the 

scient ific content . Yong (20 1 0) reported that genera l ly ESL learners do not have the 

necessary l i nguistic tool s  to construct advanced science concepts, implying that they are 

more l i kely to underachieve in science. In addition, he reported that the readabi l i ty of the 
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ciencc textb ok inve tigatcd far exceeds the reading age of the tudent . I n  terms of the 

reading level ,  only about a third of the tudents studied by Yong were found to be 

reading at the in tructional Ie el while the majori ty were found to be at the frustration 

Ie e t .  FUlthemlore, ong al 0 found that there was a posi t ive signi ficant association 

between tudent reading Ie e l  and achie ement in  c ience. 

Merzyn ( 1 987 )  reported in his tudy that the readab i l i ty of the textbooks 

re ie� ed did not lise to the leve l of the required education. Yong ( 20 1 0) c i ted other 

tudie that found out tbat learn ing science in a econd language pose a severe barrier to 

omprehen ion of th text being read. Furtbermore, studies carried out with ESL 

learner found that the l anguage u ed in  science textbooks was too advanced for many of 

the learner ( Let oalo,  1 996) .  These author reported that the level of l inguistic 

competence' posse ed by ome year 1 2  ( 1 7+ year ) ESL learners may be comparable to 

that of Year 5 ( 1 0+ years) Engl ish-speaking student . Santa & Alverman, ( 1 99 1 )  

reported tbat students studying science in  a language other than their home language are 

not on ly chal lenged by the expectation of high school demands of science but also by 

the language experience of having to read science textbooks and derive mean ings from 

analogy and metaphor that are frequent ly used in science . 

The conc lusion tbat can be drawn from these studies i s  that it becomes imperative that 

textbooks provide the rigbt content and instruct ional support in l evels of readabi l i ty that 

i appropriate for a l l  students. Because textbooks can be considered as not only an 

influence of what and how s tudents learn, but a lso what and how teachers teach, 

particularly in centra l ized curricu la such as those of UAE, where the sc ience textbooks 

are written in Engl ish whi lst UAE students are fore ign language learners. It is therefore 



Imp rtant to find out whether the e science te, tbook provide appropriate scientific 

content to the tudcnt or not. 

2.1 04  t u d i e  Related to  U A E  Con te. t 

The ni ted rab Emirate ha undertaken cience education reforms for the 

purpo e to achi ve promi ing goal for the future and to di rect cience education to 

erve the development of the country. In other words, there is a need to a modem 

3 1  

t chnology-oriented economy. 0, tudents shou ld acquire the min imum level of 

understanding of c ience as de cribed by Bybee ( 2009) .  These refoml ' appeared in  most 

of the recent cience textbooks in the fie ld of education which were adopted by the 

Min i  try of Education and DEC, includ ing the v ision of 2020 and A DEC a ims at 

a l lowing the learners acquire the cient i fic and technological l i teracy so that they w i l l  be 

able to have better pro peets, l earning ski l l s  and consequently better l iv ing standards 

( ADEC, 20 1 0) .  

Taking into account the rapid movement of refornl in the UAE, studies related to 

UAE in relat ion to textbook analyses were rare. The search of previous research studies 

has resul ted in l im i ted number of studies that deal with Scientific L i teracy and 

readabi l i ty analyses . Tairab (2006) i nvest igated the extent of coverage of Scientific 

L iteracy in  the recent ly developed textbooks at the Basic educat ion level of the UAE 

educational system and the potential of i ts contribution to the development of student 

real ization of the stated learning outcomes. The findings suggested that the current 

science textbooks need to be reconsidered so that they ach ieve the stated learn ing 

outcomes. 
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imi lar per pective of documenting content re lated conceptual under tanding, 

1- aqbi & Al-Maamari ( 20 1 0),  e amined the Sul tanate of Oman and the United Arab 

'mirate high chool soc ial tudies and science teachers' perceptions toward cit izen hip 

cdu ati n .  Al though the re ult were not direct ly r lated to the theme of the present 

rudy, the finding of Al- aqbi & Al-Maamari ( 20 1 0) sugge ted that ational 

Education, ocia l  tudie , Hi  tory, and I lamic Studies were the ubjects that much 

a sociated with cit izen hip education wh i l e  cience and Mathematics were less 

a ociated with ci tizenship educat ion. As uch the e finding may be interpreted in  the 

context of textbook analyses that uggest that topics re lated to cit izenship education 

were to be taught a part of ocial studies not as pari of science as STS content. 

2.2 S u m m a ry 

Taking into consideration the resul t  found previously much importance was 

given to cience textbook which not only must cover the key ideas that students need 

for l i teracy, but a l  0, they have to provide teachers with research-ba ed instmctions that 

they can use to help their students learn scient ific idea . 

Many research studies suggested that learners reading science textbooks in  a 

foreign l anguage face various problems ( Lemke, 1 997) .  They need to master both the 

cience content and the language at the same time when Learning Sciences as Y ong 

( 20 1 0) precised. M oreover, the findings of these studies reviewed above emphasized 

that science textbooks should provide the right content and instmctional suppOl1 in  

l evels of readab i l i ty for both the learners and teachers especia l ly i n  countries that have 

central ized curricula l ike the UAE and where the l earners are foreign language students. 



To conclude, it i worth mention ing that the resu l t  f the re earch tudies 
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revie\ ed pre iou ly howed that textbooks have presented unbalanced views about the 

cient ific L i teracy, pre enting cience mostly as a body of knowledge with less 

empha i on the other themes that seemed to be advocated by most science education 

curricula to provide the student with the chance to face the chal lenges of the 2 1 5t 

century. This unbalanced view is  rno t l i kely to affect the student conception of the 

cient ific L i teracy and as a re u l t  the nature of tbe cient i fic enterpri se . 

On the other hand, findings re lated to readabi l i ty studies showed that readabi l i ty 

of textbook may po e a real d i fficulty on most of students wben reading these 

textbook . So, teacher hould take th is  into considerat ion providing the learners with 

extra re ource to help them. Authors of the previously reviewed studies suggested that 

adoption of a b i l ingual approach is  one of the immediate solutions to interaction in  the 

c las room and in the investigati e activities ti l l  the learners develop the needed reading 

l evel .  

Ba e d  o n  the above l i terature findings, this study is  expected t o  provide a 

s ingular avenue for analyzing textbooks used in  Cycle 2 from both perspectives of both 

content knowledge as we l l  as reading levels .  One unique feature of the present study is  

that i t  combines the two perspectives (content and readabi l i ty )  to provide the readers 

wi th knowledge based that is pertaining to the U A E  context . 



C h a pter 3 :  Methodolog 

3.1 i n t rod u ct ion 

Th purpo e of thi chapter i to pro ide a comprehen i e description of the 

procedures u ed in the implementat ion of thi study . The descliption includes the 

fol lo\ ing: tudy design e lecti n of the part icipant , e lection of the research 

in trument, pr cedure for col lecting the data and procedure for data analys is .  

3.1.1 De ign of  the  S t u d y  
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The tudy is  ba ed on an exploratory descript ive content analysis design in which 

the content of the cience textbooks at Cyc le 2 were analyzed for their representation of 

cientific L iteracy themes and readabi l i ty leve l .  According to Oxford Engl ish Dictionary 

(20 1 4) ,  exploratory are action that involve exploration and investigation in order to 

di co er something or to leam about something. Bums and Grove ( 1 998)  define 

exploratory research a research conducted to gain new insights, discover new ideas 

and/or i ncrease knowledge of a phenomenon. 

S ince the purposes of th is  study were to identify the aspects of Scientific Literacy 

( themes) that are emphasized by the science textbooks used in grades (6 - 9), and 

identify the readab i l i ty l evel of science textbooks, the exploratory content analysis 

de ign was deemed to be appropriate for these purpose because i t  a l lows the researcher 

to gain i nsight i nto the representation of the Scient ific  L iteracy themes as wel l as 

identi fy the reading l evel of each of the textbooks under the study. 



3.2 a m p l i n g  

Two type of  ample and ampl ing procedures were involved in the present 

tudy. The fir t ample wa that which pertain to the te tbooks to be analyzed and the 

econd ampl pertain  to the students who u e the e textbooks .  Textbooks were 
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elected for their content analy es and the student were selected to identify their reading 

abi l i ty .  

3.2.1 a m ple  o f  Textboo ks 

The textbooks used in this study were Science Foclls for the United Arab 

Emirate (S tudent version), 2nd edit ion by Whal ley, Phi l l ips, Monckton . . .  and Nav i l le 

(2009), which were the focus of this study (Appendix A) .  The textbooks inc lude four 

serie grade Ie els :  si  , seven, eight, and nine.  The textbooks were fIrst publ ished by 

Pear on Austral ia, in  t ime for the implementation of the new educational pol icy of 

DEC. A l l  cience content in  these textbooks is taught a units which have been 

cia ifIed into four areas : Matter ( Chemical SCience), Physical World, Living World 

(Biological Science), and Earth and Space ( Geological Science and Astronomy) and one 

pecific ski l l  area (Being a Scientist) which i s  covered through the four areas. The 

textbooks were printed in colors, diagrams and high qual i ty pictures. They include at 

the end of each uni t  various aspects of assessments to engage students with reading and 

development of scient ific ideas. The assessment aspects range from thinking and 

problem o lv ing activ i ties to practical and invest igative activit ie that a im at emiching 

student understanding of the four content areas presented in  these textbooks .  



The e lected textbo k were u ed to an \ er the re earch que tion re lated to 

reprc cntation of Scient i fi c  Li teracy theme and readabi l i ty level . 

The cience Focu te tbook for grade 6 contains four area pre ented in  358 

page , and four area : Matter ( 8  un i t  ) ,  Physical World ( 1 1  units) ,  L iving World ( 1 5  
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unit ), and Earth and pace ( 1 0 unit ) .  In  grade 7 the Science te tbook cover 384 pages, 

and four area : Mattcr ( 1 1 uni ts )  Physi al World ( 8  units) ,  L iving World (9 units), and 

Earth and pace ( 1 6  unit ). Whi le  the Science te tbook for grade 8 inc lude four areas: 

Matter ( 7  un i ts ) ,  Phy ical \Vorld ( 1 0 uni ts) ,  Living World ( 1 3  units) ,  and Earth and 

pace (6 uni t  ), in 344 pages. H owever, grade 9 Sc ience textbook comprise 3 1 3  pages 

in four area divined into d ifferent and pecific chapters: Chemical Reactions (4 units), 

Material ( 5 un i t  ), E lectric ity and Communications Technology (5 units) ,  Genetics (4 

unit ), lotion ( 7  units ) ,  H eal th and Disease (5 units) ,  Theory of Evolution (3 units) ,  

G lobal Is ue (4 unit  ) ,  and I ndi idual  Research Project (2 units ) .  Mo t of the topics are 

equential and integrated from one grade level to another with more complex i ty deta i ls  

and depth in meaning: in  grade 6 uni t  1 the topic i s  of arranging the e lements, in grade 7 

unit  6 the topic metals, non-metals and semi-metals, whi le  in grade 8 the topic i s  atoms 

and element in unit 1 .  H owever, there are more specific in grade 9 unit 2 about pure 

metals and a l loys. 

3.2 .2  T h e  Student  Sample  

The sample of th is  study consisted of  200 students drawn purposively from two 

of A l  Ain Cycle 2 government school s  during the 20 1 3/ 20 1 4  academic year. One school 

i s  for boys and the other school i s  for girls .  The total 200 participants were drawn from 

d ifferent grades (6 - 9 ) .  The part ic ipating students were se lected randomly from the 
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a a t lable c la  'e  . In i t ial e lection of these cia ses was ba ed primari ly on the avai labi l ity 

and w i l l i ngnes f teacher to in olve their tudent in  the tudy. The samples consist of 

1 03 male and I 1 2  female tudents between the age of ( 1 0  - 1 5 ) years . The female 

tudent who appeared for the te t were 1 0  out of the part ic ipants'  sample, as 4 tudents 

were ab ent from chool on the day of the administration of the loze Test, whi le the 

male student who appeared for the test were 92, as 1 1  student were al 0 absent on the 

da of the adm ini tration of the te t .  The di tribution of these students over the four 

grad ho n in Tab le 1 .  

Table 1 :  De riptive of the 

l ale  

ample 

Gender ts. ' 
Attend 

L veis urn. 

Grade 6 30 30 

Grade 7 26 22 

Grade 8 27  2 1  

Grade 9 20 1 9  

Total 1 03 92 

Percentage of 

Part ic ipation 89 .3 % 

3.3 Data Col lect ion Met h ods 

Fema le 

Sts .  ' 
Attend 

Num. 

29 28 

28 28 

2 7  25 

28 27 

1 1 2 1 08 

Percentage of 

part ic ipation 96.4% 

Data col lection involved two methods; content analysis of the selected textbooks 

for evidence of tbe representation of the Scienti fic L iteracy themes in these textbooks 

and ident ification of readab i l i ty i ndices of the selected textbooks and the students' actual 

reading leve ls .  
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3.3.1 c ient i fic  L i teracy T h eme 

The analy i of the textual infon11ation to identify the Ie el of repre entation of 

the icntific Li terac theme \: a ba ed on a framework deve loped by Cbiappetta, 

F i l lman, & ethna ( 1 99 1 b ) that categorized S ient i fic  L i teracy as (a )  the knowledge of 

science, (b)  the invesligative nall/I" afscience ( c )  cience a a way of thinking, and (d) 

the interaction of cience. technology, and society. The e themes were found to as ociate 

\ ith the de cription of the c ient ific L iteracy ( Boujaouda, 2002; Stern & Roseman, 

2004). 

3 .3 . 1 . 1 V a l id i ty of  the Framework 

The val idi ty was e tab l i shed through the finding of present research studies. 

ev ral ience textbook have been analyzed to e tab l ish the representation of the four 

theme of SL ( Baarab 1 99 1 ;  BouJaoude, 2002; F i l lman, 1 989; Garcia, 1 985 ;  

Chiappetta, 1 99 1 ;  Chiappetta e t  a I . ,  1 993;  Laugksch, 2000; Lumpe & Beck, 1 996; 

M umba, Chaba lengula  & H unter, 2006; & Wi lk inson, 1 999) .  In genera l ,  these studies 

report that the basic knowledge of science aspect of S L  is  the most emphasized theme 

fol lowed by science as "a way of i nvestigating" theme less on science as "a way of 

knowi ng",  and even l ess on the" i nteraction of science, technology, and society" theme. 

Abd-E I -Khal ick (2002 ) reported on the images of the nature of science found in 

middle-level c ience trade textbooks that are advocated by educators . He used nature of 

science theme advocated by Chiappetta et al . ( 1 998) ,  and specifica l ly  those found in 

Benchmarks for Science Literacy (AAAS, 1 993) :  empirical nature of scientific 

knowledge, durabi l ity and tentativeness of scient i fic  knowledge, repl ication and 
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con finnation in cience, the myth of the " cientific method" and the imaginat ive creat ive 

o , theory- lad n nature of cience, l i mitations of science, humanity 's contribution to 

C lence ersus acce to the cienti fic enterpri e, and the structure of the scient ific 

enterpri e. bd- EI  Khal iek concluded that the four books, selected randomly from the 

ational eience Teacher ociation Ii t of award-winning science trade book , were 

de oid of any exp l i  it reference to important e lements that define the nature of C lence. 

Erdogan & Ko eoglu ( 20 1 2 ), studied the ana lysis of the 9th grade physic , 

chemi try and biology curricula,  which were implemented by tbe Min istry of Education 

in  Turkey inee the academic year 2008-2009, in tenns of Scient ific Li teracy themes and 

the balance of the e themes and also to examine the qual i ty of tatements about 

obje  ti e . Analy i resu lt revealed that the theme "the knowledge of science" in the 

chemistry curricu lum and the theme " the investigat ive nature of cience" in the physics 

and biology curricu la were wel l emphasized, the theme "the science as a way of 

thinking" wa not adequate ly emphasized in eacb of the three curricula .  The findings of 

the study show that nature of c ience shou ld be more emphasized in  science curriculum 

to help eacb of cit izens in  our country become l i fe long learners and have an adequate 

l evel of Scientific  L i teracy. 

3.3. 1 .2 Re l iab i l ity of  Framework Used 

In the pre ent study two i ndependent researchers perfonned the analyses 

independently.  To ensure rel iabi l i ty of the resu lts and the accuracy of the representation 

of the Scientifi c  L i teracy themes in  the science textbooks, 90% or above agreement 

between the two researchers was regarded as a cut off point for accept ing the results of 

the analyses. Analyses were considered val id to be included direct ly in the resul ts if they 



meet this cut ff p mt. Dl agreement bet\ een the re earcher \ ere re I ed through 

consensus and reaching common agreement. 

3.3.2 G rad Read i n g  Le el  

The readabi l i ty f the c ience te tbook \ a deteml ined by using two 

l llstrumcnt namely the Fie ch-Kincaid Grade Le el Readabi l i ty Formula  and the Fry 

mph. n the oth r hand, the actual reading abi l i ty of the partic ipating tudent wa 

detcml l l1ed b the I ze Te t. The h 0 readabi l i ty te t a wel l as the C loze Te t were 
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u cd 1 11 tbl tudy b eau e of their ea e of u e a, wel l  a their reported proven rel iabi l ity 

1 11 e timating the readab i l i ty level f te tual infonnation and tud nts. 

3.3.2 .1 The Fie c h - K i ncaid G rade Level Read a b i l i ty Fo rmula  

The F Ie  ch-Kin a id  Grade Le e l  Readabi l i ty fonnu la  i ba ed on the  number of  

_ )- l iable III ea h "  ork a \ e l l  a the number of word per sentence ( Fie ch, 1 949). The 

readab l l t ty of textua l  information i e tab l i  hed ba ed on calcu lat ing the average number 

of word u ed per entence and the average number of y l l ab les per word to pro ide an 

index that de cri be the reading Ie el of a text. core can be interpreted a hown in the 

figure belo\ : 

F igure 1 :  cherne of lnterpretation of the Readab i l ity Level 

core N otes 

90 - 1 00 Very easy to read 

80 - 9 a y to read 

70 - 79 Fairly easy to read 

60 -69 tandard - Average to read 

50 -59 Fairly d ifficult  to read 

30 - 49 Difficul t  to read 

0 - 29 Very confusing to read 



3 . .  2 .2  F r� R a d a b i l i ty  raph  

4 1  

Pry Readab I l i ty raph ( Fry, 1 977)  i one f the m t frequently u ed fonnula in 

edu al lon. Pry Readab l I J ty raph i mmon ly u ed in  edu atlon becau f the ea e of 

u5e and lhe reI Jabi l i ty f indice generated by thi formula .  The Fry Readabi l i ty Fonnula 

a · Igns an appro. Imate grad reading Ie el to a pa age of text. Th fonnula depend on 

the vocabular and entence tructure of the text, not the organization or content. The 

grade reading level i found b plotting the a erage number of entence and y l lables 

n the fry Readab i l t ty raph which mea ures reading leve l from 1 t grade to col lege 

ears . The Fry graph ,. a al u ed to detennine the relative difficul ty of the vocabulary 

or entence length f the pa ag ( Fry, 1 979) .  The Fry Readabi l ity Fonnula  depend on 

the vocabulary and entence tructure of the text .  The readabi l i ty of textual infonnation 

I calcu lated ba ed on the � I l owing tep : 

I .  Rand m election of approximately four I OO-word egment of a text; 

2. unting the number of y l l ab le  in  each l OO-word egment and calculat ing the 

a\ erage of y l l able in the e egments; 

3 .  ounting the number of entence i n  each 1 00-word egment and calculate the 

average of entence; 

-t .  Plott ing the average number of sentence and the average number of syl lables on 

the graph;  and 

5 .  F inding out the inter ection of  the average number of  entences and the syl lable . 

The area in  which the a erage number of entence and syl lables cro s i the 

grade reading Ie el of the text. 



he grade reading level I � und by p lotting the a erage numb r of entence and 

42 

s l iable on the Fry Readabd l t  raph which mea ure reading Ie e l  from I , (  grad to 

col lege car . 

I n  the pre ent tud the readab i l i ty Indi e f c i  nce textbook were calculated by 

u. lng on l in e  calculat r and rand mly e lecting three pas age f 1 00-word length and 

entered Into the onl ine cal u lator. Th calculator work by counting the number of 

l iable I n  each 1 00-\ ord egment and calcu lating the average of syl lab le in  the e 

egmcnt ; c unting the number of entence in  each 1 00-word egment and calculating 

the a\ erage of entence. The cal u lated index indicate comprehension difficul ty when 

reading the cientific  content of the textbook. 

3.3.2 .3 The Cloze Te t 

The I ze Te t, i l on Taylor, ( 1 953 )  wa used to a e the actual reading 

abi l i ty of the tudent . The te t mea ure the Ie e l  of readab i l i ty of educational material 

by tudent and thu . tudent can be c l assified according to the indice generated by this 

te t .  Wel l ington & 0 borne (200 1 )  develop a cia s ification cherne to p lace student 

according to their C loze Te t core a ei ther at an independent, an instructional ,  or a 

fru tration leve l  a fol low: 



Table 2 :  tudent ' Reading Le el in Relation to core in  the loze Test 

Read ing level core uitabi l i ty of reading materia ls  

[ ndependent 60- \ 00° ° COITect Materia ls  are too ea y for students 

Tn tru ti nal 40-59° 0 c ITect Materia ls are appropriate for students but 
need teacher ' upp rt and guidance 

Fru trat ion 0-39°'0 correct Material are too difficu l t  for the students 
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Wel l i ngton & 0 borne (200 1 )  sugge ted that tudents who obtain 60% or above 

in Cloze Te t may be cIa sified a independent readers at the independent level who 

can r ad with ea e and ah: ays find s imi lar materia l  easy to read and under tand. 

tudents \ ho obta in a score between 40% and 59% are c lassified as within instructional 

level readers who may rely to a l arge extent on external support and guidance to 

under tand textua l  materia l  . On the other hand students who obtain scores below 40% 

are cia died as frustration level . 

I n  the present s tudy the Cloze Test was used because of i ts estab l i shed rel iabi l ity 

and i t  re lation to l anguage l i teracy as evidenced by studies of David ( 1 977) ,  and i ts 

variab i l i ty and suitab i l i ty to texts of d ifferent l i nguist ics nature ( Brown, 1 983) .  

F urthermore, the  Cloze Test measures d ifficu l ty of the  text itself and not the  d ifficul ty of 

the questions ( Harrison 1 984) .  Other studies suggested that C loze Test reduces the 

chances of guessing because fi l l ing in  the missing words trend help avoid guessing and 

hence force students to read the text and absorb meanings ( Harrison, 1 984) .  

A C loze Test uses a text with selected words deleted and replaced with 

underl ines of the same length . H aving at least 50 b lanks in  the reading selection 
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I I1crea e the re l i abi l i ty of the te t. In thi tudy u ed 25 blank were u ed then mUl tiply 

by 2 .  To core a CI ze Test, L l  e the percentage of a l l  the word that are correctly 

entered, that i the right word in  the right form (no ynonym ) number, per on, tense, 

v i , and mode. Do not count pe l J i ng. 

rn thi tudy D ur pa sage in  different area of science subject matter on 

'Biodi\'ersi(r ' (p .  307)  grade 6 'People and Erosion ' (p .  344) grade 7 ,  'Moving 

Volcanoes ' (p .  1 68 )  grade 8, and 'Selection of Peppered Moth(s) ' (p .  225)  grade 9, were 

ho en and it con i ts of ome 1 96, 1 7 1 ,  1 74 and 1 47 words respect ively. The topic are 

nev to the tudent a they have not been taught by the teachers. I n  a l l  passages, the first 

and the la t entences were left intact. Deletion of word starts from the second sentence. 

This wa done by counting from the first word of that sentence and every fifth word was 

deleted henceforth .  The deleted words were replaced by b lanks of the same length so as 

not to provide an c lue about the ize of the word . The respondents were required to 

upply the correct word , either exact or equivalent words, for the ( 23 blanks - grade 6),  

(27 blank - grade 7) ,  (25 b lanks - grade 8) ,  and (22 blanks - grade 9)  in  the passage. 

Thu a maximum tota l core of 23 for grade 6, 27 for grade 7,  25 for grade 8,  and 22 for 

grade 9 may be scored by students. Percentages of correct answer were generated to 

e tab l i sh reading l evels of student as suggested by Wel l i ngton & Osborne ( 200 1 ) . I n  

order to do this,  they need to be able to fol low the language pattern and vocabulary to 

fi l l  the b lanks. Students were given 1 5  m inutes to fi l l  in the blanks. The tests were 

admin istered in the end of the science lessons and it re-v is ited after two weeks with the 

same sample of part icipants to estimate the rel i ab i l i ty ,  and to calculate the correlat ion 

between the two sets of scores. 
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3.4 Data I I  ct ion P r  c d u re 

T\\ e perienced lencc edu ator ; (a cience teacher and a re earcher) 

I Jldepcndentl analyz d the four matter unit of c ience textbook � r each grade usmg 

the same pr cedure, -.: hich in Ivcd c ia ifying and match ing the element of the four 

c lcnt i ti c  L i teracy theme -.: ith the omplete paragraph , re ie-.: que tion , figure with 

aptlOn , and table with capt ion , chart with caption , and marginal c mment . � ach 

sCience te tbook for each grade wa read and each unit of ana ly i was identified and 

p laced I I1t ne of the four theme' of the cient ific L itera y .  Then, the percentage of 

the four theme \vere btamed for four matter unit of c ience te tbooks for each grade. 

fter the tv 0 c ience educat r independently analyzed the four matter unit of c ience 

tc\.tbook f r each grad , they came together to di cuss their coding. In ca es where 

there wa' mi match betvveen them, they re 01  ed the d ifference by either adopt ing one 

atcgory, or redoing the analy i together. 

For the readabi l i ty of the textb ok eight pa age were randomly elected by 

volunteer teacher and the re earcher, and then randomly selected four passages out of 

the eight. I n  thi ca e, the analy e i nvol ed counting the number of sentences as wel l  a 

y l lable in each of the four 1 00-word pa age . The fol lowing table 3 provide a 

ummary tati t ic  of the e lected topic : 



Table 3 ummary tati tl for the e lected Topic 

Jrade 
TopIc 

le\ cl 
Page num. 

6 307 
7 People and ro Ion 344 

M I I1g olcanoc 1 6  

9 
e lecti n of Peppered 

225 
M the ) 

3.5 Data n a ly j 

Thl tud employed mainly quantitative data analyse . Therefore, the analysis 

of the col lected data included the u e of descriptive tati t ics in  order to an wer the 

re 'earch que t ion pertain ing to the repre entation of the cient ific  L i teracy theme of 

the textbook a wel l a their readabi l i ty Ie el . De cnpti e tati tic were al 0 u ed to 

profi l e  tudent actual reading Ie I so that compari on between the readabi l i ty of the 

c lence textbo k are compared with the actual reading l evel of tudents. 

304 u m m a ry 

Thi chapter examined the inc lu i e de cription of the procedure used in the 

implementation of thi tudy. The elected textbook were used to answer the research 

que t ion re lated to the representation of Scientific L i teracy themes and readabi l i ty 
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level , which were cience Focu for the United Arab Emirate . The tudy involved 200 

tudent . The analy i of the textual information to identify the level of representation of 

the clentific L i teracy themes wa ba ed on a framework. 

The procedure in this tudy pro ided a framework, which involved two method 

for examining the u e of the readab i l i ty of the science textbook by u ing: the Fie ch-



Kincaid rade e\cl Rcadab i l i ty F rmula  and the Fry raph. n the other hand, the 

actual rcadl l1g abd l l  of the part ic ipating tudent \- a dctemlincd by the I ze Te t. 

Th l .  tudy mamly u cd  quantitatl e data analy e and the analy i of the 
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c I l ected data mcluded the u c f de cripti e tati t ic to  an wer the re  earch que t ion . 



h a pter 4 :  F i n d i ng 

4. 1 I n t roduct ion 

Thl chapter pre ent ' the finding, of the current tudy, which wa de igned t 

\ ll \ c tigate the anal i ' of grade (6  9 )  cien textbook u ed in D chool in 

rc latlOn t C l  nt i iic L i tera and readabi l i ty leve l .  The current tudy wa de igned t 

addrc ' the fo1 1  \ ing main que t ion : 

48 

I .  H w do c ience te, tbooks u ed in grade 6 - 9 of Abu Dhabi ducation Counci l 

chool ( DE  ) repre ent the theme f cient ific L i teracy? 

\ hat are the readabi l i ty mdice of cience te tbook used in  grade 6 - 9 of Abu 

Dhabi Educat l n ounci l  chool ( DE )? 

3. Ho\ are the readabi I i ty indice of the textbooks progre s through the grade 

le\el of bu Dhabi Education ounc i l  chool (AD )?  

The e re u l t  are organized and di p l ayed in  the table to present  quantitative finding In 

order to addre the three re ear h que t ion . 

4.2 Repre entat ion of t h e  A pect o f  c i e n t i fic Li teracy 

In order to an wer the fir t re earch que t ion which wa related to representation 

of the a pect of the c ient ific L i teracy in  the textbook of grades (6 - 9), the col l ected 

data were analyzed and tabu lated in f01111 of frequency d istributions and percentages for 

each a pect a hown in  the tables below. I t  shou ld be noted that topics i nc luded for the 

analy e were uni t  1 "arranging in  element " for Grade 6, unit 6 "Metal , non-Metals 



and eml- 1etals" ft r grade 7, unit 1 "  t m and lement " for grade , and tinal ly 

.. l ctab and 1 10 " D  r grade 9. 
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Tab le 4 Percentage f ient ifi L i teracy In cle1 ch 01 c ience Textbo k - Grade 6 

Dimen 

Jrade lev c l  f1s knOll'ledRe 

(�o)  
As im'e. tigative 

activities ( °'0 ) 
A. H'ay 0/ 

knowing (°'0) 
As an 

Interaction 0/ 

STS (%) 
Jrade 6 77 .2  4 .  1 4 . 2 4 

For grade 6 textbook and a indicated in Table 4, the kn wledge of c lence 

a peet was hcav i ly rcpre ent d mounting to 77.2% of the te tual  infomlation .  The re t of 

the aspect were pre ented by the remaining percentag of ( 22 .  %), with the a pect of 

. 'ience a. a \Va of kno\ ing a the econd category ( 1 4.2°'0 ) . The investigative nature of 

s lence and the mteract ion of s ience, technology and society were minimal ly 

repre ented a 4 .6° ° and 4 .0% re pectively. 

Table 5:  Percentage f c ientific  L iteracy in  ycle2 chool c ience Textbook - Grade 7 

cienti fi c  Li teracy 

Grade IC\'e l  A A investigative As way of As an 

activities (%) knowing ( °'0) Interaction of 

STS (%) 

Grade 7 74. 2 . 3  1 8 . 1  4 .8  

Grade 7 textbook howed simi lar trends to the representation of the a pects of 

cientific L i teracy of grade 6 textbook wi th heavy empha i on the cientific  

knowledge. Table 5 howed that the knowledge of cience \ a dominantly repre ented 

a ( 74 .8° 0) and fol lowed by science a a way of knowing aspect a ( 1 8 . 1 %), with the 
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I I1tcractJOn f 'Clen c, techn log and ociety rcpre entmg 4.  °'0 . gam the ime t igati e 

nature f Clcn 'c n l  min imal ly repre enred ( 2 .3° 0) .  

Table 6· Percentage of c icnt ific  L l terac in le� ch I c icnce Te tb ok - Grade 

radc le\ e l  .L kllow/edge 

(�o ) 

( . I 

ci ent ific  L i teracy 

As way of 

knowing (°'0)  

�5 . 5  

As an 

interaction of 

STS (%) 

6.4 

Table 6 hows that the elected unit  of Grade de ote a ubstant ial amount of 

(60AO 0) of their c ntent to the a pect knowledge of cience whi le  the investigat ion 

natur of 'cien c cover with a ( 8 . 1 °'0) .  c ience as way of knowing theme pre ent with a 

(2  � . 5°  0) are m re empha ized than the theme of interaction of c ience, technology and 

C lety, \ hich \\ :1 repre entcd by 6 .4° 0 of the content. 

Table 7: Percentage of c ient ific L i teracy in Cyc\e2 chool c ience Textbooks- Grade 9 

cient ific  L i teracy 

Grade level A. know/edge As investigative As WO)' of As an 

( 0 0)  uctivitie (%) knowing (%) /ntera tion of 

STS (%) 

Grade 9 52 .6  4 . 5  36 . 8  6 . 1 

The trends of c ient ific  L i teracy repre entation continue to grade 9 .  The re u l t  

that appear in  Table 7 howed that mo t of the cient ific  content presented in grade 9 

textbook wa focu ing on the aspect of the c ientific knowledge. The theme of the 

knowledge of c ience repre ented 52 .6% of the textbook content, with 4 .5% of the 

content devoted to the theme of inve tigative nature of science. Sc ience a way of 



knowing theme on the other hand \ a repre ented by 36.8% of the content, whi le the 

theme of interact ion of cience, technology and ciety was represented by only 6. 1 %. 

Table 8: Repre entation of cienti fic Li teracy in  Cyc1e2 chool cience Te tbooks 

cient i fic L i teracy 

5 1  

A s  kno'w/edge 

(%)  

A.  illl 'esfigafive 

a fivifies ( O�) 

A way of 

knowing (%)  

As an 

Interaction of 

STS (%) 

"cra l l  66.3 3 .9  23 .7  5 .3  

Table hows the overa l l  representation of the themes of the Scienti fic L iteracy 

in the ana l  zed textbook for the four grades. I nspection of the table  8 shows that 

cience as knowledge is  the predominant theme with 66.3% of the scientific content 

pre ented in the e teo tbooks wa devoted to the scienti fic knowledge theme. The 

materia l  devoted to cience a a way of inve t igation was repre ented by only 3 .9% of 

the content, and the material devoted to science as way of knowing was given 23 .7% 

repre entation . F inally, the theme of int raction of science, techno logy and society was 

a l  0 minimal ly covered in  the content of these textbooks ( 5 . 3%).  

I n  ummary, the overa l l  the results showed that whi le  high percentages of content 

coverage were based on a theme of the knowledge of science at the beginning of Cyc le 2 

(Grade 6 )  there was a tendency of Ie s representation of this theme as we move up the 

grades (6  - 9) .  H owever, the overal l  resu lts suggested that the representation of the 

themes were not real ly balanced . Science as a way of knowing, as i nvestigative 

act ivi t ies and as interacting with science, technology were a l l  neglected in these 

textbooks. 



4.3 Read a b i l i ty of  t h e  c ience Textbook 

With regard to the c nd re earch que t ion perta ining to readabi l i ty indices of 
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c ience textbook u ed in grade , 7, , and, 9 Fie ch-Kincaid and Fry Graph fonnulas 

were perf rmed on three randomly elected pa age on the arne topics ( chapter 2) from 

each te tbook for calcu lation of the readab i l i ty indice as uggested by the two formula . 

FUIthemlore, a C loze T t was u ed to mea ure the actual readi ng leve ls of students in  

the d i fferent grade to c ia  s ify tudent as I ndependent (Unassi sted reading), 

I n'tructional (A i ted reading), and Frustrat ion level . Tile two readabi l i ty estimat ion 

method (F ie  ch-Kincaid and Fry Graph fonnula ) were chosen because they are 

relativel ea y and imple to use and to apply, and have over the years provided 

rea onable estimate of readab i l ity an i ndicat ion of their val id i ty to provide accurate 

mea ure (Wel l ington & Osborne, 200 1 ) . 

In  h i  tudy both F lesch-Kincaid and Fry Graph fonnulas were used to compare the 

re ult of the readab i l i ty Ie el over the arne textbooks based upon entence length and 

y l lable count used for s ixth grade to n inth grade. F lesch-Kinca id  Readab i l i ty Formula 

focuse on the average number of syl lables per word and words per sentence, whi le Fry 

Readabi l ity Graph focuses on the average number of syl lables and average number of 

sentences per 1 00 words. 

Table 9 presents the data for Textbook passages grade leve l ,  F lesch-Kincaid grade 

level,  Fry Graph grade level ,  and Average grade leveL 



Table 9 :  ompari on of Readabi l i ty of cience Textbooks U ing T\ 0 Readabi l i ty 

F rmula 

Grade 

Lc\ c l  

6 

7 

9 

Reading age level 

F lesch-Ki  ncaid Fry Graph erage 
. 1  -9 8 .05-8 .55  

1 0 .03 9- 1 0  9. 52- 1 0 .02 
9 .09 1 0  9 .55  
9 .5  1 0- 1 1 9 .75- 1 0 .25 

ccording to the F lesch- Kincaid Reading age levels  resul ts ,  eventh grade 

howed highe t reading demand that was around 1 0 .03 ; three age leve ls  above the 

read ing ubi l i ty of the tudent . A wel l  a , si  th grade levels more than two age levels  
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ar und 8 . 1 reading age level . evertheless 9 .09; the reading abi l i ty age l evels obtained 

for eighth grade one age level higher than the accurate reading age level , whereas, ninth 

grade re pecti ely indicated that the textbook were l it t le d ifficul t  for the students 

around 9 . 5 ;  one to half age levels .  

L i kewi e Fry Formu la  showed trends s imi lar to those shown by the F lesch-

Kincaid Fonnula .  The h ighe t reading insist that was between 9 to l O in  grade 7 i s  

im i l ar to  grade 6 between 8 to 9,  which approximately three age levels above the 

reading abi l i ty of the students. Additional ly ,  in both grade 9 and grade 8 the resul t  

howed two age level s  more than the exact age reading level of the students. Grade 8 

resu lts j umped i nto 1 0  age reading level yet grade 9 results fostering around 1 0  to 1 1  age 

reading levels .  

Table  1 0  shows the average number of sentences per hundred words was in the 

horizontal axis and for l ength axis was the average number of syl l ables per hundred 

words, th i s  tab le is explained as can be seen in ( Figure 2 ) .  



Table 1 0 : ' I)  \ rag umb r f ) l Iable and ntence p r 1 00 ord 

th a\ crage number f 
th average numb r f 

rade le\ e l  entence per 1 00 
: l labl  p r 1 00 \\ ord 

\\ rd 

rade 6 1 43 5 . 1 
rade 7 l S I  4 .  
rade 1 6 5 .4 
rade 9 1 62 6 .6 

F igure 2 :  Fr: raph for Readabi l i t) rade Level ( el l i ngton & 0 borne, 200 1 ) 
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Grade 6 :A \'erage of yllables per 1 00 \l'ord = 143 Average of enlences per 1 00 words = 5. 1 
• Grade 7 :A \'erage of syllables pel' 100 words = 1 5 1  Average o.fsentences per 1 00 words = 4.8 
• Grade 8 :A\'erage of syllable per 100 words = 156 Average of entences per l 00 words = 5.4 
• Grade 9 :A verage of yllable per 100 words = 1 62 Average of sentences per 1 00 words = 6. 6 

eventh and ixth grade involved h ighest reading insist that were around 8 to 9 

age Ie\  e ls  above the reading abi l i ty of the tudents. A I  0, the reading abi l ity age I e  e ls  



btaIned f r e ighth grade tv, age Ie el higher than the exact reading age I el while 

n inth grade' respect l \ c l  l l1dl cated that the textb d ifficul t  for the 

5 5  

tudent� ar  und ne  age levcl mor . The finding hown in the ab e graph ugge t that 

a l l  age readl llg Ie eb around one t ne and a half grade I vel abo e. 

In rder t compare the reading level f the e te tbook with the actual reading 

levels htudent. . 107� Te t \ ere admini  tered to a ample of tudent from each 

grade Ie c J .  Tab le I I represent the re li lt of the loze Te t core at each in tructional, 

independent, and fnl trat ion Ie c l  for the cience te tbook . 

Table I I : Oi tribution f al l  Parti ipate tudent at I ndependent, I nstructional ,  and 

Fru trati n Level 

rade 

le\'e t  

Grade 

rade 

Grade 

Grade 

11 

I ndependent 
Fru tration 

( una i ted reading) 
0-39% 

60- 1 00° ° 40-59° ° 
6 _ 1 . 3 22 .6  56. 1 

7 1 1 . 7  1 6 . 5  7 1 . 8 

1 5 .6 38 .6  45 .8  

9 1 7 . 1  3 5 . 1  47 .8  

1 6 .4 28 .2  55 .4 

The re u l t  howed that on ly  1 6 .4°-'oof the subject were able to  demon trate 

reading abi l it ie at the in depend nt reading leve l wi thout a i tance, whi l e  28 .2% of the 

tudent in in tructional leve l .  At fru tration level was harply more d ifficul t  for the 

tudent to read 0 that the re u l t  howed a level of 55 .4%. 

A maj ority of se enth grade tudents represented the highest percentage at 

fru tration l evel by 7 1 . 8°'0 .  Gradua l ly  re u l ts found in grade ix with 56 . 1 per cent of the 
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tudent at the arne Ie el . Furthermore grade nine and grade eight l ightly in  the same 

trend around 47 .  % and 45 . 8% re pecti ely.  

tudents cou ld read the textbook instructional ly level with the as istance of the 

teacher which clearly Ie achie ing in grade eight with 3 .6%, yet tudent real ized 

5 . 1 0 0 in grade nine " hich wa gent ly in high per ent. On the other hand, the sixth grade 

btained the rat io of 22 .6% in the instruct ional le e l ,  even as; the seventh grade was 

decrea ed t 1 6 . -%. 

Grade ix tudent h "  ed a better re u l t  than the rest of the grades where the 

prop0I1i n accounted for 2 1 . 3% in independent leve l .  Note through the convergence of 

re u l t  bet'.: een grade eight and grade nine, where the n inth grade students achieved a 

h igher rate 1 7 . 1  % than the e ighth grade tudents 1 5 .6% narrowly. Reflected lower ratio 

ha been achie ed in the seventh grade, where the resul t  represented 1 1 . 7%. 

From the fi ndings, i t  wa re ealed that al l  the textbooks are somewhat complex 

and far above the reading abi l i ty levels of the intended readers. I t  was also recorded that 

a va t number of tbe students are reading with frustration. This suggests that the science 

textbooks pre ented to a l l  the student levels in Cyc le  2 stages are fair ly d ifficul t  and not 

appropriate for them. I t  is therefore recommended that text materia ls  presented to these 

tudents hould  be written with reduced syl lable and short sentence l ength that can be 

read with ea e by the students. 



4.4 P rogre i o n  of R a d a b i l i ty  Level 

The th ird que 't lOn d al \ I th th extent t " h i h readab i l i ty mdice of clence 

tc tb ks progre thr ugh the grade level . In thi tud , quantitativ data emanated 
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from the I zc Te t ,  and the F ie  ch-K lncald and Fry ReadabI l i ty F rmula '" ere u ed to 

c mpare the progressIOn f the readabi l ity thr ugh the D ur grade Ie el . 

Table 1 _ : vcrage Reading ge Le el of cience Textbooks ing F Ie  ch-Kincaid and 

Fry raph Readabi l i ty Formula 

7 

9 

9 .52 - 1 0 .02 

9 . 55  
9 .75  - 1 0 .25 

Based n the enorm u quanti ty of knowledge information contained in clence 

tex.tbook , Table 1 2  mdicate a ign ificant incr a e in  the Ie el of readabi l i ty among 

tudent m different grade level . According to the data analy i re u l ts, grade 6 and 7 

textbook have matched the reading l evel of grade - J 0 to indicate that the e textbooks 

w i l l  be too difficul t  for their corre ponding a erage grade 6 and 7 tudents. S imi larly 

grad and 9 are matching one grade level higher (grade 9 - 1 0) than their actual levels. 

F igure 3, i l lu trate the progre ion of F lesch-Kincaid Reading Leve l in cycle2 

grade . I t  i obviou Iy c lear that a tudent progres ed through educational levels, the 

readab i l i ty of the textbook of corre ponding grade progres ed a l  0 but at higher rate . 

xceptional ly, 0 wa the readabi l i ty i ndex pertaining to grade 7 ,  which was found to be 

exceptiona l ly higher. I t  i expected that this trend w i l l  negatively affect the progre sion 

of the tudent' reading performance of these science textbook . 



Figure : Progre of F Ie ch-Kincaid Reading Le el in ycle2 Grade 

F Ie ch-Kin aid Read ing Le eJ 

- F l esch-Kincaid 

Reading Level 

-- L inear ( F l esch-Kincaid 

Reading Leve l )  

Grade 9 G r a d e  8 Grade 7 G r a d e  6 

12 

10 

8 

6 

4 

2 

o 

Unl ike the tr od hown by F lesch-Kincaid formula,  a gradual increase was 

evidenced in F igure 4 for re ul ts  of Fry reading leve l .  There is a gradual  uniform 
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in  rea e in  the indices of readabi l i ty from grade 6 to grade 9; with grade 9 showing the 

highest Ie e l  of high readabi l i ty fol lowed by the 8, 7 and 6 grade . 

Figure 4 :  Progress of Fry Reading Level Fom1Ula  in  Cycle2 Grades 

Fry Reading Level Formula  

- F ry Form u l a  

-- Linear ( F ry Form u l a )  

10.5 

Grade 9 Grade 8 Grade 7 G r a d e  6 

1 2  

1 0  

8 

6 

4 

2 

o 

Taking i nto account the findings presented in  Table  1 2  with regard to C loze, 

which showed that the majority of student were c lass ified as at the frustration leve l ,  i t  is 



obvi u that the majori of tudent wi l l  not be able to read the e te tbook 

meanmgfu l ly. 

Figure 5: Percentage of tudent Oi tribution on the Reading Levels  

Cloze Test R e a d a b i l ity Levels 

• C l o z e  Test 

Frustrati on I nstru eti anal  Independent 
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I n  ummary, the findings from the C loze Te t s  and Readabi l i ty fonnulae showed 

that a l l  analyzed textbook were beyond the reading level of the Cycle 2 grade s ix,  
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even, eight, and n ine students and as uch these textbook are l ikely to present 

chal lenging infonnation that make them d ifficult  to read with understanding by students. 

4.5 S u m m a ry 

The findings of the study was designed to investigate the analysis grade 6 - 9 

cience textbooks u ed in  ADEC School in  relation of Scientific L iteracy and readabi l i ty 

leve l .  The resul ts were displayed i n  the quantitative tables to address three research 

quest ions: ( 1 )  How do science textbooks used in grades 6-9 of Abu Dhabi Educat ion 

Counc i l  choo ls  (ADEC) represent the themes of  Scientific L i teracy?, (2 )  What are the 

readabi l i ty indices of science textbooks used in grades 6- 9 of Abu Dhabi Education 

Counci l  schools  (ADEC)? and How are the readabi l i ty indice of these textbooks 

progres through the grade levels of Abu Dhabi Education Counci l  school s  (ADEC)? 
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To an \\ er the fir t re 'e< rch que tl n. the col lected data " ere analyzed and tabulated in 

f nll f frcquenc d l'>tributl n and per entage for each cient ific Literacy theme. The 

re u l t . h  \'. ed a . 'clence a kn " ledge theme ( 66.3° 0 ) ,  lence a a way of inve tigat ion 

( . 9  ° ° , . clen c a \Va f kn \ mg (23 .7°'0) ' Final ly, the theme of interaction of 

SClcnce, technolog and c lety amounted to ( 5 .  0'0) .  The era l l  re ult ugge ted that 

thc rcpre 'cntatl n of the theme \: ere n t rea l ly balanced. ience a a \} a of knowing, 

a I I1ve tigati e a t l \ it ie , < nd a intera l ing with cience, t chnology were a l l  neglected 

in the e textbo k , 

I n  h i  .tudy, both Fie ch- Kincaid and Fry Graph formu las were u ed to compare 

the re u l t' of the readabi l i ty Ie e l  0 er th arne textbook ba ed upon entence length 

and l iable count u ed for ixth grade to ninth grade. 

L ikewi e, Fry Fon11 lt la  bowed trend imi lar to tho e hown by the FI ch­

K 1 I1caid onllu la, the highest reading in  i t that wa between 9 to l O in grade 7,with 

reading age level ( J  0 .03 ) ;  im i l ar to grade 6 which i appro imately three age level 

above the read l l1g abl l  i ty of the tudent witb around ( . 1 )  reading age leve l .  

ddit ional ly, in  both grade 9 and grade the re u l t  show two age level more than the 

exact age reading level of the tudents that paral le led around (9 .09) and (9 .5 ) .  

I n  rder to compare the reading I e  e l  of the e textbooks witb the actual reading 

level of tudent , C loze Te t were admini  tered to a sample of students from each 

grade Ie e l .  The re u l t  howed that grade ix  tudents had better result  than the re  t of  

the grade where the  proport ion accounted for 2 1 .3% in  independent leve l .  The results 

convergence between grade e ight and grade nine, where the n inth grade tudent 

achieved a h igher rate 1 7 . 1  °'0 than the eighth grade student 1 5 .6% narrowly. However, 



the Refle ted I \ er ratio ha been achie ed in the eventh grade, \ here the re u l t  

repre ented J 1 . 7%. 
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Final ly, grade 6, 7,  and 8 te  tbook howed the highest mismatch as h igh a two 

grade Ie el abo e the actual intended reading I vel .  The finding also indicated that 

Grade 9 textbook was l ight ly d ifficul t  for the tudents by one age level h igher. 



h a pter 5: Di c u  i n 

5.1  I n t r  d u c t i o n  

The purpo of thi tud i t examinc the nature and extent of cient ific 
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Ll tcrac thcmes eo erage in  the ience te tb f the yc le  2 school of bu Dhabi 

l:mlrate, and the i r  readabi l i ty Ie el in re lation to the cognit i  e readine s of tudent at 

c le  2 gradc Ic\ cl  . The tudy re caled a number of the important findings pre ented in  

the prc\ I u chapter were pre ented in thr e major section . The fir t section pre ented 

the finding re lated to analy i the cientific L iteracy of cience textbooks enro l led in 

grade 6 thr ugh 9 in tenn of four theme : (a )  th knowledge of science, (b )  the 

il1l'e,\llgal in! l1alure of eience, (c )  , cience as a way of thinking, and (d )  the interact ion 

0/ \'( icnc(', technology, and oei ty. The econd ection pre ented findings re lated to 

readabi l i ty le\ e l  of e i  nce t . tbook which deteml ined by u ing two in truments 

namely the FIe eh-Kincaid Grade Level Readabi l i ty Fomlu la, and the Fry Graph. 

F ina l ly, the th ird ection examined finding related to the reading levels  of tudents as 

mea ured b the Cloze Te t .  

The find l l1g ugge ted that much of the focu wa on introducing science a a 

body of knowledge and that much of these textbook can be regarded a beyond the 

readl l1g l evel of their intended u ers- grades 6 - 9. 

The purpo e of thi chapter i s  to discu the e finding within the context of the 

l iterature and ident ify their impl ications to the local context. Thi chapter is d ivided into 

three major ections: the fir  t section d i  cusses the finding within the current research 

findll1g in c lence education. The econd ection pre ent impl ication of these fi ndings 



tI r practice and te>..tb k u age. The th ird ectl n focu e n putt tng fon ard 

recommendatton f r further re car h .  

5. 1 .  t R p r  e n t a t i o n  of  cie n t i fic  Literac. 

g od curnculum materl< I can b a p " erful dri ing force tI r irnpr tng 

teach tng and leaming ( Ba l l  hen, 1 996). ata anal ugge ted that the level of 
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repre entation of clcnt i fic Li teracy di ffered ignificant ly in the analyzed textbooks. 

The find ing uggc ted that cience te tbook curriculum materia l  acro the four grade 

I vel \ ere found t be fo u ing on repre nting cience as a cientific knowledge in  

tenn of ident ifyl l1g and xplain ing concept , fact principle , theorie and law , and 

re a i l ing and tran ml tttng the infom1ati n .  round three-quarter of cience content 

coverage \\ ere ba ed on the theme of cience a knowledge e pecial ly in grade 6 and 7, 

with Ie ' empha I on uch cienti fic knowledge at grade and 9 .  

Furthennore, a l though, the analyzed cience te  tbook eern to denote 

approximate ly one-third of their c ient i fi c  content to teaching cience through the 

ience a a way of think ing, the four science te tbook have covered only a mal l  

percentage of ience a an in  e t igative activit ie , and a an interaction among cience, 

te hnology, and ociety . 

The e finding were in  l ine \ i th previous re earch tudie ( Boujouade, 2002; 

Cakic i ,  20 1 2 ·  Chiappetta, F i l l man & Sethna, 1 99 1 ;  Lor bach & M oore 2008; Lumpeand 

Beck, 1 996; M umba, Chabalengu la & H unter, 2006; Tairab, 2006; & Wi lk in on, 1 999) .  

The e studies reported that the baSIC knowledge of c ience aspect of L i the most 

empha ized theme fol lowed by sC ience as a way of inve tigating theme, Ie s on science 

a a \ ay of knowing, and even Ie on the i nteraction of cience, technology, and ociety 

theme. The finding of the pre ent tudy eemed to point to the same direction that much 
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cmpha I ha be n gl\cn t lentl fic kn wlcdge at the expen e f the ther theme that 

are much needcd toda to pe wIth the demand of the ever changl I1g ci ty. 

aklcl  (20 1 2 ) cxamined the Turk t  h upper pnmary level cience textb ok and 

rc\ cal d that a lmo t half f the textual material in the cience textb ok appear to 

cmpha t7e 'c lcnce a' a b f kno\ ledge. M re ver, L r bach & Moore (2008) 

c aml l1cd the nature and extent of c ient ifi  L i teracy ( L )  theme coverage in  Zambian 

national high ch 01 bi logy curriculum and arri ed to al most identical findings. 

Lor bach and Moore u ed three data ource , namely, biology te tbooks, biology 

s l Iabi, and grade t\ e l  e national biology examination paper for a five-year period 

( �000-2004) .  The e data ource were analyzed u ing the framework and procedure 

dew loped b hiappetta, F i l lman, and ethna ( 1 99 1 ) . The re u l t  howed that the 

b lO log) textbook and 'yl \abi content objective empba ized ba ic knowledge of cience 

\\ h t 1e the biolog examination paper and the I l abi bjecti e mpha ized cience a a 

way f kno\\· ing. The interaction between cience, technology and ociety theme wa the 

l ea t reprc ented in  the biology cour e. The re ult also suggest lack of curricu lum and 

m tructional val id i ty in biology examination with re pect to the four themes of S L .  

everal C lence textbooks h a  e been analyzed t o  establ i  h the representation o f  the four 

theme of L .  

Trend o f  cience textbook analy e s  often produce imi lar findings. Abd-E I ­

Khal ick (2002) reported on  the image of the nature of  c ience found in  middle- level 

cience textbook that are advocated by educators . He  used nature of science theme 

advocated by Chiappetta ( 1 998) ,  and pec ifica l ly those found in Benchmarks for Science 

Literacy (AAA , 1 993) :  empirical nature of cientific knowledge, durab i l ity and 

tentativene of cientific knowledge, rep l ication and confirmation in science, the myth 



of the "scient i fic meth d" and the Imaginati e creatl e 

c lence, I tmitatt n cience, human i ty '  ontnbutl n 

, the ry- Iaden nature of 

c lence er u acce to th 

c lcnt tfic enterpri, e, and the tructure of the ienti fic enterpri e. 

bd- I Khabck concluded that the � ur book , e lected randomly from the 
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att nal l ence Teacher, ociation Ii t of a\ ard- inning cience trade book , were 

de\ otd of an e p l ic i t  reference to imp rtant e lement that define the nature of cience. 

I th ugh the t; finding \ ere indirect ly re lated to the theme di cu ed in the pre ent 

tud , the hO\ e er, rene t the imbalanced iews often projected in ci nce textbooks .  

In order for c ience t xtbook to achie e the purpo e for which they are dev loped and 

u ed b tudellt , they need to be careful ly written with the view that the theme out l ined 

in the pre ent tud are taken care of. tudent need to be gi en opportunit ie not on ly to 

develop ' l ent lfic  knO\ I dge but also cient ific thinking and how to carry out 

im e t lgatlOn . 

Erdogan & K eoglu  (20 1 2) ,  tudied 9th grade phy ic , chemi try and biology 

cumcular that \vere implemented by the M in i  try of Education in Turkey since the 

academic year 200 -2009, in term of cienti fic L iteracy themes and the balance of 

the e theme . They a l  0 examine the qua l i ty of tatement about objective . They 

produced finding that are clo ely re lated to the current finding of the present study. 

Their analy i of re u l t  re ealed that the theme the knowledge of cience in the 

chemi try curriculum and the theme the i nvestigative nature of cience in the physics 

and biology curriculum were wel l  emphasized . However, the theme the science a a 

way of thinking wa not adequately emphasized in each of the three curriculum . The 

finding of thi tudy ugge t that other themes should be more emphasized in cience 
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cUrricu lum t hclp each [ c it izen be ome I I �  I n g  learn r and have an adequate level 

of c lcntdic Iterac . 

'\ conte"t re lated tud ndu t d by Ta irab (200 ) \ ith regard t United rab 

- m irates sCience te tbook u ed 1 11 Grade 6 - 1 11 bu Dhabi Cy Ie 2 chool pr duced 

Im i lar findmg related t the repre entation of cienti fic knO\ ledge Tairab (2006) 

anal zed ' Ie 2 cl cnce textb ok' [or how they pre ent cient ific knowledge u ing a 

speci tica l ly developed framework for characterizing cient ific knowledge. The findings 

-hO\\l::d that the mo t l  f the un-iculum focu acro the four grade levels wa found to 

be on repre entation of c i  nce a a cienti fic knowl dge. cience a a way of knowing 

\Va' the next dominant theme. The cientific content acro the four textbook wa 

pre 'ented 1 11 thi· wa I aving the other theme to be repre ented min imal ly. 

deani  (20 1 3 ), tudy re ult h \ ed the oppo i te of what came in the current 

tudy; the four biology textbook in igeria econdary chool w re howed that mo t of 

the bioI  g textbook tre ed cience as a body of knowledge and make an attempt to 

engage the reader i n  act ivit ie that cau e h im or her to think, rea on and find out whi h 

i the theme defined a cience a a way of in  e tigating_ A l l  the biology textbook 

empha Ize c lence a a way of th inking. 

a lverde et al .  ( 2002) examined data from 630 mathematic and science 

textbook throughout the world that were part of the Third I nternational Mathematic 

and c ience tudy (TIM ) curriculum analysi . They used many characteristics to 

tudy textbook , uch a (a )  phy ical fea tures ( number of pages and graphics), (b )  

textbook tructure ( equencing content) ,  (c )  content presentation (coherence, 

fragmentation, and complexi ty ) ,  (d )  performance expectation ( reading, recal l  of 

information, an wering question , and engaging in hands-on act ivit ie ) ,  and (e)  Ie on 
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( the te t segment dc\ oted t a Ingle mam t pic) .  The finding of the re earch Indicated 

that c lence textb k I l1 the n l ted tate' c ntain more page and topi than tho e In  

ther countne . .  and al o had a larger per enrage o f  fragmented theme . 

W t lk l ll. n ( 1 999) 'tate that " if  more emphasi i placed on the in e tigati e 

nature of s ience. sC Ience a a \ a of thinking, and the interaction of cience, 

tcchnolog . and a lety in [a e ment), then \; e might ee a carre ponding increa e in  

cmpbasl g l \ cn to thc'e arca by teacher and te tb ok author " (p. 396). This change 

may Impro\ e student ' understanding h w c ience works, their cientific way of 

th l t1king D r I Ildlvidual and ial purpo e and, final ly contribute to develop 

c lcnt lfica l l  l i terate c l t iz n who are ready for the chal lenges of the 2 t ,l century. 

5.1. 2  Readabi l i ty of t h e  cience Textbook 

Reading 'clence i a key to under tand c ience textbook content, which can be 

\ ic\\ed a� ha\ ing it o\\'n language, and, as Piercey ( 1 9 2) state , "probably the rna t 

d i fficu l t  of a l l  f the language i n  the upper grade curriculum are tho  e of the variou 

c lence ". In h i  tud , both F ie  ch-Kincaid and Fry Graph D n11u la  were used to 

e\ a luate the re u l t  f the  readabi l i ty level 0 er  the ame cience textbooks ba  ed  upon 

entence length and yUable count used for ixth grade to n inth grade. F Ie  ch-Kincaid 

Readabi l i ty F0n11U la  focu  e on the average number of syl lables per word and words per 

entence, wherea Fry Readab i l i ty Graph based on the average number of y l lables and 

average number of entence per 1 00 words. 

According to the F Ie ch-K incaid Read ing age level the findings uggested that, ih 

grade hovv ed h ighest reading in i ted that wa around three age levels above the reading 

abi l i ty of the tudent . A well a 6lh grade levels more than two age Ie e ls  reading age 

leve l ,  wherea , lh and 9th grade re pecti e ly indicated that the textbooks were l it t le 
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d i flicult  � r the student ar und ne to ha l f  age level higher than the accurate reading 

age le\ e l .  It wa cleared that the clence te"Xtbook difficult and c mpl icated to read and 

under tand. 

The Fry graph \\a a i - used t determine the re lative di fficul ty of the 

\ ocabu lary r enten c length of the pa age . Th finding btamed by Fry meth d \ a 

above the CUf\ C of the graph, it appear' that th cience textbook ha a higher than 

average v cabu lary d I fficulty .  6th , 7th, and glh grade in olved highest reading abi l i ty 

age le\ I insi t that were around two age leve l higher than the exact r ading age level ,  

\ h l le 9th grade re u lL ho\ ed that the te tbook were l ight d ifficul t  for the tudents 

around n age Ie c l '  mor  . The graph finding ugge ted that al l  age reading level 

ar und one to ne and a half grade Ie e l  above. This is an important factor that affects 

the readabi l i ty of the textbook . 

The I ze Te t wa u ed in thi tudy to determine the C loze core interval 

v .. hich ar repre entat l e of the independent, instructional and frustrational reading 

level and to examine the efficacy of u ing the loze Te t to mea ure reading abi l i ty in 

c lence textbook. The Cloze Te t re u l t  indicated that Poorly progres evidently in a l l  

grade Ie e l  howed i n  the C loze Te t re u l t  , which revealed that the highe t number 

of tudent were mo tly at their fru trat ional reading level . Wbi l  the  resu l t  dropped in  

the lowe t percentage tudent a t  mdependent level wi th  unassi ted reading. 

The e finding were in  l ine \ ith previous research studie ; Yong (20 1 0 ) attempted 

to an wer the que tion of " Doe the readabi l i ty of the texts match with the reading 

abi l i ty of the students? "The finding of the readab i l i ty of the textbook Secondary 

Science Book 1 u ing Gunning, Fry and F lesch-Kincaid formu lae, ugge ted that the 
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reading le\ e l  of 1 4 .2 year whi h wa far ab e the average age of rade 7 tudent of 

1 2 . 3  ycar old. The te tbo k u cd by the tudent wa too advanced and a majonty of 

thcm I Ikel n t be ab l to mD rtably read and ea i ly under tand the te t . 

Thc tud f Ibanda (20 I ) examl l1ed the readab i l i ty f tw grade 4 atural 

cl ence · textbook current l  u ed 1 11 uth frican chool achie ed by the u e of loze 

and trad I t Ional comprehen Ion te ts, c la. ic readab i l i ty formu lae, textual analy i and 

tea 'her Interv Iew . The major finding f thc tudy " ere that the two atural cience 

te�tb ok u ed 1 11 the tud were genera l ly ab e the reading level of the intended 

reader , grade 4 learner and that the part ic ipating learner did not understand the e 

te�tbook . The hal lenge " ith the readabi l i ty of the textbook tern mainly from the 

\ ocabula and con ept u ed in  the textbook , which were not wel l  explained .  Also, 

e I t  C�O l O) hO\ ed that the readab i l i ty of the 9th and 1 1 th grade geography book in 

Turke wa ery low \ i th re pect to the loze Te t, in medium trength with respect to 

the F ie h-Kincaid te t .  

E I -Ma r1  ( 20 1 0) out l ine an exploratory tudy in olving the readab i l i ty of the 

national Year 1 2  b io logy textbook in the Lebane e high chool system using both F ie  ch 

and C loze Te t , and the reading trategie that tud nt employ when reading cience 

text . The re u l t  howed that the readabi l i ty of  the French version of tile textbook was 

l ight ly  higher than that of i t  Engl i II counterpart according to both C loze Te t re ult 

and the Bormuth criteria a appl ied to the Fie c ll core . Furthermore, Olagoke (20 1 2 )  

inve t igated the readabi l i ty o f  basic c ience and technology textbooks for primary 

chool u ed in k i t i  tate, igeria .  F ie ch-Kincaid Readabi l i ty Formula and Cloze Te t 

were u ed to a ess the d i fficul ty index of the Macmi l lan Ba ic  cience and Technology 
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f r Primary ch I 4, 5 and 6 \ rltten b Ogunnlyi ,  . B.  and other . The F Ie ch­

Kmc,l Jd fomlU la  and I ze Te t indicated tbat nly b k 4 i tandard and appr priate 

for the t, rget reader " h i le  oth r te  tbo k \ cr l ight l di ft! u l t  and not uitable for 

pnmary 5 and pupi l . It \i a r c mmended among ther thing that long entence and 

mul t l -s; l iable \\ rd h u ld be broken d wn into smal ler component 

f r eas under tand ing, auth r and publi her f the book h u ld write more impl ified 

tcxt material that can attract reader to their books and thu enhance the comprehension 

level f the reader . 

The findmg f Talrab ( �006) study howed that the reading age obtained by 

F ie  h-Kin a id and Fry formu lae were a lmo t imi lar for cach textbook. The two 

fomlUlae u. cd sugge tcd that the calculated reading age ( I  .2  - 1 6 ) wa much higher 

than the actual age of tudents in grade 6 - 9 (which \ a in  the range of 1 2  - 1 5 ) .  This 

ugge t that the cience Focu textbooks ugge ted for grade 6 - 9 ha e reading levels  

higher than that of tudent by at lea t a chronological year, 0 many of student could 

find i t  d ifficult  to r ad the e textbooks in  order to reach acceptable levcl of 

under tanding of concept pre ented in the e textbook . 

The e finding of thi tudy seem not to support recent national educational reform 

tated by curricu lum authori t ie of UAE .  t the heart of recent UAE education reforms 

i the goal to develop students with trong problem- olving and analytical abi l i ties and 

to equip them with the k i l l  that they need to  ucceed in  their h igher education and 

future career ( D EC, 20 1 0) .  I n  the absence of uch con ideration of science a a way 

of under tanding the world through the appl i cation of inquiry abi l i tie and analytical 

thinking k i l l , development of Scienti fic L iteracy as integrated theme such a those 

reflecting the AE education reform would  be greatly affected . As such learner ' abi l i ty 
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t practlcc c lcnce a" It reflect the nature of c lence and cientific inquiry \ uld al 0 be 

l im i ted. tudent need t be equipped ',: Ith the t 01 t under tand theIr v orld 0 that 

the bec mt.: I Ildependent thmker \ I th the abi l i ty t create, i nn ate, and upp rt the 

e n m lc and 'oclal pr gre i n of the c untry ( 0  , 20 1 0) .  The e t 01  can nly be 

dcvelopcd from pra t lcmg len e a cient! t do thr ugh inducti e and deductive 

act lvit ie. and under 'tand ing of the role f e idence in knowledge con tructi n ( Bybee & 

M rae, 20 1 1 ) . learly, there i a mi match between tudent ' reading leve l and 

readabi l i ty of the ience textbook. One way teacher can help thi  group of tudent 

to rev ri te the te t to make them ea ier and more understandable  but comparab le in 

content without comprom i ing on the cience concepts that tudent need to learn and 

gra 'po  

both the teacher and the tudent re ly to a large extent on the material and 

content pre ented in  textbook a they are pecifical ly written to achieve the tated goal 

of the U curricu lum, it w i l l  be inappropriate according to the e find ing to a sume 

that tudent w i l l  benefit fr m the e te , tbook . The role of language in concept 

development wa c learly e tab l i  hed in the l iterature and that tudents need to u e 

language more a interpretati e approach rather than simply use it to memorize concept 

( u tton, 1 99 ) .  I n  this context reading with understanding i crit ical  to develop cienti fic 

concept , and thu , the importance of selecting and u i ng the right textbook could not 

be undere t imated. 

5.2 I mp l icat ion for P ractice 

The re ul ts howed that the four themes of SL were d isproportionate ly covered 

among the c ience textbook . The ba ic knowledge of science and inve tigative nature 
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of c ience recei ed m re co erage in cience te  tbook . On the other hand sC Ience a a 

Vv ay of knowing and inve tigative nature of science, and the interaction of science, 

tc hnology and ciety theme were the lea t covered theme aero the cience 

te tbook . Con equently, the study highl ights the n ed for paying c lose attention to how 

t del iver high qua l i ty and ient i fi a l ly content of cienee textbooks for students that 

inc lude balanced iev s of the four themes of c ient ific L i teracy and at tbe same time 

within the reading Ie el of tbe majority of tudents. 

Ba ed on tbe e findings and tho e reported in previous studies, and the efforts of 

DEC' deve loper in upporting the advocated science education reform over the years 

in the United rab Emirate , to promote inquiry-based science and updating science 

textbook ontent, it seems that much is  needed to ach ieve these reforms. The study 

ugge ts that the de e loper hould focus more on helping science teachers to use the 

teo tbook a re ouree to enhance the view of eience as investigative activ i ties and to 

l earn about the nature of science. Science teachers can gain a great deal by more custom 

tai lored and informed profe ional development activi ties about the content and of 

science te tbook , and how to ampl ify and supplement these thick resources to engage 

tudent in learning about science meaningfu l ly. Curriculum developers must expand 

science education reform efforts by beginning with what teachers do and use to help 

students use and consequently learn from sc ience textbooks. 

Furthermore, the authors of science teaching materia ls  shou ld be encouraged to 

develop curricu lum materia ls  which address the four themes of SL in  order to promote 

ful l  S L  among Cyc le  2 school students. Textbook authors should be a lso, wel l -versed in  

the subjects for which they write and knowledgeable about the context of use, and write 
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they h u ld a l o not fru trate t tudent . 

h u ld not n l  be chal lengmg but 

a con equcnc , I t  i '  nece ary to  pay attcnti n t appr priatene of the 

tc'\tb k ·  for tudcnt I vel \ h i l e  \ riting cien e te tbook and thi appropriatene 

hou ld be checked \\ Ith cun-ent te t or tho t be de cloped. I n  thi conte t, the 

'cience b ok hou ld be written b author with a rea.onable command of readabi l i ty 

fonnu la  and a good knowledge f tructure and chara teri stic of U ref 01111 that 
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empha Ize clen a an in e t igati e a ti i t ie a wel l  a an enterpri e that impact the 

ciety . 

Furthel1l1 re, eeing that the teacher who mediate the textbook infol1l1ation to 

the tudent are I Inp 11ant take holder , the suggestion that a l l  cience teacher hould 

be trained to evaluate the ui tabi l i ty and reading abi l i ty of cience te tbooks a part of 

theIr t achmg re pon ib i l i t ie . Becau e, where teacher see that the textbook are beyond 

theIr tudent ' reading Ie el , they need to devi e trategie for mediating the content 

and adapting orne of the materia l  and e en having the knO\ ledge to di pense with tho e 

part of the text that \ i l l  only erve to frustrate the tudent . 

T day, textbook are no longer i ngle entit ie a ai lable to teacher . pecial ly i n  

area v i th large textbook adopt ion , there i s  a wide variety of anc i l lary materia l  

marketed with the textbook . Laboratory manual , v ideo CD-ROM and other 

technology, te t preparation materia l , te t generator , transparencie , and re lated on l i ne 

materia l  are ju  t orne of the item that publ ishers package with their textbooks. 

Regardle of the other materia l  that publ i shers may include with their textbooks, it i 
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auth r ho c t repre ent the nature of c lcn c .  
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The mo t Imp rtant i ·  ue i g l \  I llg greater prom l l1ence to ciencc techn logy and 

o lct in thc school lencc curriculum. The key aim bchind the e I to en ure the 

devel pment of a br < d-ba ed 'clencc curriculum, and fi nnulate th cience curricu lum 

as embedd d of the OCI -techno log and cul tural context . Thi m an that tudents w i l l  

engage \\ i th d l tTerent vie\ p int conccming the impact of science and 

te '1lI1olog on e\ eryda} Ii fe. The \\ i l l  al 0 undcr tand the rei vance of cientific 

d l:  ovcne , rather than ju  t oncentrate 1 1  leaming scient ific fact and theorie that 

,eemed di tant from their real i t ie . J 0, there are a variety of way in  which science, 

techno I g and 0 iety can be approached in  the c ia room. Thi offers teacher a 

degree of tle:ib i l ity, not onl in  the incorporation of c ience, technology, and society 

per pective l I1to their cience teaching, but al o in int grating other curricular area 

u h a hi tory, geography, ocia l  studies and language. 

F ind ing of the pre ent tudy ugge t that the readabi l i ty of science textbook an 

Important factor that affect students ' ucce s and understanding of the texts, and which 

direct ly ha an impact on their performance in cience. A the readabi l i ty of the cience 

textbook i found to be 2 year higher than the average age of the tudent , it is very 

doubtfu l  that many tudent w i l l  be able to extract essential meanings from the e 

textbook . Moreover, many student wi l l  a lso become d iscouraged by the textbooks, 

\\ hlch they find difficul t  to read tluently and under tand. As a textbook has been defined 

a a book that no one " ould read un le  they had to by John on & Johnson, ( 2009) i t  i 

l ikely that many tudent w i l l  not be motivated to read the science textbook provided. 
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I t  i:-.  apparent that tudent face tw major ban-ier \ hen learn ing c lence : the 

readab i l i ty of the te tb k matenal  ; and theIr  readmg abi l ity .  The main \ ay in which 

teachers can help a l le\ late the 'C problem are; teacher h u ld attempt to rewrite tbe 

teAt 0 that the note gl en to the tudent wi l l  be mor readable and comprehen ible to 

them. The tc\.tbooks 'h uld be written in hort entence and c ntam Ie d ifficult  words 

and \ ocabulary .  Furthcm10re, the h uld e plain the d i fficult  word and v cabu lary 

� und 1 11 the tc\.tbook to the tudent before the I on that the texts w i l l  be more 

I I1te l l tg lb lc and mcaningfu l  to them a they att mpt to read them. The e should be 

writtcn on the board 0 that tudent can copy and write th m down in  their note book 

f r referen e .  

The abi l i ty t read and to under tand what i written i s  crit ical to success in 

educat I Onal tern. reo er, comprehen ion problem become more apparent when 

tudent are faced wIth reading cience textbook materia ls .  More important ly, the 

tudent la ked reading abi l i ti e  due to the va t amount of know ledge the weakness of 

acqu i ri ng nece 'ary reading trategie , and the ab ence of a I ink between cientific 

knowledge and actual tudent l i fe re ult in re luctance to face reading chal lenge . 

Tea her who are more effecti e at upport ing tudent are able to how improvements 

m tudent learn ing in  c ience, making the science real ,  re levant and rigorou , and 

bui lding motl ational learning trategie can help to be more succe sful readable 

tudent . 

ccording to the C loze Test, the Fry Graph and F lesch-Kincaid formula,  which 

were u ed to con ider the appropriatene of textual infoffi1ation in the science textbooks 
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tudcnt age Ic\ e l .  
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Th l '  l tuatlOn make I t  neees ary to de c lop a l temati e approache t a e ing 

rendnb i l J ty level of textbook . mcc m t of the nppl ied fOITnulne are developed on the 

bn I" of \\ ord t nd ,enten e length only,  they may not adequately and nppropriately 

reflect the te tual den. l ty f cience te tb ok . Furthermore, the e a l temati e 

nppron he b u ld aL 0 take mto a count the \ ord i ted in te tbook thnt are not known 

b) the tudent . 

The e con iderntion , i f  implemented may improve tudent I under tanding of 

textunl informntl n pre en ted in the e textbook , and thu contribute to achievement of 

curncu lum gonl  that ul t imatel contribute to the de elopment of cient ifical ly l i terate 

cit izen' who are ready for tbe cha l l enge of the 2 1 M century .  

5.3 Reco m m e n d a tion for F u t u re R e  earc h  

I though the tudy pro ided an  \ er to the re earch que t ion et at the 

beginn ing of thi rudy, together \ i th the l imitation inherent in  thi tudy, i t  become 

nece ary to ugge t area for further research. The need for larger studie with 

i ncrea ed c ience textbook and participant eem to be an important task .  The data from 

more exten i ve i nve t igation might lead to an increa e in tati t ical significance and 

provide a broader general ization of re u l t  . Con equently, the helpfu l  of the future 

re earch could  lead to enriching the field of analyzing sc ience textbook within the 

framework cientific L i teracy and readabi l i ty analy es. Specifical ly the present tudy 

formu late the foHowing sugge t ion : 



I .  ] m c  l igate \\ hether clen e teacher under tand \ hat con t i tute a cientifi 

L l terac . I t  i s  Imp rtant t document clence teacher ' under tanding of the 

c lent ific  L l tcracy ,0 a to make sure that the c mmunicate cientific 

inf mlat lOn correctly and appr pnately to tudent . 
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2. tudle  on h \\ cien e tcachers an exp l ic i t ly high l ight the re lationship between 

SCIence, tcchnology and s iety wou ld lead to a rea l izati n that science i more 

than s impl ientific knowledge . 

FUJ1her re earch i needed to tudy the effect of unbalanced pre ntation of 

cient i fic L i teracy in cien e te. tbook on the tudent ' performance particularly 

I l1 context where textbook are used a the only main source of infomlation. 

4. omparati e tudie hould be conducted between ycle 2 and Cycl e  3 science 

textbook in the equence of topic ' ubject and the content of c ient i  fic 

L iteracy theme to en ure that the e textbook are within the tudents' read ing 

abi l i t ie . 

Im e tigate the influence of textual d ifficulty in cience textbook on the student 

of d ifferent levels of reading achievement. 

6. Examine the d ifference of reading abi l ity w ith regard to students' gender acro s 

the arne topic of the cience textbooks. 

504 u m m a ry a n d  Conclu  i o n  

The tudy wa designed to  inve tigate the analysi grade 6 - 9 science textbooks 

( clence Focu ) in  re lation of Scient ific L iteracy and Readabi l i ty level enro l led in 

ADEC chool . The data were presented in three major sect ions; fi rst the findings 

re lated to analy is the cientific L iteracy of science textbooks enro l led in grade 6 

through 9, which in  terms of four theme : (a)  the knOli'ledge of science, (b )  the 
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invevtigative natllre o/ 'cience (C )  cience a a way o/thinking, and (d )  the interaction 

(�/ science. technology, and society. The re ults howed that high percentages of content 

co erage were ba ed on a theme of the knowledge of cience at the beginning of Cycle 

2. Hm: ever, the re u l t  ugge ted that the  repre entat ion of the themes were not rea l ly  

balanced. I n  the e textbook cience a a way of knowing, as investigat ive activi ties, 

and a interacting \ i th cience, technology minimal ly represented. 

econd, the data from readabi l ity leve l of cience te tbooks determined by using 

t\ 0 in trument namel the F lesch-Kincaid Grade Level Readabi l ity Fonnula,  and the 

Fry Grapb. From the finding , all the textbooks were somewhat complex and far above 

tbe reading abi l  i ty level of the intended readers. This suggests that the science 

textbook presented to a l l  the tudents in  Cycle 2 tages are fai rly d ifficult  and not 

appropriate for them. F inal ly, data re lated to the reading levels of strIdent examined 

throughout the C loze Test, which involve three main, indicated tbe independent level 

(the materia l  i too ea y )  the instructional level ( the material is about right), and the 

frustration level from ( the materia l  i s  too d ifficult) .  The findings from tbe C loze Test and 

readabi l i ty fom1U l ae showed that a l l  books were beyond the reading level of the Cycle  2 

with four di fferent science textbooks worse l evel of student ' readabi l i ty progression. 

The recommendation that authors and teachers had the responsib i l i ty to improve 

the level of cience textbooks readab i l i ty by wri tten science textbooks with a reasonable 

command on readabi l i ty fonnu las and a good knowledge of structure and characteristics 

of UAE society. Whi le the science teachers p layed main role  on achieve students' 

reading abi l i ties by using di fferent effective strategies. On the other hand, i t  was 

necessary to develop new formu las for readabi l i ty levels of texts. Future research draw 

the complete useful image of the study when add more research and invest igation upon 



the c lent i tic  L I teracy and readabi l i ty t help tudent to be able to face the 

cha l lenge and have a tr ng ba ic abi l i ty to read clence te tb ok . 
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Appeod ice 

ppend i x  : Te ts' Topic in Grade (6 - 9) :  

G rade 6 :  

Chapter Topic 
Matter Water Supply 
Physical World Introducing friction 
Liv ing World Plant pathways 
Earth & Space The crust 

Text 1 :  Water Supply P: 9 

Page 
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3 1 2  

You may be surpri ed to learn that rainwater i s  a mixture ,  and is by no means a pure 

96  

ub tance. Rain is produced when water evaporates from oceans, l akes and other bodies 
of water and e en from plants and o i l ,  because i t  has been in  contact w ith substances 

that di olve in it, ra in water is a d i l ute mixture that must be treated before being 
uppl ied to our horne . 

The ra in water that we normal ly drink ha passed through an extensive water supply 
ystem, however, and must be treated to ensure it does not contain harmful levels of 

chemical or bacteria .  Treatment may involve the dissolving of the fol lowing substances 

in the upply. 

Text 2: I ntroducing friction P :  1 1 3 

Friction i a force between two s l id ing or rol l ing objects that acts to s low the object 

down. A b ike wi l l  corne to a stop i f  i t  is not peddled; your school bus w i l l  stop if the 

driver turns the engine off. In these two cases the force of friction w i l l  be greater than 

the force trying to keep the object moving-that i , the unbalanced force w i l l  cause the 

b ike or bus to slow down and eventual ly stop. 

Friction i the force caused by the roughness of surfaces and always acts in  the opposite 

direction to the object 's  movement. Some surfaces have a lot of friction because they are 

very rough . 



97  

Text  3 :  Plant pathway P: 273 

In plant t i l  re are two type of tran port tubes, which tart in the roots and travel up the 
tem to the lea e . The root an hor the plant and absorb water and nutrients from the 
oi l .  The ylem tubes in the root carry water and minerals uch a phosphoru , ni trogen, 
u l fur, cal ium, i ron and magne ium from the soi l .  Xylem tubes are made of dead ca l l s  
trengthened ',; ith a woody ub tance. Unl ike an animal ,  a plant does not have a heart to 

pump l iquid through it ' tube -instead, pressure in  the roots pu hes water upwards. 

aporation through t iny hole in the leaves (cal led stomata ) further assists the flow by 
uck ing ',: ater upward . 

Text -' :  The crust P: 3 1 2  

The cru t i th layer of Earth on which we l ive. I t  contains the land and seas . I f  we were 

to dig down into the crust the fir t thing we would come across is a thin layer of soil and 
and. Thi i s  fol lowed by a layer composed mostly of soi l  rock .  Just l i ke the she l l  of an 

egg, it is bri tt le  and can eas i ly  break .  On Earth there are 1 2  major ' pieces ' or plates. The 

cru t i th ickest under the continents (about 70 km thick) and th innest under the sea 
(about 1 1  Ian thick) .  The cru t is extremely thin when compared to the d iameter of the 
Earth- l ike a postage stamp stuck on a basketba l l .  



G ra d  7: 

Text 1 :  tom are mainly empty space P: 76 
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Working \ i th two other cientist , Geiger and Mar den, Ernest Rutherford experimented 

\ itb fi ri ng t iny po iti ly charged part ic les (cal led alpha particles) at thin gold foi l .  
mazingly, many o f  the alpha part ic le went traight through the gold  foi l ,  some not 

e en mo ing from their path. Thi uggested to Rutherford tbat most of an atom was 
empty pace, al lowing the alpha part ic le to go straight through. Some of the alpha 

part ic le were catter d however, and Rutherford suggested that this was because they 

were repel led by a concentration of posit ive cbarges in  the center of an atom. In 1 9 1 1 be 
presented hi theory of the atom as consisting of a smal l ,  dense posit ively charged 

nucleus with negatively charged electrons orbit ing the nucleus. 

Tex t 2 :  Carpet tatic P :  1 1 7 

tatic e lectric i ty often "zaps you after you ha e walked on a carpet. Walking rubs your 

hoe again t the carpet ometimes, causing a bui ld-up of charge on your body. Rubber 

ole may prevent charge leaving via your feet, so that wben you touch anotber object, 

all that exce s charge may jump into the object. This causes a spark and give you a 

smal l  e lec tric bock. Change tends to concentrate on harp comers and spread out more 

over t1atter surfaces, so one way of avoiding a shock when touching an object that has 

bui l t  up change is to first touch i t  with an open pa l m  instead of a finger. This spreads the 
movement of charge and avoids a spark. 

Text 3: I ntroducing digestion P :  1 56 

Digestion i the process in  which nutrients and energy are extracted from the food we 

eat . It occurs in  a six to seven meter tube called the a l imentary canal, digestive tract or 

sometimes simply the gut which runs from the mouth to the anus where waste is 

expel led. A long the way, food is broken down into smal ler, s impler substances that are 

able to pass into the bloodstream and travel to various parts of our body where they can 



dl  . .  I e In the water within the cel l . I t  take food about 24 hour to pa s through the 

entire length of the a l imentary canal . 

Text 4 :  The I mportance of the un P :  200 
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The un, al '0 known in a tronomy a 01 ,  i our nearest tar and is  currently in ' middle 
age ' being about 4.5 b i l l ion year old, with another 4.5 bi l l ion years of l i fe left. 

tronomer bel ieve that the un is  a second-generation tar fomled after a previous star 
ol lap ed, it debri combining with interste l l ar gas to form the un. 

The un i our our e of heat and l ight energy and so is crucial to the continuation of the 

l i fe n Earth. P lant u e energy from the un to help them make the food they need for 
growth, and in tb proce make 0 ygen. Animal that feed on p lants, and animals that 

feed on tho animals, a lso d pend on the Sun . 



G rade 8 :  

hapter Topic Page 
Matter Electron hel l 70 

Phy ical  World The resi tance 89 

Ll ing World exual reproduction I I I  

arth & Spac Fos i l  32 1 

Text 1 :  Electron he l ls  P :  70 

Ie tron do not orbit j ust anywh re around the atom, but in  she l l  or  energy levels, 
\ hich ar numbered 1 ,  2, 3 and 4.  
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It i ea y to picture these hel l s  if e imagine a pea as the nucleus of our atom. The pea 

it in the middle of a table tennis bal l  (our first she l l ) .  A l l  this its ins ide a tennis bal l  

( econd she l l ), which it in ide a basketbal l ( th ird he l l ), which sits inside a beach bal l 

( fourth hel l ) .  I magine e lectrons as ants on the outside of each bal l .  Each ant stays as far 

away as po s ib le from the other ants (e lectrons repel each other because of their negative 
charges) .  Only two ant fit on the first bal l  (otherwise they wou ld be too c lose) but more 
ant-electron can fit onto the next three bal l s  because those bal ls are bigger. 

Tex t 2 :  The re i stance P: 89 

E lectron have much more d ifferently getti ng through the thin tungsten fi lament of a 

l ight globe than they do gett ing tlu'ough the much thicker and highly conductive copper 

wire. The e lectrons give up a lot of energy trying to get through the fl lament, th is energy 

being turned into heat and l ight. A globe is an example of resi stance something that 

re tricts the flow of charge and ' robe' moving charges of energy. Resistance convert 
e lectrical  energy into heat and l ight energy. 

Devices such as electric kett les toasters, i rons, and electric hotplates are a l l  s imple 

e lectric c i rcuits that contain a resistance wire made from the metal N ichrome. N ichrome 

has m ucb greater resistance than the copper wire used in  the rest of tbe c i rcuit ,  and so it 

beats up when a current passes through i t .  

Text 3:  Asexual  reproduction P: I I I  

Asexual reproduction requ ires only one individual organism or parent. A lthough this 

might seem strange, i t  i s  happening right now within your own body ! Al l  body cel l s  



reproduce III thi way, dunng growth or to repair damage. Many plants reproduce thi 

\\'ay too. 
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In  a exual reproduction, there i no need for two types of sex cel ls .  I nstead, new cel l  are 
fonned by older on cal l ed parent ce l ls  p l i tting to make two identical copie , cal led 
daughter ce l l . Becall e the new organi m i made from ce l l  from only one parent, l itt le 
variation i I l1trodllced into the new organi  m.  Organism produced thi way are 
sometime cal led c lone . lone may 110t alway look exact ly the same for example, two 
c loned tree may look different becau e of the n ironment they l ive in .  

Text 4 :  Fo i l  P :  32 1 

Paleontologi t tudy fo i l  to add to our knowledge of Earth ' history. A foss i l  i s  

evidence of part of l i fe found in  a rock or  other material . This  evidence may be the 

remain of a plant or animal, or an impression such as a footprint .  In rare cases, a 

complete animal may be preserved for example, an in  ect trapped in amber ( sap from a 

plant) ,  or a wool ly  mammoth preserved in  frozen S iberian soi l .  Foss i l s  can be created 

when the remain of an animal or plant are covered by ediments (dust, sand or mud) 
and become part of the edimentary rock that is formed. Most remains are cnlshed or 

decay too qu ickly for them to be pre erved. Sometimes, however, they are preserved as 

hel l s  or keleton , as moulds, or as quartz, l imestone or even opal ' models '  of them. 



G rade 9 :  

Chapter Topic 

Matter Mu lt iple bonds 

Phy ical W, r Id Nuclear accidents 

L i  ing World Beha ioral adaptat ion 

arth & Space Bi rth ofa  star 

Text 1 :  M u lt iple bond P :  89 

102 

Page 

89 

288 

293 

3 1 6  

Before we go any further, it is impoliant  tbat you understand the difference between 
i ngle bond , double bond and trip le bond . Some information to help you understand 

the bond : 
Ingle bond i one pair of electron being sbared between two atoms. 

doub le bond i two pairs of electron being shared between two atoms. 
trip le bond is-you gue ed i t-three pairs of e lectrons being shared between two 

atom . 
Carbon ba atomic number 6, wbich means it contains s ix protons and s ix e lectrons .  I t  
ha  two e lectrons in  the fir t he l l ,  and four e lectrons in  its outer (valence) shel l ,  giving 
i t  an electron ic configuration of 2 , 4 .  I ts  four valence e lectrons p lace i t  in Group I V  of 
the Periodic Table. To achieve a stab le eight valence e lectrons, carbon need to gain four 
more e lectron . It doe 0 by forming four covalent bonds. 

Tex t 2: Nuclear accidents P : 288 

There ha e been several wel l docwnented accidents a t  nuclear power plants in which 

radiation ba been relea ed into the en i ronment. The most dramatic occurred at 

Chemobyl in  the Ukraine ( then pali of USSR, now an independent country ) on 25  Apri l  

1 986. Automatic safety system were tumed off during a test o f  reactor number4, to 

mea ure the turbine 's  power output a i t  s lowed after i ts steam supply had been shut off. 

When power levels fel l  dangerously low, engineers withdrew most of the control rods. 

Fuel rods then heated up and tumed the moderator water into steam. The steam absorbed 

fewer neutrons .  Causing a power surge tbat heated the fuel rods even more. 

Text 3 :  Divergent evolution P: 293 

The Galapagos I sl and finches and the geographical ly isolated rabbi ts i l lustrate the idea 
that many new forms can evolve from a s ingle ancestor. This  i s  known as divergent 
evolution. The idea is that new environments are inhabited, causing the evolut ion of new 
pecies. Divergent evolution resu l ts in a phenomenon known as adapt ive radiation. As 

the ancestral organisms adapt and evolve in their different environments, they take on 
new forms. The various pent dactyl l i mbs shown in F igure 8 . 3 . 1 0  in the next unit  are an 
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c ample of adapti e radiation. ar upiaJ ance tors ha e evolved and radiated into many 
different fonn , from tree-dwe l l ing, fruit-eat ing pos urn to b l ind, meat-eating 
underground mole , and the more fami l iar kangaroos and koalas. 

ext  4 :  Birtb  of a tar P :  1 6  

tar are born in a dense c loud of ga and du t found i n  tbe pira l  alms of galaxie . The 

ra\ ingredient of a tar are cal led a n e b u l a .  The tar actua l ly form when dense regions 
in  the e c loud col lap e under their own gravity .  The nebula ' s  gas and dust come closer 

together, fomling a p rotester. As more matelia l  i pack d into the protester, the center 
get hotter and hotter unt i l  conditions are u itable for nuclear reactions to begin .  In these 

reaction , atom of hydrogen are fused together to form hel ium, with vast amounts of 
heat and l ight energy given out. At tbi tage, a m a i n  seq uence s tar, l ike our un, IS 

fomled. 



p pe n d i x  B :  CI ze Te t for Grade (6  - 9) :  

ra de 6 :  Te t o n  u n der  t a n d i n g  of  Biodiver  i ty 

instruction: 

Plea. e complete the entences below by in ert ing the mi s ing word in the space 

provided . This te t doe not require you to memorize certain words. It rather assesses 
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your und r tand ing of the sentence below. Your performance in this test doe not affect 

your p rfomlanc in c ience and your chool grades. 

Time: ] 5 m i n  

First: 

Please fill in tlte following information: 

Student  N a me:  . . . . .  . . . .  . . . . . . . . . . . . . . . . . .  ' G rade leve l :  6 

Age : years G e n d e r : Male D Fema le D 
Second: 

Please complete tlte sentences below: 

Biodiver i ty refer to the number of di fferent species present in a community. 

Communit ie w ith h igh biodivers i ty ,  ______ there are many d ifferent 

______ of p lant and animals  ______ together, urvive envi ronmental 

change than communi t ies with low , where there are few. ------ -----------

___________ are usual ly many d ifferent ______ of food in a comm uni ty 

h igh b iodivers i ty :  there are if one food source ------ ------

___________ destroyed. The community is more ______ and is able to 

changes in  the envi ronment more ----------- -----------

I n  the herbivores i n  community ______ on one particu lar p lant __________ for 

a l l  of their __________ needs, and then there __________ is determined by the fate 
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______ that plant. I f  the plant ______ to be wiped out _____ _ 

di ea e then the herbivore ould wiped out too. In  ------ the 

camivore that ate them be wiped out. I f, the other hand, ----- ------

the herbivore have a of plants to choose , they can 

probably urvive the ______ of on particular species. have 

r duce the biodi er i ty of ______ ecosystems by removing the natural 

------

------

and rep lacing it with spec ific  type of plant, 

example wheat. As a resu lt, many pecies are now extinct. 



G rade 7 :  Te t o n  u n der ta n d i n g  of  People  a n d  E ro ion 

In.Hrllctioll: 

Please complete the entences below by in erting the mi ing words in the space 

pr ided. Thi te t doe not r quire you to memorize certain  words. It rather assesses 
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your under tand ing of the sentence below. Your perfomlance in this te t does not affect 

y ur perfoffilance in cience and our chool grade . 

Time: 1 5  m i n  

First: 

Please fill ill the /0110 wing in/ormation: 

Student  arne:  . . . . . . . . . . . . .  . . .  . . . . . . . . . . .  . . . . . . . . .  G rade leve l :  7 

Age: years Gender :  D Male D Female 

Second: 

Please complete the sentences below: 

cience ha produced many i nventions. These need to be and ------

fuel led, often from found in the Earth ' s  crust. have ------- ------

changed the urface of the ______ dramatical ly ,  part lcularly in the _____ _ 

200 years since the I ndustrial . We have physical ly broken ------- --------

down by min ing them, _______ u i ng explosives, and by ________ the earth 

v i th roads, hou es c i t ies. --------

Exhaust baases from and factOlies have added gases to the ------- ------

air. These _______ slowly chemical ly weather away ______ on 

mountainsides and the rock ______ for city bui ld ings. Bui ld ing _____ _ 

road , and their cuttings, and piers in  the sea, p lough ing 

on faffils a l l  how water and wind . Without carefu l  
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planning, the e ______ can increa e the amount of _____ and and that i 

______ away. The root of trees ______ plant cover help to 

o i l  bound together and it Ie l i kely to ------

eroded . Drought, 0 ergrazing and fore t c learing can remo e gras and plant cover, 

a l lowing th wind and water to remo e the soi l .  



G rade 8 :  Te t o n  u n der ta n d i n g  of  M oving Volca n oe 

Instruction: 

P lea e complete the entenc be l w by in ert ing the mi ing v ord in  the pace 

pr ided. Thi te t does not require you to memorize cel1ain word . I t  rather assesses 
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our under tanding of the entence below. Your perfon11ance in thi te t does not affect 

ur perforrnanc in  cience and your chool grade . 

Time: 15  m i n  

First: 

Plea e fill il1 the following information: 

Student  N a m e :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G rade leve l :  8 

Age: years Gender :  D Male D Female 

Second: 

Please complete the sentences below: 

Volcanoes are u ual ly located at the weak edge of tectonic p lates . Some are 

nowhere near an , however: these volcanoes are over hot ----------- -----------

pots or __________ . A lthough there i s  no ___________ weakne s in  the p late above 

___________ , the magma has so much ________ that it can force _________ _ 

way through . The i s lands of _____ l ie 3200 km from the _____ p late 

boundary. Underwater volcanoes ___________ over a hot spot, eventual ly 

above ea level  to is lands. A l l  are d ifferent ----------- -----------

___________ . I n  the west i s  Kauai,  the __________ at 5 . 5  m i l l ion years. The 

___________ i s  the 'big i s land' of ___________ i tse l f, which began bui lding 
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____ years ago and j ______ being e tended by lava _____ _ 

from the contmual ly erupting Mt  Ki lauea. 

______ the hot pot ne er change , the plate abo e does, carrying 

the ______ to the west. Hawai i i over the hot spot now 

______ wi l l  e entua l ly mo c on, ______ . An underwater volcano cal led 

Loihi IS already fom1 ing ea t of H awaii  and wi l l  become th newe t is land in the chain. 



G rade9 : Te t o n  u n der t a n d i n g  of  e lect ion of  Peppered M o t h (  ) 

In. truction: 

Plea e complete the cntence b low by insert ing the mi ing v ords in the pace 

pro ided. Thi te t doe not require you to memorize certain  words. I t  rather asses es 
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your understanding of the entences be low. Your performance in this test does not affect 

your perform n e in c ience and your hool grades. 

Time: 15 m i n  

First: 

Please fill in tlte following information: 

t u d e n t  N a me: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G rade leve l :  9 

Age: years Gender:  0 Male 0 Female 

Second: 

Plea e complete tlte sentences below: 

Over the past I SO years, dramatic changes have been seen in the populat ion of 

peppered moth in  England. In the M id- I 800 , scientists ______ that populat ions 

of the peppered ______ . Bi tonbetularia, were changing from _____ _ 

l ight-colored ( typical ) to _____ dark-colored forms ( carbonaria) .  The 

occurred during the Industria l  Revol ut ion ,  coal-burning ------ ------

factories produced a ______ of pol l ution in  the form ______ soot . 

When on the oot- trees, the l ight-colored form the moth ------ ------

wa ea i ly seen birds, their main predator. The -colored i s  ------ ------

an i nheri ted . H ence, more dark-colored survived to ------ ------

produce dark-______ offspring. 





1 1 1  

fter c lean-air ______ \ ere implemented, l ichen began _____ _ 

re-grow on tree trunk the tree retumed to their  ______ paler 

coloring. Moth popu lation many of these areas hi fted 

back toward the l ight-______ form . atural selection seems to have taken the 

moth from l ight to dark and back to l ight aga in .  





1 1 1  

fter clean-air ______ were implemented, l ichen began _____ _ 

re-grow on tree trunks the trees retumed to their ______ paler 

coloring. Moth populations many of these areas shi fted 

back toward the l ight-______ form . Natural selection eern to have taken the 

moths from l ight to dark and back to l ight again.  


