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ABSTRACT 
 

This study attempted to analyse Grade 6 Science textbook and classroom instruction questions. 

The textbook and instructional questions were analysed using the Revised Bloom‟s Taxonomy to 

ascertain the type of cognitive process and knowledge that is being taught in a Grade 6 

Sciencecurriculum in a private international school in Dubai, U.A.E.   Since questions play an 

important role in critical and creative thinking it is important to investigate the levels of 

questions used in the textbook and during instruction to determine the level of higher order 

thinking and critical thinking being taught in schools.  The research used a qualitative approach 

of textbook analysis using the Revised Bloom‟s Taxonomy where questions were tallied and 

analysed according to the appropriate cognitive dimension and knowledge dimension.  Based on 

the results, it was found that lower order thinking questions are more commonly found both in 

the textbook and during instructions than higher order thinking questions.  Furthermore, 

questions in the textbook emphasized “Remember” process, while instructional questions 

emphasized the “Understand” cognitive process.  The most common knowledge dimension in 

both textbook and instructional process is the “Conceptual” knowledge.  Based on this study‟s 

findings it is recommended that textbook writers and educators include more higher order 

questions within curriculum and pedagogy to help improve critical thinking among learners. 

 

Keywords: Revised Bloom‟s taxonomy, curriculum, instruction, knowledge dimension, 

cognitive dimension, questions. 
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ABSTRACT  

(Arabic Version) 

 

رٕطٛٞ ٘زٖ اٌذساصخ عٍٝ ِحبٌٚخ ٌزح١ًٍ الأصئٍخ اٌزٟ ٠شٍّٙب اٌىزبة اٌّذسصٟ ٌّبدح اٌعٍَٛ ٌٍصف اٌضبدس، ٚوزٌه الأصئٍخ اٌزٟ 

 Revised Bloom‟sاٌّعذي ثٍَٛ صٍُٚ فٟ رح١ًٍ الأصئٍخ رُ اصزخذاَ رص١ٕف. ٠زُ طشحٙب فٟ ص١بق اٌزذس٠ش ثبٌفصً اٌذساصٟ

Taxonomy ٚرٌه ثغشض اٌزحمك ِٓ إٌٙح اٌّعشفٟ ٚالإدساوٟ اٌزٞ ٠زُ ارجبعٗ فٟ اٌزذس٠ش ضّٓ ِٕٙح ِبدح اٌعٍَٛ ٌطلاة  

ٚٔضجخ ٌٍذٚس اٌٙبَ اٌزٞ رضطٍع ثٗ الأصئٍخ فٟ . اٌصف اٌضبدس  ثّذسصخ خبصخ فٟ إِبسح دثٟ، الإِبساد اٌعشث١خ اٌّزحذح

اٌزفى١ش إٌمذٞ ٚالاثذاعٟ فئٔٗ ٠صجح ِٓ اٌضشٚسٞ أْ ٠زُ عًّ دساصخ اصزمصبئ١خ ٌّضز٠ٛبد الأصئٍخ اٌّضّٕخ فٟ اٌىزبة 

اٌّذسصٟ ٚرٍه اٌزٟ رىْٛ فٟ ص١بق اٌزذس٠ش ثبٌفصً اٌذساصٟ حزٝ ٠ّىٓ الإٔزٙبء اٌٝ ِشرجخ أعٍٝ فٟ اٌزفى١ش إٌمذٞ ٚالإثذاعٟ 

 اٌّعذي ٚرُ فٟ اٌذساصخ ارجبع إٌٙح إٌٛعٟ فٟ رح١ًٍ اٌىزبة اٌّذسصٟ عجش رص١ٕف صٍُ ثٍَٛ .  فٟ إٌّٙبج اٌذساصٟ ثبٌّذاسس

ٚرج١ٓ ِٓ ٚالع إٌزبئح اٌزٟ خٍصذ . ِٓ خلاي رضج١ً ٚرص١ٕف الأصئٍخ ٚرح١ٍٍٙب ٚفمبً ٌٍجعذ اٌفىشٞ ٚاٌجعذ اٌّعشفٟ إٌّبصج١ٓ

. ا١ٌٙب اٌذساصخ ثأْ أصئٍخ اٌىزبة اٌّذسصٟ راد اٌّشرجخ اٌصغشٜ فٟ اٌزفى١ش ٟ٘ أوثش ش١ٛعبً ِٓ الأصئٍخ راد اٌّشرجخ اٌع١ٍب

ث١ّٕب اٌزشو١ز فٟ الأصئٍخ ضّٓ ص١بق اٌزذس٠ش " اٌززوش" ثبلإضبفخ اٌٝ رٌه، ٕ٘بن رشو١ز فٟ أصئٍخ اٌىزبة اٌّذسصٟ عٍٝ ٔبح١خ 

". اٌّفب١ّ١٘خ"ٚاٌجعذ اٌّعشفٟ الأوثش ع١ِّٛخ فٟ وً ِٓ اٌىزبة اٌّذسصٟ ٚص١بق اٌزذس٠ش ٘ٛ اٌّعشفخ ". اٌفُٙ" عٍٝ ٔبح١خ 

ٚثبلاصزٕبد اٌٝ ٔزبئح ٘زٖ اٌذساصخ، ٠ٛصٝ ثأْ ٠مَٛ ِؤٌفٟ اٌىزت اٌذساص١خ ٚاٌّع١ٍّٓ ثزض١ّٓ أصئٍخ راد ِشرجخ أعٍٝ فٟ 

.   إٌّٙبج اٌذساصٟ ٚضّٓ خطظ اٌذسٚس حزٝ ٠ّىٓ الاسرمبء ثّضزٜٛ اٌزفى١ش إٌمذٞ ٌذٜ اٌذاسص١ٓ
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Teaching and learning is a complex process that consists of many components such as the 

teacher, the student, the curriculum, and the school or classroom environment.  The process of 

teaching and learning is usually dictated by the curriculum, instruction, and assessments. The 

teacher and the student within these contexts are at the heart of the learning process that takes 

place in classrooms all around the world 

The manifestation of the curriculum occurs in many forms, one of which is the textbook.  

Schools in the United Arab Emirates (UAE), like many countries all around the world, use the 

textbook as the core mode for delivering the curriculum. The textbook dictates in many instances 

what the curriculum and what the instruction will be specifically in the UAE.  Teachers in 

classrooms across the UAE rely greatly on the textbook as a medium of instruction, and often 

develop their questions during instruction and assessment from the textbook. 

In classrooms, textbooks guide the instructional and practical flow of the lessons no matter 

how much educators nowadays try not to rely on them (Ball and Cohen 1996).  It does not matter 

which school of teaching a teacher belongs to, the textbook is an important core material in the 

teaching and learning process and its influence in providing a framework for the teaching and 

learning cannot be ignored.    Martin et al. (2005) argues the profound impact textbooks have on 

instruction, teachers, and curriculum since textbooks are used by teachers and students as guides 

that influence the questions levels used during the teaching and learning process.  

Although, modern teaching methodologies have evolved, the textbook remains to play an 

integral role in delivering the curriculum.  The role the textbook plays in education is more 

apparent in the UAE.  The social educational context of the UAE remains more dedicatedto 

using the textbook as the main form of delivery of the curriculum and thus parents, teachers, and 

students tend to utilize the textbook as the main tool in the learning process. 

Based on the researcher‟s experience in education and in the UAE, it was observed that 

although there exists many schools in the UAE each with different curriculum and following 

different standards, what has guided the teacher in delivering the standards in the classroom is 

the textbook.  This reliance on the textbook as a form for delivering standards is because many 

educators and specifically teachers come from different backgrounds with different experiences 

in the education field and from different curriculums.  Many of these teachers find it difficult and 

inconvenient to develop novel materials to deliver the curriculum, thus, they depend on the 
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textbook as a mode of deliverysince the textbook presents the material in an organized and 

simple manner, and provides direction and security (Hutchinson and Torres 1994). 

In addition to the latter, many teachers lack time, experience in the UAE, and are not able 

to develop innovative instructional materials. Until recently, teachers hired by many schools in 

the UAE did not necessarily have an education background as their qualification and thus,are 

likely to struggle with many of the teaching strategies required.  In addition, on many occasions 

the schools do not provide the necessary professional development for teachers to develop their 

teaching skills.  Therefore, teachers rely on what is provided and that is the textbook guide to 

dictate their instruction and their teaching methodologies inside the classroom. 

Since the textbook plays an integral role in dictating instruction, curriculum, and 

assessments which in turn influence the teaching and learning process, it is useful to examine a 

textbook‟s content and how this content is being delivered to the students.Furthermore, when 

examining the textbook it is important to examine the levels of questions and how questions play 

an important role in the teaching and learning.  Martin et al. (2005, p. 222) view questions as 

“tools for planning, teaching, thinking, and learning.”  Questions presented in the textbook 

dictate the type of learning that will take place in the classroom since these questions are used 

bythe teacher to deliver the content of the textbook. They also influence student learning since 

the type of question posed determines the type of knowledge the student gains. 

Accordingly, to develop creative and critical thinking which are the core skills needed 

nowadays in the globalized world markets, questions are the key to developing these skills.   

According to Tofade, Elsner and Haines (2013), questions assist teachers in uncovering what is 

learned by the student, stimulate higher order thinking, enhance creativity, and critical thinking 

and build confidence.   

Questions assist in directing and focusing student learning; furthermore, questions play a 

big part in the delivery and practice of the course content (Swart 2010).  Therefore, investigating 

the questions in the textbooks and questions used during instruction will show the impact 

questions have on student learning and thinking processes. 

 

1.1 Statement of Problem 

Questions come in many forms.  They can be presented in students‟ textbooks and 

workbooks, or can be questions used inside the classroom by the instructor to teach the subject 
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content or assess student learning.  Larson and Lovelace (2013) view questions as a tool for 

learning, encouraging students‟ interest in the subject, stimulating critical thinking and helping in 

the evaluation of students‟ understanding.  Therefore, in addition to examining questions 

presented in the textbook, it is important to examine and evaluate the types of questions used by 

the teacher during instruction to help deliver the content of the curriculum.   

In order to examine textbook questions and instructional questions, many studies have 

utilized Bloom‟s taxonomy as a tool to analyse levels of questions and to assist in categorizing 

questions as low or high order questions.  Although this taxonomy was originally used to 

examine learning objectives, many studies have utilised it in the categorization of questions.  

Recently, Anderson et al. (2001) have proposed the Revised Bloom‟s Taxonomy (RBT) which 

will be used in this study as a tool for analysing textbook and instructional questions. 

Since educators often use textbooks across the UAE to deliver the curriculum, and since 

questions are an integral part of assisting teacher evaluate students understanding, they can be 

potentially helpful in building creative and critical thinking skills.  This study will examine 

textbook questions and instructional questions of Grade 6 Science in an international school 

delivering the Indianapolis American Common Core standards in Dubai, the UAE for the 

academic year 2013 – 2014 using the RBT as a basis for the analysis.   

 By analysing the question content of the textbook and the instructional questions used in the 

classroom analysis, the level of thinking that is being taught in Science in the school in the UAE 

will be evaluated.  This will provide a representative study of what level of questions are used 

across schools in the UAE and whether critical thinking and higher order thinking questions are 

being used in Science classrooms across the UAE. 

As mentioned earlier, this study‟s relevance to the context of the UAE is important, since 

textbooks are used often in the classrooms and as a mode of delivering the curriculum.  It is 

unique since it is the first study of its kind that examines textbook questions and instructional 

questions of a Grade 6 Science textbook and instructional questions analysis in Dubai.  

Therefore, the purpose of this study is to investigate the Grade 6 Science textbooks used by 

an international private school delivering the Indianapolis Common Core Standards in Dubai for 

the academic year 2013 - 2014.  Along with the textbooks content analysis, non-participatory 

classroom observations will be administered as part of the research to answer the research 

questions investigating: 
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1) To what extent questions presented in the Grade 6 Science textbooks of a private 

school in Dubai are varied or frequent according to the six levels of the Revised 

Bloom‟s Taxonomy (RBT)? 

2) What percentage of the Grade 6 Science textbooks‟ questions fall in the RBT Low 

Order Thinking Questions Skills (LOTQS)? 

3) What percentage of the Grade 6 Science textbooks‟ questions fall in the RBT High 

Order Thinking Questions Skills (HOTQS)? 

4) What is the dominant knowledge domain in the Grade 6 Science textbooks? 

5) Does a relationship exist between the cognitive domain/knowledge domain content 

textbooks analysis and the in-class teaching instruction in Grade 6 Science in a 

private school in Dubai? 

1.2 Scope of work 

Taxonomical analysis of 1,482 textbook questions from the three textbooks currently 

being used by the Grade 6 Science class in an international school in Dubai following the 

Indianapolis American common core curriculum for the academic year 2013 – 2014 will be the 

main subjects of the study.  In addition to the latter, 174 instructional questions of one teacher 

teaching the Grade 6 Science classes in the same international school in Dubai will be analysed 

using the Revised Bloom‟s Taxonomy proposed by Anderson et al. (2001).  One teacher will be 

the subject of the non-participant observations since only one teacher teaches all six classes of 

Grade 6 Science.  The classroom observations were done during the months of September until 

the month of November for the academic year 2013- 2014.   The three textbooks are published 

by Houghton Mifflin Harcourt company, an American publishing company.  

 

1.3 Structure of dissertation 

This chapter has presented the importance and significance of investigating use of 

questions within textbooks and classroom instruction. The following chapter will review 

literature on similar research that has been carried out in the same field. In the third chapter, the 

methodology applied to obtain the data will be presented, followed by the results and discussion. 

Finally, the conclusion will discuss the main research findings, the limitations of the study, 

recommendations, and further research suggested within this area. 
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Curriculum is at the heart of the learning and teaching process, the textbook is the core 

content of the curriculum and often it becomes the curriculum; teachers depend on the textbook 

as a mode for delivering the curriculum (Hutchinson & Torres 1994).  Along with the textbook, 

the teacher‟s instructional delivery of the content of the curriculum is crucial in analysing the 

type of student learning in any educational institution.The alignment between the textbook 

content, classroom instructional component as well as the assessment would provide a clear 

picture of the teaching and learning process inside the classroom (Anderson et al. 2001).    

This study aims to investigate the Science textbook questions and the instructional questions 

of a Grade 6 Science in school in Dubai delivering the Indianapolis American Common Core 

Standards for the academic year 2013 - 2014.  The researcher chose to evaluate the textbook and 

instructional questions according to the Revised Bloom‟s Taxonomy (RBT) as presented by 

Anderson et al. (2001).   Although the taxonomy was first introduced to evaluate the learning 

objectives, Bloom‟s Taxonomy has been used in many studies to evaluate questions in 

assessments, instructional questions, and textbook questions.     

In order to judge the teaching and learning taking place in any educational setting, questions 

provide the means of identifying what, how and how much is being taught in the classroom.  

Therefore, the analysis of the questions used along the whole process of teaching and learning 

would assist in providing an overview of the types of cognitive and knowledge skills students 

gain during the learning process.   Questions play an important role in developing critical 

thinking, creative, and reasoning skills, which are considered as being some of the core skills that 

are required in the globalized world market.   

Chadwick (2013) views questions as an integral part in teaching children to think critically 

and creatively.   Furthermore, for effective instructions to take place in class, Jones et al. (2009) 

and Swart (2010)consider questions as an important part of the instructional process, and the 

teaching and learning.  Both identify questions as a way of stimulating reasoning, thinking, and 

creativity.  Swart (2010) identifies questions as a method used by instructors to assess their 

instructions, help focus and draw students‟ attention to a particular topic, and as means of 

stimulating and motivating students to master the delivered content.  

Alul (2000) discusses questions as being divided into two types.  One type of questions is 

considered direct questions, which involves providing facts that can be easily retrieved from the 

textbook.  The other type of questions such as analysis, synthesis, comparison, and creativity 
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problems require the application and the critical thinking of the facts or knowledge in order to be 

answered.  

 

2.1 Revised Bloom‟s Taxonomy (RBT) 

Although there exists many taxonomies that help in analysing questions and learning 

objectives, since it was initially introduced in 1956, Bloom‟s taxonomy has been the most widely 

used by educators.  It is commonly familiar to most educationalists, easily understood and 

adheres to the psychology of learning.  

Ghanem et al. (2013) classify Bloom‟s taxonomy as the most commonly used taxonomical 

classification system in educational research, and as being „easily characterized‟, thus providing 

a way to measure educational processes.  When evaluating the educational process using 

Bloom‟s taxonomy, it provides ideas on ways of improving questions and objectives chosen to 

be used in the educational process.   Below is an explanation of the RBT that will be used for the 

taxonomical content analysis of the questions presented in the textbook and during instruction in 

this study.  

Anderson et al. (2001) revised the 1956 Bloom taxonomy, which included the cognitive, 

affective, and psychomotor domains.  In their book, Anderson et al. (2001) concentrated on the 

cognitive domain and introduced the knowledge domain.  Bloom‟s taxonomy cognitive domain 

consisted of six levels made up of nouns arranged from the lowest cognitive process 

„knowledge‟, „comprehension‟, „application‟, „analysis‟, „evaluation‟, „synthesis‟ to the highest 

cognitive process „evaluation‟.   

In the Revised Bloom‟s Taxonomy (RBT), the nouns were changed into verbs arranged 

from the lowest cognitive process to the highest cognitive process in such manner „remember‟, 

„understand‟, „apply‟, „analyse‟, „evaluate‟ and „create‟.   Besides the cognitive domain process, 

Anderson et al (2001) proposed a knowledge domain consisting of „factual‟, „conceptual‟, 

„procedural‟, and „metacognitive‟.    

The matrix used to analyse the questions was based on the RBT proposed by Anderson et 

al. (2001).   The matrices used for both the knowledge domain and the cognitive domains are 

found in Appendix A (Table 19) and B (Table 20) respectively.  Still, a brief description of each 

cognitive and knowledge domain will be explained below. 
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Revised Bloom‟s Taxonomy (RBT) Cognitive Domain as proposed by Anderson et al (2001): 

1. Remember:  This type of cognitive process involves the recovery of significant 

information from long-term memory.  The primary goal of this type of process is 

„retention‟ of information.    It involves simple „recall‟ and „recognize‟ tasks.  Recall 

tasks include searching for information in the long-term memory and bringing it to 

working memory.   While „recognize‟ tasks include finding the information in long-term 

memory and comparing it with given information.   

While the „remember‟ cognitive process is concerned with „retention‟, the other 

five cognitive processes on the other hand are more concerned with „transfer‟ of 

knowledge.  

2. Understand:  The „understand‟ cognitive process is recognized as the largest transfer 

process in education; it refers to the construction of meaning from instructional material.   

Understanding takes place when a connection is built between prior knowledge and 

newly presented knowledge.   It often involves the transfer of „conceptual knowledge‟ 

since it is concerned with integration and building of „schemas‟ and „framework‟. Some 

of the categories it involves include summarizing, classifying, interpreting, inferring, 

comparing, explaining, and exemplifying. 

3. Apply: It is associated with „procedural knowledge‟ since it uses procedures to solve 

exercises and answer questions using a sequence of steps or conventions.  It is made up 

of executing, and implementing categories.  Execute is concerned with a task to solve 

afamiliar problem, while implement is involved with solving an unfamiliar problem. 

For the purpose of this research paper, Low Order Thinking Questions Skills (LOTQS) 

are concerned with the first three cognitive processes „remember‟, „understand‟, and „apply‟ 

presented and explained above.  While High Order Thinking Questions Skills (HOTQS) are 

concerned with the last three cognitive processes „analyse‟, „evaluate‟, and „create‟ which 

will be explained below.  

4. Analyse:  This cognitive process is considered to involve high order thinking skills, and 

it involves taking a problem and dividing it into its parts, then determining how these 

parts are interrelated to each other and to the overall structure.   „Analyse‟ objectives or 

questions are concerned with categories such as „differentiating‟ the message and its 



18 

 

important pieces; „organizing‟ how the different message pieces are organized, and 

„attributing‟ the main purpose of the message.   

5. Evaluate: Evaluate involves judgment making based on certain standards or criteria.   

The criteria include „effectiveness‟, „consistency‟, „efficiency‟, and „quality‟.  Standards 

can be categorized as qualitative or quantitative, and these standards can be applied to the 

criteria.  Categories included involve checking, and critiquing.  

6. Create: It is the synthesis of a new product, where small elements are placed together to 

form a „coherent whole‟.  It is the mental organization of parts into a new never before 

made whole.   It involves the categories of generate, plan, and produce. 

Revised Bloom‟s Taxonomy Knowledge Domain as presented in Anderson et al (2001): 

1. Factual Knowledge: This type of knowledge refers to foundations of a discipline that are 

needed to help acquaint in solving problems and communicating in that discipline.  It can 

be alphabets knowledge, scientific terms, facts about a culture or a health discipline, and 

other elements or sources of information. 

2. Conceptual Knowledge: This type of knowledge is concerned with „classifications‟ and 

„categories‟ and how they are interrelated.  It “includes schemas, mental models, or 

implicit or explicit theories in different cognitive psychological models” (Anderson et al. 

2001, p.48).  It also encompasses „structures‟, „models‟, „theories‟, „generalizations‟, and 

„ principles‟. 

3. Procedural knowledge: This type of knowledge comprises the process of how 

something is done.  It usually involves a series of steps to be followed.   Some of the 

knowledge it requires includes „procedures‟, „techniques‟, „algorithms‟, and „methods‟. 

With procedural knowledge, the student is required to identify criteria to be used to carry 

a certain procedure.   

4. Metacognitive knowledge:  This type of knowledge refers to the self-knowledge, or 

knowledge of own cognition.  It involves awareness of different knowledge a person has, 

the strategies one uses to learn, think, or solve problems.  Furthermore, it includes 

knowledge of „cognitive tasks‟ which assist the learner in choosing which strategy to use.  

Examples include knowledge of simple tasks such as recall, simple memorization, 

paraphrasing, summarizing, social, or conventional norms and how to use these 

strategies. 
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2.2The case for RBT 

After being introduced to the RBT, this section will summarize related studies found in 

the literature that have used Bloom‟s taxonomy to analyse questions and/or learning outcomes. 

RBT has been used as a valid method of analysis in various contexts such analysis of language 

textbooks, university level instruction and scientific subjects. Some of the key studies and their 

findings will be discussed here. 

 

2.2.1. Science Related Studies  

Question analysis within textbooks is not a recent phenomenon.  Research has been 

conducted in this area as early as the 1970s. In Egypt, while analysing 7
th

, 8
th

, and 9
th 

Science 

textbooks questions Zaki (1973) calculated questions frequency according to Bloom‟s taxonomy 

and discovered that 73% of the questions were knowledge questions, and 26% were 

comprehension questions in the 7
th

 grade textbook.  Similarly, in the 8
th

 grade textbook the 

percentage of knowledge and comprehension were 87%, and 12% respectively. 

In examining instructional questions according to Bloom‟s taxonomy in Science 

classrooms in 48 schools in Nigeria, Black‟s (1980) study results showed that the highest 

percentage was given to the knowledgeprocess, then to the comprehension and application 

processes respectively.   No questions were posed that fell into the categories of analysis, 

synthesis, and evaluation. 

Both Zaki‟s (1973) and Black‟s (1980) studies are very similar to this current study, 

which analyses Grade 6 Science textbook questions and instructional questions using RBT.  

Based on educational and professional experiences, it is expected that even with the many 

current changes and innovations that have taken place in the educational setting, that the present 

study‟s results of Grade 6 Science textbook questions and classroom instruction questions will be 

similar to the results of Zaki‟s (1973) and Black‟s (1980) study.  

Azar (2005) focussed on comparing the physics questions cognitive levels in university 

entrance exams (76 questions)and high school physics exams (600 questions) according to 

Bloom‟s Taxonomy.   The results showed that the percentage of knowledge and comprehension 

of the high school physics exams questions were 8.27% and 12.05 % respectively, while the 

application, analysis, synthesis, and evaluationquestions were 74.64%, 4.32%, and 0.72% 
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respectively.  On the other hand, the university entrance exam questions were as follows: 0% 

knowledge, 1.32% comprehension, 56.58% application, 35.53% analysis, 5.27% synthesis, and 

1.32% evaluation.   

Unlike previous studies presented earlier in this literature review where knowledge and 

comprehension are the most dominant cognitive levels, Azar‟s (2005) study shows that 

applicationcognitive level questions are very common.  This result is expected since most of the 

physics content at the high school level includes solving problems and procedural type of 

knowledge requiring application cognitive processing.  Also, Azar‟s (2005) study results point 

out that although the high school physics exams in Turkey provide good application practice 

questions, these exams fail to prepare students for higher order thinking skills such as analysis 

which are required for university entrance exams.    

Within the context of tertiary education, Jones et al. (2009) studied and analysed 29 

examination papers for eight programmes in the Bachelor of Engineering and Science degrees 

that ranged from technology to engineering subjects in the electronics field in the United 

Kingdom.   Furthermore, the learning outcomes related to the examination papers were also 

reviewed to study if there exists a relationship between the learning outcomes and the type of 

questions presented on the examination paper.The results show that there exists a significant 

alignment between the learning outcomes and the examination questions.   In addition, there 

were very few learning outcomes and questions which belonged to high order cognitive skills; 

most of the questions and learning outcomes fell in the category of lower and intermediate order 

cognitive skills.    Although, higher order thinking questions and outcomes should be more 

common at tertiary education, Jones et al.‟s (2009) study results proves that such higher 

cognitive processes are rarely planned for and practiced in tertiary education.   

Swart (2010) examined the five years‟ examination papers from the year 2002-2006 for 

an Electronic module (Levels 1-4) in the Republic of South Africa University using Bloom‟s 

taxonomy of cognitive domain.  In terms of the distribution of the cognitive domains of 

Electronics module I and II, it was similar with both having application cognitive process as the 

most dominant cognitive process 59% and 58% respectively.  Lower order thinking processes 

(knowledge and comprehension) were lower at 36% and 33% each respectively.  While higher 

order thinking skills (analysis and synthesis) were 0% and evaluation at 5% and 9% each 

respectively.   Both Electronic module III and IV showed lower order cognitive skills 
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(knowledge and comprehension) to be 45% and 46% respectively.  Application questions scored 

31% and 8% respectively, lower than the pre-requisites modules Electronics I and II.  Analysis 

was 0% and 5% respectively, synthesis scored 12% and 37% respectively and evaluationwas 4% 

for both.   

As shown from Swart (2010), modules I and II are considered introductory courses, and 

are therefore expected to have more knowledge and comprehension questions, but this is not the 

case.  Furthermore, at higher levels (Electronics III and IV) as discerned by Swart (2010), 

modules are considered more advanced and should offer questions that are categorized as higher 

order thinking.  However, the results show that the professors are still testing more knowledge 

and comprehensionat higher level modules, rather than higher order thinking skills.  In addition, 

the exams have lower number of applicationquestions when compared to the pre-requisite 

courses, causing concern.  However, Electronic module IV level contained a higher number of 

questionsat the synthesis showing a good sign since it shows higher order thinking skills 

represented in advanced modules in engineering promoting critical and creative thinking.  

The variability in distribution of cognitive domains shown in Swart (2010) shows that 

although the modules are requirements and prerequisites of each other, the knowledge contained 

within could vary and it depends on the content of the subject on how it is categorized according 

to what skills need to be acquired.  This also was shown in Azar (2005) where the distribution of 

the cognitive domains varied according to the type of knowledge presented in the curriculum and 

subject.    

Ayvaci and Türkdoğan (2010) evaluated examination questions (1592) of grade 6 science 

and technology course using the RBT during 2008 – 2009 academic year.  The results showed 

that 38.4% of the 1592 questions were remembering, understanding was 16.3%, applying was 

13.5%, analysing was 8.5%, evaluating23.1%, and 0.5% was given to reorganizing level. 

Furthermore, Ayvaci and Türkdoğan‟s (2010) study showed that the questions represented a 

factual knowledge of 38.8%, conceptual knowledge of 38.7%, procedural knowledge of 18.9%, 

and metacognitive knowledge of 3.5%.  Another important finding from this study was the fact 

that the questions targeting scientific awareness were very low.  This indicates that there were 

minimal instruction and questions given by teachers to help students inquire about the 

knowledge, but rather memorization and recall of knowledge were high.   
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In terms of knowledge at Grade 6 level, what is presented in the results in Ayvaci and 

Türkdoğan‟s (2010) study is what would be predicted to be taught at this level.  In grade 6 the 

building and acquisition of knowledge is still occurring, therefore, questions would be more 

concentrated on the lower order thinking skills.  Also, in terms of knowledge, conceptual and 

factual knowledge are considered the most common types of knowledge at this stage of learning.  

Nevertheless, more higher order thinking and synthesis questions should be included as part of 

the questions. 

Jideani and Jideani (2012) analysed a random of nine Food and Science Technology 

(FST) courses‟ learning outcomes and assessments from two universities according to the new 

Revised Bloom‟s Taxonomy of learning.   The codes for the nine food courses were (FOCF, 

FOCS, FOCH, FOPR, FOPG, FOTC, FOCO, FOQA, and FODT).  Conjoint analysis of the 

cognitive process dimension and the knowledge dimension was used to describe the courses 

lecturers‟ choice for the aforementioned dimensions.    

Similar to Swart‟s (2010) study the distribution of cognitive domain and knowledge 

varied across nine courses in Jideani and Jideani (2012).  In terms of the most common 

cognitive/knowledgecombination learning outcomes it varied from Apply/Procedural for the 

FOCS and FOCF course, to Apply/Conceptual knowledge for the FOCH.  For FOPR subject, the 

most common cognitive and knowledge domain was Understand/Conceptual knowledge, while 

FOPG, was Understand/Procedural knowledge, the FOTC subject scored 16.7% on the learning 

outcomes focusing on Understand/Conceptualknowledge, the FOCO subject scored 25.8% on 

Understand/Factual/Conceptual knowledge.  While the learning outcomes of FOQA scored 18% 

on Apply/Conceptualknowledge.  Finally, the FODT subject was formulated for learners to 

Apply/ Procedural knowledge with a percentage of 21.2%.  

Jideani and Jideani (2012) also focussed on the assessment questions of the nine Food 

Science and Technology courses and the overall statistics show that the questions posed in the 

nine courses assessments were assessing the students ability to Understand/Conceptual 

knowledge at a percentage of 13.2%, in addition to Remember/ Procedural knowledge at 

8%.Accordingly, Jideani and Jideani‟s (2012) study show that low order thinking skills are still 

common in learning outcomes and questions used at the university level.   While in terms of 

knowledge, the most common types of knowledge are conceptual and procedural knowledge 

which is expected for Science courses.  Again, the results are varied across the nine subject in 
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terms of learning outcomes, but there is a lack of alignment between learning outcomes and 

assessment questions which is similar to what was seen in Azar (2005) where there was little 

alignment between high school questions and university entrance exam questions. 

Lovelace and Larson (2013) examined “questioning strategies” in a lecture environment 

to investigate the types of cognitive levels of questions asked during lectures and to measure the 

students‟ response time.    Focusing on two Science courses taught by four different instructors, 

Lovelace and Larson (2013) examined the instructional questions at cognitive levels among other 

variables using the RBT.  Based on their findings, it was found that the questions at cognitive 

level mainly inclined towards the lower skill levels of RBT; the percentage of questions were 

78.2% remember and understand and the high order level questions of evaluate and create were 

mainly 4.7 %.    

Other findings from Lovelace and Larson‟s (2013) study suggest that the professor who 

was considered as the highest-ranking in teaching in a particular university asked the lowest 

order thinking questions.   Furthermore, it was found that the levels of the questions did not 

influence the students‟ response rate, meaning students‟ response was not dependent on the 

cognitive level of the question and students would be willing to answer high order cognitive 

question. Lovelace and Larson‟s (2013) study is relevant to the current study since in this study  

instructional questions are also being examined.   From the results it can be seen that there has 

not been much change in terms of the levels of questions being asked during instruction since the 

early 1980s as presented in Black‟s (1980) study which was discussed earlier in this literature 

review.  Both studies show that lower order thinking questions are still being posed during 

instruction in Science classrooms. 

 

2.2.2. English, Islamic, and Social Science Studies  

Alul (2000) examined Grade 8 English textbooks used in Palestine during the academic 

year 1999 - 2000.  In her study, she analysed questions in the student book, workbook, and 

stories according to Bloom‟s Taxonomy.    The results show that the most frequent cognitive 

process was comprehension at 41%, followed by application at 25%, knowledge at 20%, 

synthesis at 9%, analysis at 4%, and evaluation at 1%.  

Although, Alul‟s (2000) study showed that lower order thinking skills dominate the 

textbook questions in Grade 8 English; the knowledge cognitive process is not the most dominant 
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process.  Given it is English textbook questions, it is expected that more emphasis would be 

given to comprehension questions, unlike Science textbooks where more knowledge questions 

would be expected to be presented in the textbook.  Furthermore, analysis and evaluation 

questions would be expected to be higher at this level in English textbook but surprisingly, this is 

not the case. 

Riazi and Mosalanejad (2010) evaluated high school English textbooks learning 

objectives in Iran using the six levels of cognitive domains in Bloom‟s taxonomy.  Three senior 

high school English textbooks and one pre-university textbook were used for the analysis.  In all 

four textbooks lower level learning objectives were much higher than high level learning 

objectives. 

Similar to Alul (2000) and Zaki (1973), Riazi and Mosalanejad‟s (2010) study shows that 

higher order cognitive skills are less represented in the English textbooks in Iran when compared 

to lower order cognitive skills.  Thus far, most studies have shown that lower thinking skills are 

more represented in textbooks‟ learning objectives and questions and although many changes 

have taken place over the years across primary, secondary, and tertiary education the lower order 

thinking skills are still taught and learnt at each level rather than higher order thinking skills. 

Seif (2012) evaluated the presence of higher order thinking skills in Grade 8 English 

reading exercises in the student book and workbook in Palestine.   Seif (2012) wanted to 

ascertain to what extent the reading exercises in the student book and workbook of the Grade 8 

English were included in the three higher level of cognitive process of Bloom‟s taxonomy 

analysis, synthesis, and evaluation. In terms of both the workbook and student book, the analysis 

cognitive level was represented in 51.92% of the reading exercises, the synthesis cognitive level 

was represented 41.35%, and the evaluation cognitive skill was represented 6.73%.  This study 

shows that higher order thinking questions are well represented in Grade 8 English textbooks, 

however, the author fails to provide an indication to what percentage of lower order thinking are 

represented in the books.  Seif‟s (2012) content analysis did not discern how much and whether 

lower order thinking questions are present in the textbooks.    

Ghanem et al. (2013) analysed three Islamic Textbooks‟ questions according to teachers‟ 

opinions, these textbooks were used in Iraq‟s secondary schools.    In all three textbooks it was 

found that the questions posed were identified by the reviewers as being high in terms of 

knowledge and comprehensionand low in terms of application, analysis, synthesis and 
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evaluation.  This indicates that overall, the low order thinking skills were highly represented in 

the textbooks and the high order thinking skills were under represented in the textbook.  Since 

the study evaluated the textbooks using teacher‟s opinions, it provides an indication on how the 

teachers would also present the content to the students in the class, thus, showing that minimal 

higher order thinking occurs in the teaching of Islam in secondary schools in Iraq.  

In his study, Igbaria (2013) sought out to identify and examine the frequency of Bloom‟s 

taxonomy cognitive processes represented in the questions starting with WH- in grade 9 English 

Horizon textbook.  After thorough examinations of the questions, the results of the study showed 

the distribution of the questions as follows: 23.09 % as knowledge, 29.66% as comprehension, 

11.29% as application, 23.36% as analysis, 10.24 % as synthesis, and 2.36 % as evaluation.   As 

can be seen from the results comprehension was the most frequently represented cognitive 

domain similar to Alul (2000).  Unlike previous studies on English textbooks, analysis questions 

were frequently represented.  However, Igbaria‟s (2013) study only analysed WH- questions in 

the books and these questions tend to include more analysis types of processes since they are 

more open-ended questions and therefore require the students to break down the questions into 

its component to be able to form an answer. 

Naomee and Tithi (2013) performed a document analysis of the learning outcomes of the 

social science curriculum in Bangladesh and carried out semi-structured interviews providing an 

insight on the learning outcomes from curriculum specialists.  The 199 learning outcomes were 

specified and analysed according to Bloom‟s taxonomy.  The results show that the most 

represented cognitive domain was comprehension at 63%, followed by knowledge at 31%, 5% 

belonged to analysis cognitive domain, and 1% application cognitive domain.   There were no 

learning outcomes that represented the synthesis and evaluation cognitive domains.    

The results of Naomee and Tithi‟s (2013) study are very similar to Alul‟s (2000), and 

Igbaria‟s (2013) in terms of all three studies having comprehensionas the most represented 

domain.  What can be seen is that these three studies deal with social studies, and English which 

in terms of the content of the subject require skills of understanding rather than remembering 

facts, thus, the trend of having comprehension as the most common cognitive process is seen.  If 

compared to Science, engineering and physics studies represented by Ayvaci and 

Türkdoğan(2010), Swart (2010), and Azar (2005),   the most common cognitive domain was  

remember for Ayvaci and Türkdoğan (2010) which dealt with Grade 6 Science, and 
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apply/application for Swart (2010) and Azar (2005) since the content of the subjects differ. In 

the subjects that Swart (2010) and Azar (2005) studied, more facts are required for development 

of procedural knowledge leading to the different cognitive skills.  

In general, from the literature presented thus far, the results show that the extent of the 

distribution of the cognitive domain depends on the subject being analysed and the levels taught.  

Questions in Physics, engineering, and Science technology courses at high school and university 

level varied in terms of the cognitive domains compared to English, Social studies, and Islamic 

studies. The latter subjects were more common in the comprehension cognitive domain 

compared to the other subjects which were more common in the application cognitive domain.   

However, what is common is that lower order thinking skills are still more commonly 

represented compared to higher order thinking skills. 

In summary, the result of all the previously presented studies show that low order 

thinking skills are highly represented, while high order thinking skills tend not to be highly 

represented in learning outcomes, instructional questions, textbook questions, and assessments or 

exams questions.  It is also seen from the literature that there is variability in terms of the 

distribution of the cognitive domains according to the subjects‟ content and level. 

 

2.3 Importance of Higher Order Thinking for Learning 

 Earlier it was discussed that questions are important for the enhancement of critical and 

creative thinking. This section will present arguments in support of higher order thing skills and 

why they need to be taught in today‟s classroom and included as part of the curriculum outcome, 

assessment, and textbook questions. 

Dam and Volman (2004) view critical thinking and higher order thinking as being important 

to help students function in a democratic society, and to be able to have „citizenship 

competence‟.  They see higher order skills as a requirement for individuals nowadays to be able 

to solve problems, using analytical, and thoughtful reasoning and to get involved in decision 

making, and infer and judge what is important in the society. 

Resnick (2010) argues that 21
st
 century schools need to concentrate on enhancing students 

higher order thinking through the enhancement of collaboration among educators to help 

students acquire the skills needed for the reform changes taking place in the world.  
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Figure 1: U.S. Job type distribution based on skills (1960-2009) (Adopted from Levy and Murname  

                   2013, p.18) 

  Levy and Murname (2013) support Resnick‟s (2010) argument by demonstrating that jobs 

requiring „working with new information‟ and „solving unstructured problems‟ have been 

increasing in the United States since the 1960s (Figure 1) and they predict they will continue to 

rise.  These jobs require higher order thinking skills such as inference, skills based knowledge, 

analysis, and rational judgement.  

Therefore, as discussed earlier, since textbook questions assist in delivering the curriculum. 

Thus, the curriculum manifested in the textbooks needs to be improved to include higher order 

thinking skills in questions used in textbooks and during instruction to help improve the teaching 

and learning process.  It is important to study and analyse the questions included in the textbook 

and during instruction.  

From the review of literature above, almost all of the studies show that higher order thinking 

questions and skills are hardly being used and taught in classrooms from the past until current 

times.  There exists a gap between what educators know what is important and what is actually 

materializing in the curriculum and instruction nowadays.  This gap is probably due to the lack 

of material and resource availability for teachers to promote critical thinking and higher order 

thinking.  

In light of the research conducted thus far, there appears to be little or no research done in 

analysing questions used within an elementary Science textbook and class instruction in the Gulf 
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region. Thus, the present study aims to conduct such an analysis to compare types of questions 

with the previous studies. Based on the results of other studies already presented, it is believed 

that this study will show a similar trend in terms of the cognitive domain and knowledge 

distribution where lower order thinking may be more common and dominant in textbook and 

instructional questions. The next chapter will outline the methodological approach undertaken to 

collect reliable data towards proving this hypothesis. 
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As presented in the preceding chapters, this study aims to investigate the use of questions 

within the Grade 6 Science textbook and teachers‟ instruction. The purpose of this chapter is to 

present the approach chosen to answer the research questions, subject selection, instruments 

design and usage, and research methodology procedure. 

 

3.1 Research Design 

The study used the Revised Bloom‟s Taxonomy (RBT) cognitive process and knowledge 

domains to analyse the levels of questions of each lesson within the following fields: in the three 

textbooks used by the school to deliver the Grade 6 Science curriculum, and the questions posed 

by the teacher during instruction. The researcher investigated the extent of Grade 6 Science 

textbooks questions variability or frequency according to the six levels of the Revised Bloom‟s 

Taxonomy proposed by Anderson et al. (2001).   

Although there exists many evaluative taxonomies as listed by Swart (2010) such as Biggs 

and Collis: The Structure of the Observed Learning Outcomes (SOLO), Gagné: verbal 

information and intellectual skills criteria, Martin and Säljö: surface and deep approach to 

learning, Kolb: „concrete‟, „reflective‟, „abstract, and „active‟ experience, Haring et al. 

„acquisition‟, „fluency‟, „generalization‟, „adaptation‟, and other taxonomies such as the ones 

proposed by Kinscey, Weaver, and Guilford (Igbaria 2013), Bloom‟s taxonomy has been the 

most widely used taxonomy for evaluating content analysis and document question analysis 

(Igbaria 2013).  Furthermore, Bloom‟s taxonomy has been characterised as “a tool to design, 

assess, and evaluate student learning”(Lord & Baviskar 2007, p.41).   

 Igbaria (2013) studied the questions in Grade 9 English textbook using Bloom‟s 

taxonomical analysis.  Although, a few studies have evaluated Science textbook questions such 

as Zaki (1973), most studies have evaluated Science exam and assessment questions. Other 

researchers have found RBT to be useful in analysing instructional questions such asLovelace 

and Larson (2013) Jideani & Jideani (2012), Swart (2010), Ayvaci & Türkdoğan (2010), Azar 

(2005), and Black (1980).  Jideani and Jideani (2012) used the RBT to align assessment 

objectives with instructional objectives in four food science and technology courses.   

In addition to Bloom‟s Taxonomy being used in many curriculum studies to evaluate 

objectives, and questions, there exists many other advantages to using Bloom Igbaria (2013) 

described Bloom as being: 
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a. logical and well defined 

b. suitable for education 

c. pyramidal or having transitional levels from simple to complex where all 

levels depend on the previous level 

d. aligned with the psychology of learning 

e. inclusive:  where behaviours can be categorized with regards to the taxonomy 

f. Uninterrupted:  objectives are continuous leading to each other 

The proposed research study is unique since it is the only study that tries to align 

textbook questions with instructional questions in a Grade 6 Science curriculum delivering the 

Indianapolis American Common Core standards in a private school in Dubai.  Furthermore, the 

usage of Bloom‟s taxonomy in many previous studies as presented above justifies the researcher 

selections for using this type of taxonomy to address the research questions identified earlier. 

However, it is important to point out that when Bloom‟s taxonomy and RBT were 

introduced, it was designed to analyse learning objectives and learning outcomes rather than to 

analyse questions.   However, Lovelace and Larson (2013), Igbaria (2013), Swart (2010), Ayvaci 

& Türkdoğan (2010), Azar (2005), Alul (2000), Black (1980), Zaki (1973) used Bloom‟s 

taxonomy to analyse questions, therefore, there is a good amount of research of utilizing this 

taxonomy to analyse questions and thus, this justifies its usage in this study.  

 

3.2 Subject and site selection (Subjects/Participants) 

Since the study investigates the Grade 6 Science curriculum in a private Dubai school, 

the Grade 6 Science curriculum is delivered by using three main textbooks.    Houghton Mifflin 

Harcourt publishing company publishes the textbooks.  The content analysis was done on the 

questions in the three textbooks. The three textbooks names, author and ISBN are provided in 

Table 1 below.  
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Textbook Title Publishing 

Company  

Consulting Authors ISBN 

Science Fusion 

Holt Mcdougal: 

Matter and Energy 

Houghton, Mifflin 

Harcourt 

 

Michael A. DiSpezio 

Marjorie Frank 

Michael R. Heithaus 

Donna M. Ogle 

9780547589510 

Science Fusion 

Holt Mcdougal: 

The Diversity of 

Living Things  

9780547589312 

Science Fusion 

Holt Mcdougal: 

Space Science 

978547589411 

Table 1: List Grade 6 Science textbooks  

3.2.1. Description of the textbook 

 The sixth Grade Science course was the subject of this research.  It consists of three 

textbooks.  The textbooks follow a constructivist inquiry based approach to learning, where 

lesson content is presented and taught through questions.  At the end of each lesson there are 

summary questions and review questions.  A content taxonomical analysis was done on the 

questions listed in the lesson, and at the end of each lesson using the RBT.  The end of unit 

review questions were not selected and analysed due to their repetitive nature.    The total 

number of questions analysed were 1482 questions. 

 In addition to choosing the questions in the three textbooks for the RBT analysis and 

content analysis, the instructional questions were analysed.  Although there were five classes of 

Grade 6, they were all being taught by the same teacher. Therefore, non-participant observation 

was done on one teacher teaching the Grade 6 Science material.   

Although, the researcher intended for homogenous sampling where the individuals are 

chosen based on specific criteria (Creswell 2009),this was not possible in the case of the 

observation participant and the type of textbooks due to the fact that only one teacher was 

teaching the classroom and these particular textbooks were used by the school.   Therefore, 

homogenous sampling was difficult since there was no opportunity to choose the participants, or 

the type of textbooks for the sample. The sampling was opportunistic due to accessibility and 

availability issues. Opportunistic sampling is defined by Creswell (2008, p. 216) as a “purposeful 



33 

 

sampling undertaken after the research begins, to take advantage of unfolding events that will 

help answer research question.”   

 

3.3 Research Approach 

To address the research questions, this study has adopted a qualitative research approach.   

Qualitative research is a common method used by researcher investigating similar types of 

questions as is evident in many studies (Zaki 1973, Black 1980, Alul 2000,  Azar 2005, Jones et 

al. 2009, Swart 2010, Ayvaci and Türkdoğan 2010, Riazi and Mosalanejad 2010, Jideani and 

Jideani 2012, Seif 2012,  Ghanem et al. 2013, Lovelace and Larson 2013, Igbaria 2013, and 

Naomee and Tithi 2013). Qualitative research methods consider inquiry approaches that are 

based on different philosophies, strategies, data collection and analysis methods (Creswell 2009).   

Furthermore, Creswell (2009, p. 173) contends that “qualitative procedures rely on text 

and image data, have unique steps in data analysis and draw on diverse strategies of inquiry” and 

points out some advantages of qualitative research, such as its naturalistic approach of allowing 

data collection in the natural setting, and putting findings in their natural context.   

In addition to the research being done in its natural setting as an advantage,other 

advantages of conducting qualitative research include the following:  the researcher does the data 

collection and by doing so, the researcher therefore becomes the key instrument in the research 

with no reliance on questionnaires (Creswell 2009).   

Qualitative research also allows for many different sources of data collection rather than 

using a single data source.  Creswell (2009) expounds that it allows for an „inductive‟ approach 

of data analysis where the researcher can go back and forth between the data and themes until a 

consensus is established; it involves participants own interpretation of an issue rather than the 

researchers perspective.  As such, the process and the design of the research can be changed after 

data collection has started.   It is „interpretive‟ allowing the researcher to interpret what they see. 

Finally, it provides complete picture by including all perspectives.  

The qualitative approach involved in this study involves a content analysis of the three 

Grade 6 Science textbooks, using a RBT as a base for the taxonomical analysis, and non- 

participatory observations of the classroom lesson as delivered by the teacher. 

 

3.3.1. Textbook Content Analysis  
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Within the qualitative approach applied in this study, the specific methodology used was 

content analysis. This means a content analysis of the three Grade 6 Science textbooks used in a 

private International School in Dubai delivering the Indianapolis American common core 

standards was done in light of the Revised Bloom‟s Taxonomy (RBT) proposed by Anderson et 

al. (2001).   

 In a content analysis, a number of textual words are classified into smaller categories or 

concepts (Elo & Kyngăs 2008).   These are then further categorized as  qualitative approach for 

text data analysis, and is defined by Hsieh and Shannon (2005, p. 1278) as “a research method 

for the subjective interpretation of the content of text data through the systematic classification 

process of coding and identifying themes or patterns”.  The focus of the content analysis was the 

lesson questions, and end of lesson review questions presented in the three textbooks. The tool 

used for the content analysis is shown in Appendix C (Table 21). 

3.3.2. Non- Participatory Observations 

In addition to the taxonomical content analysis by Bloom of the three textbooks used for 

the Grade 6 Science, non-participatory observations of the classroom lessons were also 

administered.   According to Creswell (2009), observations have many advantages such as 

allowing the researcher to experience participants in their natural setting, to record data as it 

occurs, to investigate uncomfortable issues that participants are unwilling to discuss, and finally 

to allow  observation of unusual aspects  However, Creswell also warns of some limitations in 

observations such as the observer being seen as an intruder, observation of private information, 

lack of skilled researcher as an observer. 

 In this study, non-participatory observation was administered, meaning the observer was 

not a participant in the lesson.  The focus of the observation was the teacher‟s questioning 

strategies during the lesson‟s discussion.  The observer concentrated on the questions asked by 

the teacher.  Observations were randomly done with no prior announcement to the teacher, due 

to the researcher‟s work schedule.  The researcher used „selective verbatim‟ observation 

technique.   „Selective verbatim‟ provides the observer with a tool to listen or focus on select 

words of the participants albeit teacher or student (Zepeda 2009).   

The „selective verbatim‟ techniques allowed investigation of the proportion of lower order 

and higher order level questions used during the lesson (Zepeda 2009).  Since questions are the 

focus of the textbook content analysis, having the observer focus on the teacher‟s instructional 
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questions would allow for a comparative analysis between the textbooks‟ content analysis and 

the observation.   In both the textbooks‟ content analysis and the observations, questions became 

the focus for the RBT analysis. 

For the purpose of the observations done in this study, the teacher‟s questions were the focus 

of the „selective verbatim‟.  The tool presented in Appendix D (Table 22) was used, where the 

observer listened to the questions asked by the teacher during the classroom discussion and 

recorded these questions in the question column and later on categorized each question according 

to the RBT of cognitive processes and knowledge domain.  

 

3.4 Instruments and Research Design 

 The two instruments used in the research are presented in Appendix C (Table 21) and 

Appendix D (Table 22) respectively.  The instrument represented in Appendix C was designed to 

be used with textbook question content analysis.    The design of this instrument was based on 

the two dimensional matrix taxonomy table proposed by Anderson et al (2001).  In their table, 

Anderson et al. (2001) place the Knowledge dimension in the left column and the cognitive 

process dimension on the top row.   

In their analysis, Anderson et al. (2001) gave each objective a number and placed it in the 

appropriate column and row.  However, for the purpose of the research undertaken and the fact 

that the tool is to be used for the 1482 questions to be analysed, it had to be redesigned to fit the 

number of questions and avoid confusion with coding the questions.   The questions were written 

in the column and both the cognitive and knowledge domain were placed next to each other in 

the top row.  This allowed for each question to be written in the column and analysed according 

to the two domains.  There was no need for coding of questions, however, this was still done for 

ease of reference later on during the analysis of data phase.  

 Appendix D represents the form used to perform the non-participatory observation.  This 

form also followed a similar format to the instrument used for the content analysis.  The 174 

observation questions were placed in a column and numbered.  The top row contained the 

cognitive processes and the knowledge domain dimensions.  

 The researcher initially performed the content analysis for all three textbooks.  Initially, 

the questions were selected and transcribed in an excel spreadsheet, one sheet represented each 

lesson, during the transcription of the lessons, no analysis was carried, then each textbook was 
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transcribed into one spreadsheet.  The questions were written exactly the way they were written 

in the book.  Each question started with a key word in bracket summarizing the cognitive 

category as given by the author of the books. Example A and Example B given below are two 

examples of the way questions were written in the textbook.  As mentioned earlier, only 

questions presented in the lesson and end of lesson review questions were used in the analysis.  

End of unit review questions were not included due to the content being repeated.    

Example A: 

(Apply) Determine whether each structure below represents a hydrocarbon, an organic acid, or a 

carbohydrate.  The first one has been done for you. 

 

Example B:  

(Synthesize) Candle wax belongs to a class of organic compounds called lipids.   Look up the 

relationship between lipids and organic acids.  Share your findings with the class.  

 

All the questions presented in the lesson started with a cognitive process category as 

shown in brackets.  This assisted in the analysis of the questions.  However, there was always a 

need to read the question to obtain the type of knowledge presented in the question and to ensure 

proper categorization of the question in the cognitive process dimension. 

After the transcription of all the questions, they were placed into the Excel spreadsheet.   

The researcher for all 1482 questions in the textbook did the taxonomical analysis.    The RBT 

was used as the base of the analysis, Anderson et al. (2001) was used to assist the researcher in 

categorizing the questions.  Furthermore, the matrices in Appendix A and B were used as the 

main tools to assist the researcher in analysing the questions.  

Instructional questions (174 questions) were transcribed during the observation in the 

Excel spreadsheet for eight observation lessons.   After each transcription, the lessons were 

analysed and questions were categorized according to their respective cognitive process and 

knowledge domain. 

 As stipulated earlier, the content analysis and observation question analysis was based on 

the RBT taxonomical analysis proposed by Anderson et al. (2001).   The matrices presented in 

Appendix A and B summarize the cognitive process domain categories and the knowledge 

domain categories.   Appendix A represents the RBT cognitive domain common verbs and 
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categories, and Appendix B explains the RBT knowledge domain criteria and categories. Both 

tools were used to analyse and identify the questions in the textbooks and the observations. 

 The six cognitive domain categories and the four knowledge domain categories are 

presented in the literature review, each with its explanation and further clarification.   

Furthermore, for the purpose of this study Low Order Thinking Questions Skills (LOTQS) are 

concerned with the first three cognitive processes (remember, understand, and apply), while the 

High Order Thinking Questions Skills (HOTQS) are concerned with the last three cognitive 

processes (analyse, evaluate, and create).  

 

3.4.1. Question Analysis Procedure Example 

 This section presents an example of how the question analysis was carried out by the 

researcher.  

Example A: 

(Apply) Determine whether each structure below represents a hydrocarbon, an organic acid, or a 

carbohydrate.  The first one has been done for you. 

Example B:  

(Synthesize) Candle wax belongs to a class of organic compounds called lipids.   Look up the 

relationship between lipids and organic acids.  Share your findings with the class.  

 

 To show how the analysis of each question was done, examples A and B provided above 

will be applied to explain the thoughts and analysis involved in analysing each 1482 questions 

and the 174 instructional questions. 

As Example A is read and understood, it would be considered to be categorized as an 

application of cognitive process since the student is required to apply prior knowledge, in other 

words search long term memory to recall criteria and structures of hydrocarbons, organic acids, 

and carbohydrates.  Furthermore, the student is required to follow the steps learned in identifying 

each structure according to its category.    

Since, the student is required to recall steps involved in identifying and categorizing the 

different structures, the type of knowledge domain it would involve is procedural knowledge 

since it involves recalling information and steps that the student needs to take to identify and 

categorize each structure.  In addition to procedural knowledge that is often associated 
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withapplying cognitive process, metacognitive knowledge is required because the student would 

require thinking of a strategy of how to categorize the different structures.  This involves the 

student knowing something about own self-knowledge 

 Example B is a create cognitive process, and it involves metacognitive and conceptual 

knowledge.  It is considered to belong to create, since new material will be designed, based on 

the students‟ research there will be construction of a whole from parts of the information 

collected.  The students need to know strategies to use to research and design the write up that 

will be presented to the class; therefore, this involves self- knowledge or metacognitive 

knowledge.  Conceptual knowledge is also needed since the students requires knowledge of 

lipids concept and organic acids and organic compounds and their characteristics. 

 As the researcher analysed each question, the same procedure and flow of thoughts were 

carried to ensure proper categorization of the questions.  

 The data was presented in frequencies and using descriptive statistics, using percentages 

or numerical data to describe the outcomes (Seif 2012).  

 

3.5 Validity and Reliability of the Research Tool  

 As discussed earlier, the research tool was adapted from the Anderson et al. (2001) 

textbook and has been used by many researchers as a tool for RBT analysis; this establishes the 

validity of the tool.   

Reliability was also ensured by having an inter-rater reliability done by a second analyst 

(a Professor in the Faculty of education).  The second analyst and the researcher chose 93 

random questions from the 1482 questions in the textbooks.  An analysis of this sample was done 

by the second analyst and the researcher and the frequency of agreement and disagreement 

between them was then calculated.  Therefore, in this method, the researcher examined the 

consistency coefficient between herself and the second analyst.  Out of the 93 questions, there 

were 88 questions that were agreed upon and 5 that were disagreed upon.  Using Holsti‟s 

equation (Igbaria 2013) the researcher calculated the reliability coefficient: 
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Percent of Agreement/ Consistency Ratio =     No. of Coincident answers 

                            ____________________________   x 100 

   No. of coincident answers + No. of different answers 

 

Consistency Ratio =        88 

             ________ x 100 

    88 + 5 

Consistency Ratio = 94.6 % 

 

 According to this reliability coefficient of 95 %, the results show that the research tool is 

reliable and thus can be used to analyse all 1482 questions and the 174 observation questions. 

 

3.6 Research Ethics 

 To obtain permission from the school to carry out this research, the researcher worked as 

a consultant with the school.  The researcher presented the school principal and the Head of the 

Science department with a letter from the university explaining the researcher will need access to 

carry out research.   The nature and the type of the study was also explained in a meeting and on 

the consent form presented to the principal, Head of Science department and the teacher 

participating in the research to sign.  After explaining the research and assuring school‟s and 

teacher‟s confidentiality through a clause written in the consent form, the school gave it‟s 

permission to provide the researcher with the textbooks copies and allowed the researcher to 

obtain access to administer observations.   The teacher informed the students that the researcher 

will be visiting the class often to observe the lessons and examine the types of questions asked. 

 

3.7 Summary 

 The methodology chapter presented how the research was carried out, the 

instrumentation, research design, data collection, record, and analysis.  Furthermore, reliability 

and validity of the tool was presented and verified, and research ethics was explained.  The next 

chapter will present research findings and will discuss the findings in light of the related 

literature obtained about similar types of studies. 
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Chapter 4 

FINDINGS AND DISCUSSION 

 

4.1 Results and Findings 

4.1.1. Findings for Research Question #1 

4.1.2. Findings for Research Question #2 and #3 

4.1.3. Findings for Research Question #4 

4.1.4. Findings for Research Question #5 

4.2 Discussion 
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This study sought to investigate the Grade 6 Science textbooks used by an international 

private school delivering the Indianapolis American Common Core Standards in Dubai for the 

academic year 2013 – 2014 according to the Revised Bloom‟s Taxonomy (RBT).  In addition to 

the textbooks‟ content analysis, non-participatory classroom observations investigated the 

instructional questions used by the teachers during the Grade 6 Science class time. This study 

aimed to examine the types of skills attained by the students based on the questions presented in 

the textbook and the questions used during instruction.   

The purpose of this chapter is to present the results of the study, answer the research 

questions, and discuss the prospects of the results in light of the literature on Bloom‟s taxonomy 

and similar research studies already presented as part of the literature review of this study.   

 

4.1 Results& Findings 

A total of 1,482 textbook questions, and 174 instructional questions were analysed and 

classified according to the Revised Bloom‟s Taxonomy (RBT) proposed by Anderson et al. 

(2001).    Table 2 shows the distribution of the questions among the three textbooks.    

For the purpose of the textbook analysis, the “Matter and Energy” textbook will be referred 

to as the first textbook (since it was the first textbook to be used during the academic year 2013-

2014), the second textbook by choice of the researcher is “The Diversity of Living Things”, and 

the third textbook is “Space Science”.    

Fusion Science Textbook 

Name 

Total  

Number of 

Questions 

Percentage of 

Questions in 

Each book 

1.Matter and Energy 660 45% 

2.The Diversity of Living 

Things 358 

 

24% 

3. Space and Science 464 31% 

Total  1,482 100% 

Table 2: Grade 6 Science textbooks questions‟ percentages and frequencies 

 

The study also analysed through non-participatory observations the types of questions used 

during instruction according to the cognitive and knowledge domain. Table 3 shows the non-

participatory observation distribution of the instructional questions. 
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Observation 

Questions Per  

Observation 

Percentage of Questions  

Observation#1 28 16% 

Observation#2 23 13% 

Observation#3 29 17% 

Observation#4 17 10% 

Observation#5 22 13% 

Observation#6 16 9% 

Observation#7 18 10% 

Observation#8 21 12% 

Total Questions 

per All  

Observations 

174 

 

100% 

Table 3: Grade 6 Instructional questions percentages and frequencies 

 

Descriptive statistics will be used to find the percentage given to each cognitive domain 

level and knowledge type.    1,482 questions were analysed and classified into the cognitive and 

knowledge levels shown in Appendix E (Tables 23 - 68).For the latter purpose, a special sheet 

was prepared and each question was categorized in the appropriate process and knowledge 

domain referring to the criteria found in the Appendix (see Appendices A and B, respectively).   

Appendix F (Tables 69 - 76) shows the eight observation which include the 174 instructional 

questions.  Appendix G (Tables 77 - 79) shows the analysis of 93 questions by another analyst 

and shows the results of agreement and disagreement.   

 After the analysis, the questions frequencies and percentages for each level were 

calculated in each textbook and all three textbooks.   The instructional questions frequencies and 

percentage representations of each domain and knowledge types were also calculated and 

represented.    After the calculation, the results were obtained, then presented in tables, and 

plotted on different graphs; providing a summary of the findings and helping answer the research 

questions.   
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4.1.1. Findings for Research Question #1: 

1. To what extent questions presented in the Grade 6 Science textbooks of a private school 

in Dubai are varied or frequent according to the six levels of the Revised Bloom‟s 

Taxonomy (RBT)? 

  

Table 4 shows the cognitive domain levels results for the three books, as shown the 

majority of the questions were represented under the first three taxonomic levels.   Out of the 

1,482 questions, 555 (37%) were categorized as Remember questions.  The second level 

Understandhad the frequency of 484 (33%) questions.    164 (11%) were concerned with Apply 

questions.  The remaining three levels Analyse, Evaluate, and Createwere represented by the 

following frequencies and percentages respectively 118 (8%), 47 (4%), and 103 (7%).     As 

represented by the data the least represented level was Evaluate with 4%.    Figure 2 shows a 

graphical representation of the percentage distribution of the cognitive domain levels for all three 

textbooks.     
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Matter and Energy 239 216 88 50 26 41 660 

The Diversity of Living 

Things 136 119 31 28 16 28 358 

 Space Science  180 149 45 40 16 34 464 

Total of 3 Books  555 484 164 118 58 103 1482 

Percentage Total of 3 

Books 37% 33% 11% 8% 4% 7% 100% 

Table 4:  Cognitive domain taxonomic levels frequencies and percentages for the three  

     textbooks 
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Figure 2: Overall Grade 6 Science textbook questions distribution according to cognitive domain 

levels  

 

 The results presented in this study are similar to the results of some previous studies 

presented in the literature review including Ghanem et al. (2013).  In Ghanem et al. (2013) 

knowledge, followed by comprehension were the most common domain.  Unlike Ayvaci and 

Türkdogăn (2010) the evaluate process was under represented in the questions in this study.   

Apply domain is low when compared to Swart (2010) and Azar (2005).  However, unlike 

Swart (2010) and Azar‟s (2005) studies, this study is analysing Grade 6 Science questions 

consisting of Chemistry, Biology and Physics questions; therefore, application questions will be 

lower compared to the Physics questions and Engineering questions examined by Azar (2005) 

and Swart (2010).  Normally, the type of knowledge presented in Chemistry and Biology is more 

factual and conceptual knowledge when compared to Physics which is more procedural.  

Although, the overall percentage distribution of the questions according to the cognitive 

domain is very similar in all three textbooks (Table 5) and the overall distribution of all three 

textbooks (Table 4), a close examination of each lesson in each book reveals a variation in the 

distribution of the cognitive processes across the lessons.  

 

 

 

37%

33%

11%

8%
4% 7%

Grade 6 Textbooks Questions Cognitive Domain 
Distribution

Remember Understand Apply Analyze Evaluate Create
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  Remember Understand Apply Analyze Evaluate Create 

Matter and Energy 36% 33% 13% 8% 4% 6% 

The Diversity of 

Living Things 38% 33% 9% 8% 4% 8% 

Space Science  39% 32% 10% 9% 3% 7% 

Table 5: Cognitive domain percentage question distribution per textbook 

 

Table 6 represents the distribution of the cognitive domain processes in each lesson in the 

first textbook “Matter and Energy”. The results clearly reveal the differences in the 

questionsdistribution across the lessons in the same textbook.  For example, if Unit 1 Lesson 1 

percentage distribution of the cognitive domain is compared to Unit 5 Lesson 3, the distribution 

is highly varied.   

In Unit 1 Lesson 1 Remember and Understand questions are the most common cognitive 

domain levels with 41% and 32% respectively.  There are 0% Analyse, and 3% Evaluate, and 0% 

Create.   While in Unit 5 lesson 3, although the Remember and Understand are still the dominant 

cognitive level, the percentage score is much lower for both and more equally distributed at 28%.  

Analyse and Evaluate questions are much higher compared to the Unit 1 Lesson 1 at 9%, and 

19% respectively. 

Accordingly, the latter results are expected since towards the start of the textbook the 

type of thinking is expected to be different than at the end of the textbook.  Towards the 

beginning, the thinking would require more recall of basic knowledge, developing understanding 

of concepts, factual, and procedural knowledge.  However, towards the end of the textbook after 

gaining the basic knowledge and understanding, more analysis and evaluation questions would 

be included.  However, contrary to expectations where it is expected that Create level types of 

questions would be higher towards the end of the book, according to the results this was not the 

case.  The Create questions scored low in both lessons mentioned, but vary greatly across the 

different lessons in the textbook.  Therefore, Table 5 shows the variability in the cognitive 

domain across the first textbook. 
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Book #1 - Matter and Energy 

      Cognitive Process Dimension 

Cognitive Process Dimension – 

Percentage 

Unit  

No.  

Lesson 

No.  Questions  
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1 

1 34 14 11 8 0 1 0 41% 32% 24% 0% 3% 0% 

2 36 11 15 5 2 1 2 31% 42% 14% 6% 3% 6% 

3 29 10 14 3 2 0 0 34% 48% 10% 7% 0% 0% 

4 32 15 12 2 1 0 2 47% 38% 6% 3% 0% 6% 

5 28 8 9 5 2 3 1 29% 32% 18% 7% 11% 4% 

6 43 18 13 7 4 1 0 42% 30% 16% 9% 2% 0% 

2 

1 34 10 12 5 2 1 4 29% 35% 15% 6% 3% 12% 

2 21 7 6 3 0 1 4 33% 29% 14% 0% 5% 19% 

3 33 8 15 5 0 0 5 24% 45% 15% 0% 0% 15% 

4 32 10 7 2 4 4 5 31% 22% 6% 13% 13% 16% 

3 

1 30 11 8 6 4 0 1 37% 27% 20% 13% 0% 3% 

2 32 12 9 7 4 0 0 38% 28% 22% 13% 0% 0% 

3 30 9 10 5 3 0 3 30% 33% 17% 10% 0% 10% 

4 28 12 13 1 1 0 1 43% 46% 4% 4% 0% 4% 

4 

1 34 12 8 6 3 1 4 35% 24% 18% 9% 3% 12% 

2 38 16 7 6 4 1 4 42% 18% 16% 11% 3% 11% 

3 41 17 12 2 6 1 3 41% 29% 5% 15% 2% 7% 

5 

1 29 10 12 3 2 1 1 34% 41% 10% 7% 3% 3% 

2 44 20 14 2 3 4 1 45% 32% 5% 7% 9% 2% 

3 32 9 9 5 3 6 0 28% 28% 16% 9% 19% 0% 

                              

Total:  660 239 216 88 50 26 41 36% 33% 13% 8% 4% 6% 

Table 6: Textbook #1 Matter and Energy cognitive domain question frequencies and percentage  

distribution Per Lesson. 
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Similarly, Table 7, and Table 8 represent data from textbook #2 and textbook #3 

respectively.   All six processes are distributed variably across the lessons just as the case in 

textbook #1.  When examining all three Tables (6, 7, and 8), the Create cognitive process in five 

lessons of textbook #1 was not represented in few lessons.   However, in textbooks #2, and #3 it 

(Create process) was always represented at a minimum of 3%.    

In all three textbooks, contrary to expectations, the beginning lessons of each unit were 

not high in Remember and Understand questions, the Remember and Understand process varied, 

sometimes it was in the middle lesson higher than the first or last lesson of a unit.  Overall, there 

was a wide range of distribution of all the cognitive processes among the lessons and this is 

observable in the results presented in Tables (6,7, and 8). 

This variability across the lesson in this study is similar to the results obtained in Alul 

(2000), where there was variation in the types of cognitive processes obtained across the units in 

the Grade 8 English textbooks examined in this study. The variability in the lessons is expected 

since new information might be presented in different parts of the textbook that require different 

skills depending on the prior knowledge of the students and the connectedness of the content.  
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Book #2 - The Diversity of Living Things 

      Cognitive Process Dimension 

Cognitive Process Dimension-

Percentage 
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1 29 8 13 0 6 1 1 

28

% 

45

% 0% 

21

% 3% 3% 

2 29 9 12 5 1 1 1 

31

% 

41

% 

17

% 3% 3% 3% 

3 27 10 4 4 6 2 1 

37

% 

15

% 

15

% 

22

% 7% 4% 

4 29 11 8 2 2 1 5 

38

% 

28

% 7% 7% 3% 17% 

5 42 16 10 6 3 2 5 

38

% 

24

% 

14

% 7% 5% 12% 

2 

1 33 9 13 4 2 4 1 

27

% 

39

% 

12

% 6% 12% 3% 

2 34 14 13 1 1 0 5 

41

% 

38

% 3% 3% 0% 15% 

3 35 16 13 1 2 2 1 

46

% 

37

% 3% 6% 6% 3% 

4 37 15 11 3 2 2 4 

41

% 

30

% 8% 5% 5% 11% 

5 31 16 10 2 1 1 1 

52

% 

32

% 6% 3% 3% 3% 

6 32 12 12 3 2 0 3 

38

% 

38

% 9% 6% 0% 9% 

Total: 358 136 119 31 28 16 28 

38

% 

33

% 9% 8% 4% 8% 

Table 7: Textbook # 2 The Diversity of Living Things - cognitive domain question frequencies and 

percentage distribution per lesson. 
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Book #3 - Space Science 

      Cognitive Process Dimension Cognitive Process - Percentage  
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1 

1 28 11 8 4 2 1 2 39% 29% 14% 7% 4% 7% 

2 29 12 7 6 2 0 2 41% 24% 21% 7% 0% 7% 

3 32 14 13 1 0 2 2 44% 41% 3% 0% 6% 6% 

2 

1 30 12 9 1 1 2 5 40% 30% 3% 3% 7% 17% 

2 30 7 15 2 4 0 2 23% 50% 7% 13% 0% 7% 

3 28 11 10 3 2 0 2 39% 36% 11% 7% 0% 7% 

4 35 15 10 1 5 1 3 43% 29% 3% 14% 3% 9% 

5 32 11 12 5 2 1 1 34% 38% 16% 6% 3% 3% 

6 34 16 8 4 4 1 1 47% 24% 12% 12% 3% 3% 

3 

1 27 8 11 5 0 0 3 30% 41% 19% 0% 0% 11% 

2 28 10 11 2 3 0 2 36% 39% 7% 11% 0% 7% 

3 29 9 11 3 2 1 3 31% 38% 10% 7% 3% 10% 

4 

1 32 13 6 3 7 1 2 41% 19% 9% 22% 3% 6% 

2 38 19 9 4 1 3 2 50% 24% 11% 3% 8% 5% 

3 32 12 9 1 5 3 2 38% 28% 3% 16% 9% 6% 

Total: 464 180 149 45 40 16 34 39% 32% 10% 9% 3% 7% 

Table 8: Textbook # 3 Space Science cognitive domain question frequencies and percentage distribution per 

lesson. 
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4.1.2. Findings for Research Questions #2 and #3: 

 

2. What percentage of the Grade 6 Science textbooks‟ questions fall in the RBT Low 

Order Thinking Questions Skills (LOTQS)? 

3. What percentage of the Grade 6 Science textbooks‟ questions fall in the RBT High 

Order Thinking Questions Skills (HOTQS)? 

 

 

 

 

Book  LOTQS HOTQS %LOTQS %HOTQS 

          

1 .Matter and Energy 543 117 82% 18% 

2.The Diversity of Living 

Things 286 72 80% 20% 

3. Space Science  374 90 81% 19% 

Total of 3 Books  1203 279 81% 19% 

Table 9: LOTQS & HOTQS frequencies and percentages for each book and all 3 textbooks 

 

In order to answer questions #2 and #3, Table 9 was generated showing the frequencies 

and percentages of the LOTQS and HOTQS in each textbook and all three textbooks.  As 

Table 9 reveals, the LOTQS were represented more often in each of the three textbooks, with 

82% in textbook #1, 80% in textbook #2, 81% in textbook #3 and all three textbooks.   

On the other hand, HOTQS were under represented in the questions presented in each 

textbook, with a percentage of 18% in textbook #1, 20% in textbook #2, and 19% in textbook 

#3 and all three textbooks.  

In terms of LOTQS and HOTQS, the results of this study are very similar to the results of 

Zaki (1973),  Alul (2000), and Jones et al. (2009) where very few questions were higher 

order questions, and most of the questions and learning outcomes were categorized as lower 
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and intermediate order cognitive questions.    Figure 2 provides a graphical representation of 

LOTQS and HOTQS question distribution.  

 

 

Figure 3: LOTQS and HOTQS question distribution in Grade 6 Science Textbooks 

 

4.1.3. Findings for Research Question #4 

4. What is the dominant knowledge domain in the Grade 6 Science textbooks? 

Prior to answering this research question, it is important to mention that unlike the cognitive 

domain, the knowledge type‟s categorization was not straightforward; the questions often were 

classified according to one or more knowledge types.  This is common since 

Metacognitiveknowledge can overlap with other types of knowledge.  In addition, the way of 

interpreting the questions can vary to the way it is taught by the teacher, the learning level and 

style of the student.  Therefore, from the results obtained, the total percentage of the knowledge 

domain does not add up to 100% due to this overlap in the classification of the questions.  

To answer the research question, as seen in Table 10 below, Conceptual knowledge is the 

most dominant knowledge type in all three textbooks scoring 53%, followed by Factual 

knowledge at 38%, Metacognitive knowledge at 16%, and Procedural knowledge at 11%.  

Figure 4 shows a graphical representation of the percentage distribution of the knowledge 

domain of all three textbooks. 
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  Although, the result is consistent across the three textbooks, the percentage distribution and 

frequency of the questions across the books are slightly different as shown in Table 10.     

Similarly, in Tables 11, 12, and 13 which show the knowledge types distribution per lesson in 

textbooks 1, 2, and 3 respectively, it is clear that the percentage distribution of the questions 

differ greatly. 
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Matter and Energy 222 367 91 91 34% 56% 14% 14% 660 

The Diversity of 

Living Things 152 160 31 87 42% 45% 9% 24% 358 

Space Science  188 260 34 54 41% 56% 7% 12% 464 

Total of 3 Books  562 787 156 232 38% 53% 11% 16% 1482 

Table 10:  Knowledge domain taxonomic levels frequencies and percentages for the three textbooks 

 

 

Figure 4: Overall Grade 6 Science questions distribution according to knowledge domain types 

 

In Table 11 representing textbook #1, Conceptual knowledge is always dominant in the 

lessons, however, in textbook #2 (Table 12), three out of the eleven lessons have Factual lessons 
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to be the dominant knowledge type.  Similarly, textbook #3 (Table 13), two out of the fifteen 

lessons are more dominant in terms of Factual Knowledge.   

 

Book #1 - Matter and Energy 

      Knowledge Dimension 

Knowledge Dimension - 

Percentage  

Unit  

No.  

Lesson 

No.  Questions  
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1 

1 34 12 11 13 0 35% 32% 38% 0% 

2 36 14 20 4 3 39% 56% 11% 8% 

3 29 2 23 4 3 7% 79% 14% 10% 

4 32 13 16 4 1 41% 50% 13% 3% 

5 28 7 13 7 7 25% 46% 25% 25% 

6 43 13 29 3 6 30% 67% 7% 14% 

2 

1 34 13 24 1 5 38% 71% 3% 15% 

2 21 8 9 2 4 38% 43% 10% 19% 

3 33 12 17 1 6 36% 52% 3% 18% 

4 32 11 17 2 7 34% 53% 6% 22% 

3 

1 30 7 17 8 2 23% 57% 27% 7% 

2 32 10 17 6 2 31% 53% 19% 6% 

3 30 10 16 6 3 33% 53% 20% 10% 

4 28 11 13 3 3 39% 46% 11% 11% 

4 

1 34 12 16 9 6 35% 47% 26% 18% 

2 38 13 15 8 8 34% 39% 21% 21% 

3 41 15 23 3 4 37% 56% 7% 10% 

5 

1 29 10 23 2 4 34% 79% 7% 14% 

2 44 19 27 1 6 43% 61% 2% 14% 

3 32 10 21 4 11 31% 66% 13% 34% 

                      

Total:  660 222 367 91 91 34% 56% 14% 14% 

Table 11: Textbook#1 questions knowledge domain types frequencies and percentages 
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Book #2 - The Diversity of Living Things 

      Knowledge Dimension 

Knowledge Dimension- 

Percentage 

Unit 

No.   Lesson No.  Questions  
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1 

1 29 8 18 1 8 28% 62% 3% 28% 

2 29 10 15 3 8 34% 52% 10% 28% 

3 27 10 14 1 6 37% 52% 4% 22% 

4 29 16 14 7 8 55% 48% 24% 28% 

5 42 18 27 8 6 43% 64% 19% 14% 

2 

1 33 8 19 4 11 24% 58% 12% 33% 

2 34 14 13 4 6 41% 38% 12% 18% 

3 35 22 6 0 8 63% 17% 0% 23% 

4 37 13 16 3 10 35% 43% 8% 27% 

5 31 20 6 0 5 65% 19% 0% 16% 

6 32 13 12 0 11 41% 38% 0% 34% 

  Total: 358 152 160 31 87 42% 45% 9% 24% 

Table 12: Textbook#2 questions knowledge domain types Frequencies and percentages 
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Book #3- Space Science 

      Knowledge Dimension Knowledge Dimension- Percentage  

Unit 

No.   

Lesson 

No.  No. of Questions  
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1 

1 28 13 13 2 6 46% 46% 7% 21% 

2 29 13 16 6 3 45% 55% 21% 10% 

3 32 9 21 4 5 28% 66% 13% 16% 

2 

1 30 17 11 1 6 57% 37% 3% 20% 

2 30 9 22 2 2 30% 73% 7% 7% 

3 28 10 14 5 2 36% 50% 18% 7% 

4 35 13 21 1 3 37% 60% 3% 9% 

5 32 11 18 1 3 34% 56% 3% 9% 

6 34 17 15 3 2 50% 44% 9% 6% 

3 

1 27 11 16 1 2 41% 59% 4% 7% 

2 28 10 18 1 2 36% 64% 4% 7% 

3 29 9 20 1 2 31% 69% 3% 7% 

4 

1 32 15 18 2 4 47% 56% 6% 13% 

2 38 19 20 1 4 50% 53% 3% 11% 

3 32 12 17 3 8 38% 53% 9% 25% 

Total: 464 188 260 34 54 41% 56% 7% 12% 

Table 13: Textbook#3 questions knowledge domain types Frequencies and percentage 

When looking at both cognitive and knowledge domain together, it is important to note that 

the Apply cognitive domain is highly associated with Procedural knowledge.  In textbook#1 
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Apply, and Procedural knowledge were represented by 13%, and 14% of the questions 

respectively.  In textbook #2 and #3 similar results were obtained, in textbook #2 both were 

represented by 9%.  In textbook #3 Apply and Procedural knowledge scored 9% and 7% 

respectively. 

Since Apply cognitive domain is highly associated with taking knowledge and using it 

according to methods, formulas, solving procedures, the latter result is expected.  A question that 

involves the Apply cognitive process would have Procedural knowledge highly evident in it.   

Accordingly, from the results obtained, Conceptual knowledge was the most common 

knowledge type represented in the textbook questions.  The result of this study is very similar to 

the results of the study presented by Jideani and Jideani (2012) where Conceptual knowledge 

was the most common type of knowledge in Food Science courses examined.   

However, in Jideani and Jideani‟s (2012) study the weight of the assessments were more 

Understand/Remember/Conceptual knowledge, while the results of this study show more 

emphasis on Remember/Understand/Conceptual knowledge as the most common cognitive and 

knowledge domains processes and types.  

 

4.1.4. Findings For Research Question #5 

5. Does a relationship exist between the cognitive domain/knowledge domain content 

textbooks analysis and the in-class teaching instruction in Grade 6 Science in a 

private school in Dubai? 

To answer this research question, the researcher as a non- participant observer conducted 

eight classroom observations.  The observations were randomly done due to the availability 

and access to the teacher‟s classroom.  The researcher noted down all the questions used by 

the teacher during the lesson.  All of the observations were done at the start of the year for an 

entire term.  The teacher was using textbook #1 as the main tool of instruction, and most of 

the classroom observations conducted reflect lessons from textbook #1.  Table 14 shows the 

corresponding textbook lesson to the observations.  
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Observation 

Textbook#1 Lesson 

No.  

Observation#1 

1 Observation#2 

Observation#3 

Observation#4 2 

Observation#5 
3 

Observation#6 

Observation#7 
6 

Observation#8 

Table 14: Textbook #1 lessons correspondence to each observation 

 

 

Table 15: Observation instructional questions summary of cognitive and knowledge domain 

frequencies and percentage Distribution 

 

 Table 15 shows all the observations instructional questions cognitive domain and 

knowledge domain frequencies and percentage distribution.   Overall, based on the 174 questions 

analysed, the Understand cognitive process is highly represented at 37%, followed by the 

Rememberprocess at 24%, Apply, Analyse, Evaluate, and Create cognitive processes were 

represented at 14%, 19%, 5%, and 1% respectively.   

In terms of knowledge domain, as shown in Table 15 the Conceptual knowledge was 

most represented as the type of knowledge in the instructional questions at 57%, followed by 

26% Factual knowledge, 18% Procedural knowledge, and 16% Metacognitiveknowledge.  

When comparing the overall instructional questions distribution to the overall textbooks 

questions distribution (Table 4 and Table 15) in terms of the cognitive domain in all three 

Observation

Questions Per 

Observation
Rem Und App Ana Eva Crea Fact Conc Proc Meta %Rem %Und %App %Ana %Eva %Crea %Fact %Conc %Proc %Meta

Observation#1 28 3 8 7 6 4 0 4 14 8 11 11% 29% 25% 21% 14% 0% 14% 50% 29% 39%

Observation#2 23 8 4 5 4 1 1 10 7 7 10 35% 17% 22% 17% 4% 4% 43% 30% 30% 43%

Observation#3 29 5 12 5 4 3 0 5 19 7 2 17% 41% 17% 14% 10% 0% 17% 66% 24% 7%

Observation#4 17 8 6 1 1 0 1 8 8 1 0 47% 35% 6% 6% 0% 6% 47% 47% 6% 0%

Observation#5 22 3 10 3 6 0 0 3 16 5 2 14% 45% 14% 27% 0% 0% 14% 73% 23% 9%

Observation#6 16 5 9 2 0 0 0 5 10 1 0 31% 56% 13% 0% 0% 0% 31% 63% 6% 0%

Observation#7 18 5 8 1 4 0 0 4 13 1 0 28% 44% 6% 22% 0% 0% 22% 72% 6% 0%

Observation#8 21 4 8 1 8 0 0 7 13 1 2 19% 38% 5% 38% 0% 0% 33% 62% 5% 10%

Total Questions

per All 

Observations

174 41 65 25 33 8 2 46 100 31 27 24% 37% 14% 19% 5% 1% 26% 57% 18% 16%

LOQTS: 75%

HOTQS: 25%

Cognitive Process Dimension Knowledge Domain Cognitive Process Dimension Knowledge Domain 
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textbooks questions, Remember scored higher than Understand, while in the instructional 

observation questions Understand was represented more often than Remember questions.   This 

indicates that during instruction the teacher is emphasizing that the students understand the 

concepts explained during the lesson.   

Accordingly, in most instructional lessons to achieve the best lesson consistency, the first 

phase of the lesson, which is the warm up, should be the preliminary stage where the teacher 

ensures prior knowledge related to the lesson exists.  This is only five to ten minutes of the 

lesson and most of the skills in terms of Bloom‟s taxonomy are Remembering skills and 

Understanding skills.   

While during the main part of the lesson where most of the new knowledge is introduced 

and taught, the teacher should focus on ensuring more Understanding of the new concepts taught 

Applying of these concepts, and Analysingskills to be introduced on how to use the new 

knowledge taught.  Therefore, it is evident from the results of the instructional questions that the 

teacher is ensuring lesson consistency in terms of questioning types poised during the lesson.   

Therefore, if compared to the results of the textbooks‟ questions Understand, Apply, and Analyse 

scored higher in the instructional questions than the textbooks questions.     

However, Evaluate scored almost the same at 5% in the instructional questions and 4% in 

the textbooks questions.   Create scored very low in the instructional questions at 1% as 

compared to 7% in the textbooks questions.   Looking back at classroom consistency as 

mentioned earlier, the last part or ten minutes of the lesson should be challenging to the students, 

where the teacher should include questions and strategies that help the students develop the 

knowledge taught and use it in the higher order level of thinking as proposed by Bloom.  Such 

questions should be Evaluate and Create questions.  It is evident from the results presented 

earlier that the teacher failed to use many questions falling into the Create process, although, the 

textbook includes questions that the teacher could have utilised to encourage students to use 

higher order thinking skills.  

 It is suffice to mention that based on the observation, during most of the period the 

teacher failed to summarize the lesson and revisit the knowledge.  This was due to the lack of 

time during the lesson since most of the lessons involved laboratory session and there needed 

time to transport the students from class to laboratory so it was cumbersome for the teacher to 
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ensure full classroom consistency with a short warm up session, main lesson, and a closure or 

summary of the lesson.  

When comparing LOTQS and HOTQS in the instructional questions to textbooks 

questions, as seen in Table 15, 75% of the questions used during instruction are LOTQS 

compared to 81% in the textbooks questions, while 25% of instructional questions are HOTQS 

compared to 19% in the textbooks.  These results show that during instruction the teacher uses a 

greater percentage of higher order questions than what is used in the textbook, meaning that the 

result shows that the teacher is not relying on textbook questions and is using instructional 

questions that meet the level of students.  It also shows that the teacher is challenging the 

students during instruction.   

In terms of the knowledge domain, the results of the instructional questions and textbook 

questions matched more closely than the cognitive domain.  Both had Conceptual knowledge as 

the more dominant knowledge type with instructional questions scoring 57% compared to 53% 

in the textbooks questions.   Factual knowledge scored slightly lower in the instructional 

questions at 26% compared to 38% in the textbooks questions.  Procedural knowledge scored 

much higher in the instructional questions (18%), while it scored (11%) in the textbook 

questions.  Metacognitive knowledge scored much lower in the instructional questions (10%), 

compared to (16%) in the textbooks questions.  

 

Table 16: Observation #1,2,3 instructional questions cognitive and knowledge domain questions 

frequencies and percentage distribution 

 

To gain a better understanding of the relationship between the textbook and the 

instructional questions, it is recommended that each lesson be analysed with the corresponding 

observations.  As mentioned earlier, all observations correspond to textbook #1 since it was the 

main teaching textbook used during the observations.  Observations #1, 2, and 3 correspond to 

Unit 1 Lesson #1 from textbook #1. 

Observation

Questions Per 

Observation
Rem Und App Ana Eva Crea Fact Conc Proc Meta %Rem %Und %App %Ana %Eva %Crea %Fact %Conc %Proc %Meta

Observation#1 28 3 8 7 6 4 0 4 14 8 11 11% 29% 25% 21% 14% 0% 14% 50% 29% 39%

Observation#2 23 8 4 5 4 1 1 10 7 7 10 35% 17% 22% 17% 4% 4% 43% 30% 30% 43%

Observation#3 29 5 12 5 4 3 0 5 19 7 2 17% 41% 17% 14% 10% 0% 17% 66% 24% 7%

Total Questions

per All 

Observations

80 16 24 17 14 8 1 19 40 22 23 20% 30% 21% 18% 10% 1% 24% 50% 28% 29%

Cognitive Process Dimension Knowledge Domain Cognitive Process Dimension Knowledge Domain 
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Table 16 above summarizes the results of observations #1, 2, and 3.  When compared to 

textbook #1, Unit 1 Lesson #1 (Table 6 – Cognitive Domain) and (Table 11 – Knowledge 

Domain), in the observations instructional questions Understand was the dominant process at 

30%, compared to Remember being the dominant process in Unit 1 Lesson #1 at 41%,.  Apply 

process was very close in the instructional observational questions and Lesson #1 at 21%, and 

24% respectively.  However, during instruction the teacher posed many Analyse and Evaluate 

questions at 18% and 10% compared to 0% and 3% in the lesson.  Create process was 1% in the 

instructional questions compared to 0% in Lesson #1.   

In terms of knowledge in Observations #1, 2, and 3 Conceptual knowledge was much 

higher than Unit 1 Lesson #1 at 50% and 32% respectively.  Factual knowledge was higher in 

Lesson #1 at 35% compared to 24% in the Observations instructional questions.  Procedural 

knowledge was also higher in the Lesson at 38% compared to 28% in the instructional questions. 

Consequently, Metacognitiveknowledge was 0% in the Lesson #1 while in the classroom 

observations it scored 19%.  

Therefore, it is evident from the results presented above that there are differences in 

terms of the cognitive domain process, and knowledge types between what is taught in the class 

and what is presented in the textbook.  The latter shows that the lessons are not necessarily being 

taught as presented in the book by the teacher and the instructional questions vary to a greater 

extent than the textbook questions.  

Looking at observation #4 (Table 15) which corresponds to Unit 1 Lesson #2 (Table 6 & 

11) in textbook#1, there exists differences in the distribution of the questions according to the 

cognitive domain.  In the observation, the Remember process is the most common questions 

asked during the instructions at 47%, while in the Lesson, the most common questions are the 

Understand process questions at 42%.    However, both observational questions and Lesson #2 

questions scored the same on the Analyse and Create processes at 6% each.   Unit 1 Lesson#2 

contained more Evaluate process questions at 3% compared to 0% on the observational 

questions.  

In terms of the knowledge domain, observation #4 had an equal distribution of 

knowledge questions types corresponding to Factual and Conceptual knowledge at 47%, 

followed by 6% for Procedural knowledge and 0% for Metacognitive knowledge.  While, in 

Unit 1 Lesson #2 Conceptual knowledge was the most common type of knowledge questions 
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asked by the teacher at 56%, followed by Factual knowledge at 39%, Procedural knowledge at 

11%, and Metacognitive knowledge at 8%. 

 

Table 17: Observation #5, and #6 instructional questions cognitive and knowledge domain questions  

frequencies and percentage distribution 

Table 17 above shows observation #5 and #6 which correspond to Unit 1 Lesson #3 in 

textbook #1(Table 6- Cognitive Domain, Table 11- knowledge domain); in terms of the cognitive 

domain there is a great similarity in terms of the distribution of the questions.  Both the 

observational questions and Lesson questions have Understand as the most common process, 

and have Evaluate and Create at 0%.  In terms of knowledge, both have Conceptual knowledge 

as the most common type of knowledge.   In the instructional questions, there is a higher 

percentage of Factual questions asked by the teacher at 21% compared to 7% presented in the 

Lesson.  Procedural knowledge is very close at 14% in the Lesson and 16% in the observations.  

Metacognitive knowledge is much lower in the observational questions at 5% compared to 10% 

in the Unit 1 Lesson #3 questions.  

It is important to mention that during observation #6 the teacher was revising the 

concepts taught, and thus used the textbooks questions often as part of the instructional questions 

to help revise the concepts. This is why there is a great similarity between the textbook questions 

and the observational questions. 

 

Table 18: Observation #7, and #8 instructional questions cognitive and knowledge domain questions 

frequencies and percentage distribution 

Finally, Table 18 above represents observation #7 and #8 that correspond to Unit 1 

Lesson #6 in textbook #1.  Comparing the results presented in Table 18to the results shown in 

Tables 6, and 11 for Unit 1 Lesson #6.   In terms of the cognitive domain in Lesson #6, the 

Remember process is the most common process at 42%, followed by the Understand process at 

Observation

Questions Per 

Observation
Rem Und App Ana Eva Crea Fact Conc Proc Meta %Rem %Und %App %Ana %Eva %Crea %Fact %Conc %Proc %Meta

Observation#5 22 3 10 3 6 0 0 3 16 5 2 14% 45% 14% 27% 0% 0% 14% 73% 23% 9%

Observation#6 16 5 9 2 0 0 0 5 10 1 0 31% 56% 13% 0% 0% 0% 31% 63% 6% 0%

Total Questions

per All 

Observations

38 8 19 5 6 0 0 8 26 6 2 21% 50% 13% 16% 0% 0% 21% 68% 16% 5%

Cognitive Process Dimension Knowledge Domain Cognitive Process Dimension Knowledge Domain 

Observation

Questions Per 

Observation
Rem Und App Ana Eva Crea Fact Conc Proc Meta %Rem %Und %App %Ana %Eva %Crea %Fact %Conc %Proc %Meta

Observation#7 18 5 8 1 4 0 0 4 13 1 0 28% 44% 6% 22% 0% 0% 22% 72% 6% 0%

Observation#8 21 4 8 1 8 0 0 7 13 1 2 19% 38% 5% 38% 0% 0% 33% 62% 5% 10%

Total Questions

per All 

Observations

39 9 16 2 12 0 0 11 26 2 2 23% 41% 5% 31% 0% 0% 28% 67% 5% 5%

Cognitive Process Dimension Knowledge Domain Cognitive Process Dimension Knowledge Domain 
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30%, while in the instructional observations questions Understand is the most common at 41% 

followed by Remember at 23%.  Apply process questions are much higher in Lesson #6 at 16% 

compared to 5% in the instructional observation questions.     

However, Analyse process questions are much higher in the instructional questions of 

observations #7 and 8 at 31% compared to 9% in Unit 1 Lesson #6.  Evaluate process questions 

are slightly higher in the Lesson at 2% while it is 0% in the instructional questions.  Create 

process questions are non-existent in both the instructional questions and Lesson. 

When comparing the knowledge domain types of observations #7 and #8 to Unit 1 

Lesson #6, both the observations and the Lesson have Conceptual knowledge as the most 

common type at 67%.   Followed by Factual knowledge at 30% for the Lesson, and 28% for the 

observations.  Procedural and Metacognitive knowledge types are lower in the observations at 

5% each compared to 7% Procedural and 14% Metacognitive questions in the Unit 1 Lesson #6. 

Overall, to answer whether there is a relationship between instructional questions and 

textbook questions, from the results obtained, one cannot say that there exists a relationship 

between instructional questions and textbook questions.  Based on the observations, Understand 

was the most common cognitive process in most of the observations, while Remember was the 

most dominant cognitive process in Lessons from the textbooks.    Observational questions 

included more Analyse and less Create questions than the textbooks questions, while Evaluate 

questions were closely similar in both observations and textbooks questions.  

 

4.2 Discussion 

In this section, the findings of this study will be compared to previous studies presented in 

the literature review.   

This study was similar in terms of analysing textbook questions to Zaki (1973), Alul (2000), 

Ghanem et al. (2013), and Igbaria (2013).  The results of this study agree with Zaki (1973), and 

Ghanem et al. (2013).   In both Zaki (1973) and Ghanem et al. (2013) Knowledge was the most 

common cognitive process; similarly in this study, in terms of the cognitive domain, Remember 

is the most represented process.  

 However, unlike Alul (2000) and Igbaria (2013) which were high in Comprehension 

questions, this study results show that most of the Grade 6 Science textbook questions are high in 
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Remember cognitive process followed by Understand cognitive domain process.  Alul (2000) 

and Igbaria (2013) analysed English textbooks, while this study analysed Science textbooks, it is 

expected that English textbooks would include more Understanding questions compared to 

Science textbooks that would include more Remember questions due to the subject content. 

Alul (2000) also examined the overall distribution of the English textbook questions in terms 

of the high and low order thinking skills.  The results of the current study agree with Alul (2000) 

in terms of both showing that lower order thinking skills are more highly represented than higher 

order thinking skills in the textbooks. 

Although both this study and Seif‟s (2012) research analysed textbook questions, the results 

of this study do not correlate with Seif‟s (2012), as Seif‟s (2012) shows that the majority of the 

questions presented in the English textbooks analysed are higher order questions. While this 

study shows that most of the Science textbooks questions analysed show lower order thinking 

questions.  However, when comparing these two studies, it is suffice to include that language 

learning is different than science learning and thus the content and concepts will be different 

leading to differences in results seen.  

Similar to Black (1980), and Lovelace and Larson (2013), this study and the aforementioned 

studies sought to ascertain the cognitive levels of the instructional questions.  The results differ 

in Black (1980) and Lovelace and Larson (2013) where the most common instructional questions 

were Knowledge questions, while in this study the most common cognitive process presented in 

the instructional questions were Understand followed by Remember questions.   

While the current study concentrated on textbooks and instructional questions, some previous 

studies included in the literature review dealt with questions presented on assessment papers and 

examination questions such studies include Azar (2005) and Swart (2010), Jones et al. (2009), 

Ayvaci and Türkdogăn (2010), Jideani and Jideani (2012).  

The results of Azar (2005) and Swart (2010) show Application questions as the common 

types, while in this study Remember was the most common types of questions.  It should be 

mentioned that this result is expected since the textbooks used in this study cover Chemistry, 

Biology, and Physics questions at a lower grade (Grade 6 Science), while Azar (2005) examined 

Physics questions in high school and university entrance exams which are expected to have 

higher Application questions.  Similarly, Swart (2010) examined Engineering examination 
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questions at University level, those also are expected to have higher percentage of application 

questions. 

Parallels can be drawn with Ayvaci and Türkdogăn‟s (2010) findings with the results of this 

study in terms of both the cognitive and the knowledge domain dimensions.  Both this study and 

Ayvaci and Türkdogăn (2010) had Remember, followed by Understand as the most common 

cognitive domain processes.  Also, in both studies, knowledge was mostly represented in terms 

of Conceptual knowledge followed by Factual knowledge. 

In addition to the latter, the results of this study agree with Jones et al. (2009) who looked at 

examination questions at the University levels and found that most of the questions represented 

the lower order thinking questions, while the higher order thinking questions were under 

represented on the examination questions similar to the findings of this study.  

This study findings are similar to Jideani and Jideani (2012) findings in terms of the 

knowledge dimension as being Conceptual knowledge on the examination questions.  However, 

the cognitive domain process that were mostly represented on the Food Science courses 

examined were Understand/Remember, unlike the findings of this study which was Remember/ 

Understand/Conceptual knowledge.  

Riazi and Mosalanejad (2010) and Naomee and Tithi (2013) analysed the learning objectives 

for English textbooks and Social Studies curriculum respectively.   This present study‟s results 

had similar outcomes as Riazi and Mosalanejad‟s (2010) findings as both studies showed that 

lower order cognitive skills are more represented than high order cognitive skills.    

 In Naomee and Tithi (2013), the Comprehension cognitive process is more represented than 

the Knowledge cognitive process, unlike, the findings of this study.  Nevertheless, this is again 

expected since this study sought to examine Science textbooks, which are high on factual 

knowledge requiring more Remembering skills as compared to Social Studies requiring more 

Comprehension skills. 

This study was unique compared to the previous studies presented since it is the first study 

that looks at the Science textbooks questions and instructional questions in Dubai.  The findings 

of this study show that lower order thinking skills are more common than higher order thinking 

skills, which is similar to what is found in most of the studies presented in the literature.  

Therefore, it can be concluded that in Grade 6 Science class of this particular International 

school in Dubai, lower order thinking skills are more commonly taught than higher order 
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thinking skills.  Furthermore, Remember as being the most common cognitive process in the 

textbook questions, while Understand as being the most common cognitive process in the 

instructional questions.  Conceptual knowledge is most common type of knowledge present in 

the textbook and instruction.  

This chapter presented the findings and the discussion of the findings in light of the literature 

and studies conducted on Bloom‟s taxonomy.  The next chapter will provide the conclusion with 

the limitations, further research, and recommendations.  
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Chapter 5 

CONCLUSION 

 

5.1 Summary of the Main Findings 

5.2 Recommendations 

5.3 Limitations of the Study 

5.4 Further Research 
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 The major purpose of this study was to determine the extent of the questions presented in 

the Grade 6 Science Fusion textbooks and instructional questions in a private international 

school in Dubai for the academic year 2013 – 2014 according to the six cognitive processes and 

four knowledge processes of the Revised Bloom‟s Taxonomy (RBT).   The taxonomy was used 

to categorize the level of questions in two categories: LOTQS (remember, understand, apply) 

and HOTQS (analyse, evaluate, create).  The study also examined the most common type of 

knowledge presented in the textbook questions and instructional questions, and determined if a 

relationship exists between the textbook questions and instructional questions in terms of the 

RBT.   

 In this chapter the key findings will be highlighted, limitations of the study will be 

presented, and further research and recommendations will be discussed.  

  

5.1 Summary of the Main Findings 

 

1) To what extent questions presented in the Grade 6 Science textbooks of a private 

school in Dubai are varied or frequent according to the six levels of the Revised 

Bloom‟s Taxonomy (RBT)? 

Out of the 1,482 textbook questions analysed, 37% were Remember questions, 33% were 

Understand questions, 11% were Apply, 8% were Analyse, 4% were Evaluate, and 7% were 

Create.    This shows that Remember and Understand are the most common cognitive processes 

as was observed in many studies presented in the literature review.  

2) What percentage of the Grade 6 Science textbooks‟ questions fall in the RBT Low 

Order Thinking Questions Skills (LOTQS)? 

As many previous studies have showed, LOTQS are more common in most questions 

presented in textbooks, instructions, or assessments.  In this study, 81% of the questions were 

LOTQS.  

3) What percentage of the Grade 6 Science textbooks‟ questions fall in the RBT High 

Order Thinking Questions Skills (HOTQS)? 
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In terms of HOTQS, 19% of the questions presented in the textbooks were considered to be 

HOTQS. This result is similar to previous studies confirming that questions used nowadays in 

the teaching and learning process are still not stimulating higher order thinking.  

4) What is the dominant knowledge domain in the Grade 6 Science textbooks? 

The most dominant knowledge domain level in the Grade 6 Science textbook was 

Conceptualknowledge at 53%.   This is expected since in Science most of the content taught is 

based on concepts.  Also, similar research shows Conceptual knowledge is the most common 

type of knowledge taught in Science. 

5) Does a relationship exist between the cognitive domain/knowledge content textbooks 

analysis and the in-class teaching instruction in Grade 6 Science in a private school 

in Dubai? 

Based the overall findings, it can be construed that there is a tenuous relationship between the 

in-class teaching instruction in terms of the questions posed and the textbook questions.  In the 

textbook content analysis of the questions, Remember was the most dominant type of questions 

asked, however, in the observational results, the questions that were mostly asked were 

categorized as Understand question.  In addition, in the instructional questions, more Analyse 

questions were asked as compared to the textbooks, with little number of Create questions being 

used in the instruction.    

Overall, the LOTQS in the instructional questions were lower (75%) compared to 81% in the 

textbooks and the HOTQS were higher (25%) in the instructional questions compared to 19% in 

the textbook questions.  Both the textbook questions and instructional questions had 

Conceptualknowledge as the most common type of knowledge. 

5.2 Recommendations  

Based on the findings of this study showing that lower order thinking questions are more 

common in the textbooks used and during instruction, it is recommended that teachers teaching 

Science to Grade 6 students and textbook developers should include more questions that are 

higher order thinking questions to help develop critical and creative thinking skills among 

learners.  
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In addition, it is recommended to textbook developers and teachers when including 

higher order thinking questions to ensure that the higher levels of Evaluate and Create are the 

most common types of questions since they help develop the highest levels of thinking among 

students. Moreover, teachers using the textbook should not rely completely on the textbook to 

deliver the curriculum and to generate questions of higher order thinking than what the textbook 

presents.  The questions used should ideally fit the level of students.   

Additionally, the teacher can use the textbook as a tool to differentiate between different 

levels of students, since the textbook may present more LOTQS, questions from it can be utilized 

for low achievers, which in turn give a chance for the teacher to develop HOTQS to medium and 

high achiever. During instruction specifically, it is recommended for the teacher to prepare 

activities that target Create cognitive process since this was not seen in this study, and the 

teacher should preferably utilize the questions presented in the textbook to challenge students 

with Create cognitive questions.  

 

5.3 Limitations of the Study 

The main limitation of this study was when analysing the textbook questions, the 

questions were categorised according to how the researcher best comprehended the purpose and 

content of the question.  However, it is possible that on many occasions, the background of the 

students would affect how the question would be categorized, in other words, depending on 

whether the learners are novice or expert learners, the question would mean a different skill for 

the different type of learner. Thus, individual judgement played a major role in categorising 

questions. 

 

As there was only one teacher teaching all five Grade 6 Science classes, the observation 

process was limited to this teacher. Varied observations with different teachers and teaching 

methods may have rendered different results. Furthermore, due to inaccessibility and time limit, 

tests and assessments questions were not accessible.  An analysis of the tests and assessments 

questions would have provided a clearer indication of the overall teaching and learning process 

and helped in evaluating the alignment of the learning objectives with the textbook questions, 

instructional questions and assessment questions. 
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5.4  Further Research 

Since the aim of the study was to examine the questions in the textbook and to examine 

their impact on teaching higher order thinking in the classroom, it is recommended that further 

research examine the extent of the use of the textbook questions by the students and the teacher 

during the academic year.    

It is also suggested that further research aligns the common core standards being adopted 

by the school to the textbook questions and learning objectives presented in the textbook and 

examine if a relationship exists between the textbook and the common core standards since the 

textbook is the main core material assisting in the delivery of the curriculum.  

Since part of teaching and learning is the assessment process, further research could be 

conducted to determine if a relationship exists between the textbooks‟ questions, instructional 

questions, and the assessments questions.  This would provide an insight to whether what is 

being tested in the class using the textbook and during instruction are consistent across the 

school. In addition, the teacher‟s wait time after posing the questions can be analysed to 

investigate whether ample time is given to the students to think about the question prior to the 

teacher providing the answer. 

 

It is apparent that textbook and instructional questions in any subject can have a 

significant impact on thinking and thus, learning of students. Thus, curriculum and pedagogical 

innovations need to be done in tandem in order for teaching and learning to improve towards 

creating a generation of critical thinkers.  
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Appendix A 

(Cognitive Process Reference Matrix) 
 

 
 
Table 19: Cognitive process domain action verbs (Adopted from Jideani and Jideani 2012, p.36) 
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Appendix B 

(Knowledge Domain Reference Matrix) 
 

 
 
Table 20: Knowledge Domain Criteria (Adopted from Jideani and Jideani 2012, p.37) 
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Appendix C 

(Textbook Lesson Questions Taxonomical Analysis Form) 
 
 

            Cognitive Process Dimension Knowledge Dimension 

Unit 
No.   

Lesson 
No  Learning Outcome 

Page 
No.  

Question 
Number  Question  Rem Und App Ana Eva Crea Fact Conc Proc Meta 

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                

                                
 
Table 21: Textbook Analysis Instrument Used 

Key: Rem – Remember Und- Understand App- Apply Ana- Analyse Eva- Evaluate Crea –Create 

Fact – Factual  Conc- Conceptual  Proc- Procedural  Meta- Metacognitive 



80 

 

Appendix D 

(Instructional Lesson Questions analysis Form) 
 

 
Grade 6 

Date: Sunday October 6th, 2013.  
Time Started: 9:05 Time Ended: 9:50 

  Learning Objectives   

Question 
No.  

Questions Asked 
Cognitive Process Dimension 

Knowledge Domain 
Dimension 

Rem Und App Ana Eva Crea Fact Conc Proc Meta 

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        
Table 22: Non- Participatory „Selective Verbatim‟ Observational Questions Analysis Instrument Used 

Key: Rem – Remember Und- Understand App- Apply Ana- Analyse Eva- Evaluate Crea –Create 

Fact – Factual Conc- Conceptual  Proc- Procedural  Meta- Metacognitive 
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Appendix E 

(Textbooks Lessons Questions and RBT Analysis) 
 

Table 23: Textbook # 1 “Matter and Energy” Unit 1 – Lesson 1 RBT Analysis 
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Table 24: Textbook # 1 “Matter and Energy” Unit 1 – Lesson 2 RBT Analysis 
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Table 25: Textbook # 1 “Matter and Energy” Unit 1 – Lesson 3 RBT Analysis 
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Table 26: Textbook # 1 “Matter and Energy” Unit 1 – Lesson 4 RBT Analysis 
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Table 27: Textbook # 1 “Matter and Energy” Unit 1 – Lesson 5 RBT Analysis 
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Table 28: Textbook # 1 “Matter and Energy” Unit 1 – Lesson 6 RBT Analysis 
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Table 29: Textbook # 1 “Matter and Energy” Unit 2 – Lesson 1 RBT Analysis 
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Table 30: Textbook # 1 “Matter and Energy” Unit 2 – Lesson 2 RBT Analysis 
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Table 31: Textbook # 1 “Matter and Energy” Unit 2 – Lesson 3 RBT Analysis 
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Table 32: Textbook # 1 “Matter and Energy” Unit 2 – Lesson 4 RBT Analysis 

 

 



91 

 

 
Table 33: Textbook # 1 “Matter and Energy” Unit 3 – Lesson 1 RBT Analysis 
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Table 34: Textbook # 1 “Matter and Energy” Unit 3 – Lesson 2 RBT Analysis 

 

 



93 

 

Table 35: Textbook #1 “Matter and Energy” Unit 3 Lesson 3 RBT Analysis 
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Table 36: Textbook #1 “Matter and Energy” Unit 3 Lesson 4 RBT Analysis 
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Table 37: Textbook #1 “Matter and Energy” Unit 4 Lesson 1 RBT Analysis 
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Table 38: Textbook #1 “Matter and Energy” Unit 4 Lesson 2 RBT Analysis 
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Table 39: Textbook #1 “Matter and Energy” Unit 4 Lesson 3 RBT Analysis 
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Table 40: Textbook #1 “Matter and Energy” Unit 5 Lesson 1 RBT Analysis 
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Table 41: Textbook #1 “Matter and Energy” Unit 5 Lesson 2 RBT Analysis 
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Table 42: Textbook #1 “Matter and Energy” Unit 5 Lesson 3 RBT Analysis 
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Table 43: Textbook #2 “The Diversity of Living Things” Unit 1 Lesson 1 RBT Analysis 
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Table 44: Textbook #2 “The Diversity of Living Things” Unit 1 Lesson 2 RBT Analysis 
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Table 45: Textbook #2 “The Diversity of Living Things” Unit 1 Lesson 3 RBT Analysis 
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Table 46: Textbook #2 “The Diversity of Living Things” Unit 1 Lesson 4 RBT Analysis 
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Table 47: Textbook #2 “The Diversity of Living Things” Unit 1 Lesson 5 RBT Analysis 
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Table 48: Textbook #2 “The Diversity of Living Things” Unit 2 Lesson 1 RBT Analysis 
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Table 49: Textbook #2 “The Diversity of Living Things” Unit 2 Lesson 2 RBT Analysis 
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Table 50: Textbook #2 “The Diversity of Living Things” Unit 2 Lesson 3 RBT Analysis 
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Table 51: Textbook #2 “The Diversity of Living Things” Unit 2 Lesson 4 RBT Analysis 
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Table 52: Textbook #2 “The Diversity of Living Things” Unit 2 Lesson 5 RBT Analysis 
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Table 53: Textbook #2 “The Diversity of Living Things” Unit 2 Lesson 6 RBT Analysis 
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Table 54: Textbook #3 “Space Science” Unit 1 Lesson 1 RBT Analysis 
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Table 55: Textbook #3 “Space Science” Unit 1 Lesson 2 RBT Analysis 

 

 

 

 

 

 

 



114 

 

 
Table 56: Textbook #3 “Space Science” Unit 1 Lesson 3 RBT Analysis 
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Table 57: Textbook #3 “Space Science” Unit 2 Lesson 1 RBT Analysis 
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Table 58: Textbook #3 “Space Science” Unit 2 Lesson 2 RBT Analysis 
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Table 59: Textbook #3 “Space Science” Unit 2 Lesson 3 RBT Analysis 
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Table 60: Textbook #3 “Space Science” Unit 2 Lesson 4 RBT Analysis 
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Table 61: Textbook #3 “Space Science” Unit 2 Lesson 5 RBT Analysis 

 

 

 

 



120 

 

 

 
Table 62: Textbook #3 “Space Science” Unit 2 Lesson 6 RBT Analysis 
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Table 63: Textbook #3 “Space Science” Unit 3 Lesson 1 RBT Analysis 
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Table 64: Textbook #3 “Space Science” Unit 3 Lesson 2 RBT Analysis 
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Table 65: Textbook #3 “Space Science” Unit 3 Lesson 3 RBT Analysis 
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Table 66: Textbook #3 “Space Science” Unit 4 Lesson 1 RBT Analysis 
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Table 67: Textbook #3 “Space Science” Unit 4 Lesson 2 RBT Analysis 
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Table 68: Textbook #3 “Space Science” Unit 4 Lesson 3 RBT Analysis 
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Appendix F 

(Observation Questions RBT Analysis) 
 

 
Table 69: Observation #1 – Instructional Questions RBT Analysis 
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Table 70: Observation #2 – Instructional Questions RBT Analysis 
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Table 71: Observation #3 – Instructional Questions RBT Analysis 
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Table 72: Observation #4 – Instructional Questions RBT Analysis 
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Table 73: Observation #5 – Instructional Questions RBT Analysis 
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Table 74: Observation #6 – Instructional Questions RBT Analysis 
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Table 75: Observation #7 – Instructional Questions RBT Analysis 
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Table 76: Observation #8 – Instructional Questions RBT Analysis 
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Appendix G 

(Second Rater Questions RBT Analysis) 
 

 
Table 77: Second Rater RBT Question Analysis – Textbook #1 “Matter and Energy” Unit 1 Lesson2 
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Table 78: Second Rater RBT Question Analysis – Textbook #1 “Matter and Energy” Unit 1 Lesson3 
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Table 79: Second Rater RBT Question Analysis – Textbook #1 “Matter and Energy” Unit 1 Lesson 4 

 

 


