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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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Chapter 1
INTRODUCTION

1.1 Statement of Problem
1.2 Scope of Work

1.3 Structure of Dissertation



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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Chapter 2
LITERATURE REVIEW

2.1 Revised Bloom’s Taxonomy (RBT)

2.2 The Case for RBT
2.2.1. Science Related Studies

2.2.2. English, Islamic, and Social Science Studies

2.3 Importance of Higher Order Thinking for Learning
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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
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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", 8" and 9™ 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™ grade textbook. Similarly, in the 8" 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 111 and IV showed lower order cognitive skills

20



(knowledge and comprehension) to be 45% and 46% respectively. Application questions scored
31% and 8% respectively, lower than the pre-requisites modules Electronics | and Il. 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 Il 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 Il and 1V) 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 Tiirkdogan (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 Tirkdogan’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
Tiirkdogan’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
Tiirkdogan(2010), Swart (2010), and Azar (2005), the most common cognitive domain was
remember for Ayvaci and Tirkdogan (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% 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), Gagneé: verbal
information and intellectual skills criteria, Martin and Saljo: 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 & Tiirkdogan (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
& Tiirkdogan (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 Consulting Authors ISBN
Company

Science Fusion | Houghton, Mifflin | Michael A. DiSpezio 9780547589510

Holt  Mcdougal: | Harcourt Marjorie Frank

Matter and Energy Michael R. Heithaus

Science Fusion Donna M. Ogle 9780547589312

Holt  Mcdougal:

The Diversity of

Living Things

Science Fusion 978547589411

Holt  Mcdougal:

Space Science

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
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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 Tirkdogan 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 & Kyngas 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

35



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”.

Total Percentage of
Fusion Science Textbook Number of Questions in
Name Questions 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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Questions Per Percentage of Questions
Observation Observation
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 174 100%

Observations

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.

g 2l S| &5 %] 9 ¢
= | 8| | & E|B|E
S| 2 B 8| °
g | 3 N
o
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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Grade 6 Textbooks Questions Cognitive Domain
Distribution

B Remember M Understand ® Apply Analyze M Evaluate M Create

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
Tirkdogan (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.
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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
Py S| & > m Q x < X X X X
3 2 | = D | 2 e Py =3 > > m 0
| sl S| <| 5|5 5|5 |3|8 2|2
Unit | Lesson g %”; @ - g < f’B‘ § =
No. | No Questions = g = ®
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%
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 ) 31% | 22% | 6% | 13% | 13% | 16%
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 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%
1 34 12 8 6 3 1 4 | 35% | 24% | 18% | 9% | 3% | 12%
4 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%
1 29 10 12 3 2 1 1 34% | 41% | 10% | 7% | 3% | 3%
5 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
o g3 S 55| F| 5|8 ElE|zeg
t Lesso | Questio 3| 8 ® 3 2| S| 5|8 @
No. | nNo. | ns ) = 3 %)_ i
28 | 45 21
1 29 8 | 13 ] O 6 1 1 % % (0% | % | 3% | 3%
31 | 41 | 17
2 29 9 | 12 | 5 1 1 1 % % | % | 3% | 3% | 3%
. 37 | 15 | 15 | 22
3 27 10 | 4 4 6 2 1 % % | % | % | 7% | 4%
38 | 28
4 29 11 | 8 2 2 1 5 % % [ 7% | 7% | 3% | 17%
38 24 14
5 42 16 | 10 | 6 3 2 5 % % | % | 7% | 5% | 12%
27 | 39 | 12
1 33 9 | 13 | 4 2 4 1 % % | % | 6% | 12% | 3%
41 | 38
2 34 14 |1 13 | 1 1 0 5 % % [ 3% | 3% | 0% | 15%
46 | 37
3 35 16 | 13 | 1 2 2 1 % % [ 3% | 6% | 6% | 3%
? 41 | 30
4 37 15 | 11 | 3 2 2 4 % % | 8% | 5% | 5% | 11%
52 | 32
5 31 16 | 10 | 2 1 1 1 % % [ 6% | 3% | 3% | 3%
38 | 38
6 32 12 | 12 | 3 2 0 3 % % | 9% | 6% | 0% | 9%
38 | 33
Total: 358 136 {119 | 31 | 28 | 16 | 28 | % | % | 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
c o o Z P c| Z e m o S S S S X X
=128 | Bol|z| 3| E|2|2|8|3|<S|2|/2|D7|2Q
g3 | &8 | 3|a2| " |5|e|°"|z2|&8|=2|28|2¢§
: Z 2 o [ @ 4 < < c =
1) » @ 5 3 2] o 2
o S
o
1 28 | 11 4 2 1 2 | 39% | 29% | 14% | 7% | 4% | 7%
1 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%
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%
5 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%
5 321 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%
1 27| 8 11 5 0 0 3 | 30% |41% | 19% | 0% | 0% | 11%
3 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%
1 32| 13 6 3 7 1 2 | 41% [ 19% | 9% | 22% | 3% | 6%
4 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% %

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.

Grade 6 Science LOTQS and HOTQS Percentage
Question Distribution

0.8
0.7
0.6
0.5
0.4
0.3
0.2
n Iz i En
0

Matter and Energy The Diversity of ~ Space Science Total of 3 Books
Living Things

B %LOTQS ™ %HOTQS

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.
W J O 9 < =3 X 3 = § 4
S 2l s|s|g| 7 |o | 3|27 &
=~ c 8 @ 3 3 S o S =
Qi o] (o8 o —+ (:jj (@) (@)
g E «Q c oD 8 «Q
s | 2| 2| B |8 c | 2
5 5 8 | 3
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

GRADE 6 TEXTBOOKS QUESTIONS KNOWLEDGE
DOMAIN DISTRIBTUTION

Procedural .

Conceptual

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 | Lesson S s =. L =l = =3
No. | No Questions s QC—’ g s
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%
1 34 13 24 1 5 38% | 71% | 3% 15%
5 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%
1 30 7 17 8 2 23% | 57% | 27% 7%
2 32 10 17 6 2 31% | 53% | 19% 6%
3 3 30 10 16 6 3 33% | 53% | 20% | 10%
4 28 11 13 3 3 39% | 46% | 11% | 11%
1 34 12 16 9 6 35% | 47% | 26% | 18%
4 2 38 13 15 8 8 34% | 39% | 21% | 21%
3 41 15 | 23 3 4 | 37% | 56% | 7% | 10%
1 29 10 23 2 4 34% | 79% | 7% 14%
5 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
L o i < X X =3 < S
(=] - =4 = T (@) o et
Unit S| 8| 2| = 3 = =
No. Lesson No. | Questions - 5 gi B 5
1 29 8 18 1 8 28% | 62% 3% 28%
2 29 10 15 3 8 34% | 52% 10% 28%
1 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%
1 33 8 19 4 11 | 24% | 58% | 12% | 33%
2 34 14 | 13 4 6 41% | 38% | 12% | 18%
5 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 | Lesson S| 2| 2 S | B = =
No. No. No. of Questions s g—’ g s
1 28| 13 | 13 2 6 | 46% | 46% | 7% 21%
1 2 29| 13 | 16 6 3 | 45% | 55% | 21% 10%
3 32| 9 21 4 5 28% | 66% | 13% 16%
1 30| 17 11 1 6 57% | 371% | 3% 20%
2 30| 9 22 2 2 30% | 73% | 7% 7%
) 3 281 10 | 14 5 2 | 36% | 50% | 18% 7%
4 3513 | 21 1 3 | 37% | 60% | 3% 9%
5 32| 11 | 18 1 3 | 34% | 56% | 3% 9%
6 341 17 | 15 3 2 | 50% | 44% | 9% 6%
1 27| 11 16 1 2 41% | 59% | 4% 7%
3 2 28 | 10 18 1 2 36% | 64% | 4% 7%
3 29| 9 20 1 2 31% | 69% | 3% 7%
1 32| 15 18 2 4 47% | 56% | 6% 13%
4 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.

56



Textbook#1 Lesson

Observation No.

Observation#1

Observation#2 1
Observation#3

Observation#4 2
Observation#5

Observation#6 ’
Observation#7

Observation#8 °

Table 14: Textbook #1 lessons correspondence to each observation

Cognitive Process Dil i Knowledge Domain Cognitive Process Dimension Knowledge Domain
Questions Per
. . Rem (Und [App |Ana |Eva |Crea | |Fact |Conc |Proc [Meta %Rem |%Und |%App |%Ana |%Eva |%Crea | |%Fact |%Conc|%Proc|%Meta
Observation Observation
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| O 0 3[ 16 5 2 14%| 45%| 14%| 27% 0% 0% 14%| 73%| 23% 9%
Observation#6 16 5 9 2] of 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 1 8l 0 0 7 13 1 2 19%| 38%| 5%| 38% 0% 0% 33%| 62% 5% 10%
Total Questions
perAll 174 33| 8| 2 46 | 100 | 31 | 27 24% | 37% | 14% | 19% | 5% 1% 26% | 57% | 18% | 16%
Observations

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
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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.

Cognitive Process Dimension Knowledge Domain Coghnitive Process Dimension Knowledge Domain

Questions Per
Observation Observation

em (Und (App |Ana |Eva |Crea |Fact |Conc |Proc (Meta|%Rem |%Und (%App |%Ana |%Eva |%Crea |%Fact |%Conc |%Proc

%Meta

Observations

Observation#1 28 3 8 7 6] 4 of 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 of 5 19 7 2] 17%|  41%| 17%| 14%| 10% 0%| 17%| 66%| 24% 7%)
Total Questions

perAll 80 14| 8| 1 | 19| 40| 22| 23 | 20% | 30% | 21% | 18% | 10% | 1% | 24% | 50% | 28% | 29%

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.
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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%.

Cognitive Process Dimension Knowledge Domain Cognitive Process Dimension Knowledge Domain

Questions Per

. . Rem (Und [App |Ana |Eva |Crea | |Fact |Conc |Proc [Meta %Rem |%Und |%App |%Ana |%Eva |%Crea | |%Fact |%Conc|%Proc|%Meta
Observation Observation

Observation#5 22 3] 10 3 6| O 0 3[ 16 5 2 14%|  45%| 14%| 27% 0% 0% 14%|  73%| 23% 9%

Observation#6 16 5 9 2l 0 O 0 5| 10 1 0| 31%| 56%| 13% 0% 0% 0% 31%| 63% 6% 0%

Total Questions
per All 38 6|0]| 0 8|26 | 6 2 21% | 50% | 13% | 16% | 0% 0% 21% | 68% | 16% | 5%
Observations

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.

Cognitive Process Dil ion Knowledge Domain Cognitive Process Dimension Knowledge Domain

Questions Per

. . Rem |Und |App |Ana |Eva |Crea | |Fact |Conc |Proc |Meta| | %Rem |%Und |%App |%Ana |%Eva |%Crea | |%Fact |%Conc|%Proc|%Meta
Observation Observation

Observation#7 18 5| 8 1] 4 0 0 4 13 1 0 28%| 44% 6% 22% 0% 0% 22%|  72% 6% 0%

N

Observation#8 21 4 8 1] 8 0 0 7 13 1 19%| 38% 5%| 38% 0% 0% 33%| 62% 5% 10%

Total Questions
perAll 39 121 0| 0 1) 26 | 2 2 23% | 41% | 5% | 31% | 0% 0% 28% | 67% | 5% 5%
Observations

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
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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 Tiirkdogan (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 Tiirkdogan’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 Tiirkdogan (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.

5.1Summary 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.

5.2Recommendations

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)

Clarifying,
Paraphrasing,
Representing,
Translating;

Identifying Retrieving

Hypothesizing

llustrating,
Instantiating;

Recognizing | Recalling

Categorizing, Abstracting,

Interpreting Subsuming. _ Generlzing

Generating

Exemplifying Concluding,
o Extrapolating,
Classifying Interpolating,
: : Remember . Predicting;
Consructing Planning Summarizing Contrasting,
Inferring Mapping,
_ Matching;

Comparing —
' Explaining

Constructing models

Producing Understand

Apply

Coordinating,
Detecting,
Monitoring
Testing

Checking Executing

Carrying out

[mplementing

Organizing

Differentiating Attributing Using

Finding

coherence,
Discriminating, Integrating,
Distinguishing, Outlining, )
Focusing. Parsing, Deconstructing
Selecting Structuring;

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)

The basic elements students must know to be acquainted with
a discipline or solve problems in it

*  Knowledge of terminology
+  Knowledge of specific details and elements
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*  Subject-specific techniques and methods
*  Criteria for determining when to use
appropriate procedures

How to do something, methods and inquiry, and criteria for using skills,
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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

Page
Learning Outcome | No.

Question
Number | Question

Rem | Und | App | Ana | Eva | Crea

Fact | Conc | Proc | Meta

Table 21: Textbook Analysis Instrument Used

Key: Rem — Remember
Fact — Factual

Conc- Conceptual

Und- Understand

Proc- Procedural

Meta- Metacognitive
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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

Rem

Und

App | Ana | Eva | Crea

Table 22: Non- Participatory ‘Selective Verbatim’ Observational Questions Analysis Instrument Used

Key: Rem — Remember
Fact — Factual Conc- Conceptual

Und- Understand

App- Apply  Ana- Analyse Eva- Evaluate Crea —Create

Proc- Procedural Meta- Metacognitive

80



Appendix E

(Textbooks Lessons Questions and RBT Analysis)

Unit No. Lesson No Learning Qutcome
To relate mass, weight, volume,
1 1 Introduction to Matter and density to one another.

Page No. Question No. Question

50111
3Ulla
5UL13.

3ULla
6 ULLS.
g ULLG.
7UL1Y.
8 UL1B.
g uUlls.

g U1.1.10.
11 UL11L

12 U1112
13 UL113
13 U1114

14 U111s.

15 U1116
16 U1117.
16 UL1IE.
16 U1118.
16 UL1.20.

16 U112L

17 ULRLL

17 ULRLZ

17 ULRL3.

17 ULR14,

17 ULR1S.
17 ULRLE.
17 ULRLT.

17 ULR1E.

17 ULR1S.

17 ULRL10.
17 ULRLIL

17 ULRLIZ.

17 ULRLI3.

Cognitive Process Dimension |Knowledge Dimens cui

[Describe] Fill in the blank with the word or phrase that you think correctly completes the
following sentences: Aln)__ canhold 2 greater volume of water than a mug. Ahamster weighs
lessthan aln)__. Abowling ball is harder to lift than a basketball because

Rem Und App |Ana Eva Crea Fact Conc Proc Meta

|Explain) List some similarities and differences between the gelf ball on the [eft and the table
tennis on the right in the photo below.

(&pply) Many Scientific words, such a5 matter, also have everyday meanings,. Use context clues
to write your own definition for each meaning of the word matter.

(Identify) This list contains the vecabulary terms you'll Izarn in this lesson. As you read, circle
the definition of each term.

[Explain) How can you tell if something is matter?

(Identify) Name three examples of matter found in this photo.

[Explain) Why de astronauts weigh less on the moon than they do on Earth?

(Infer) Would this balance give the same value for mass ifused on the moon? Explain
[Define)what does volume measure?

(Infer) Big things can look very small when s2en from far away. Describe how you know big
things far away aren't really small.

[Calculate) Find the volume of a locker thatis 30 cm long, 40 cmwide, and 200cm high.
[Calculate) The two images below show 2 graduated cylinder filled with water before and after
3 chess piece iz placed inside. Usethe images to czlculate the volume of the chess piece.
[Explain) What iz denzity?

[Predict) Circle the item in each pair that is more dense?

[Czlculate) Obsidian is another type of igneous rock. What is the density of 2 piece of obsidian
that has a massof 239.2 g and a volume of 32 cm cubed?

[Calculate) A rhyolite rock has 2 volume of 9.5 ml. The density of the rock is 2.6 g/cmeubed.
‘Whatis the mass of the rock?

Taor FAn object's weight is the amount of space it occupies.

TorF. The mazs of an objectiz equal to itz weight.

TorF. The volume of 2 solid can be expressed in units of cm cubed.

TaorF. An object that floats in water is less dense than water.

(Deseribe) Write 3 setof instructions that describe how to find the density of an object. Writz
the instructions so that theywork for a regulzrly shaped object and for an irregularly shaped

Fillinthe blankwith the term that best completes the following sentence. _ isthe amount
of space that matter in an object occupies.

Fillinthe blankwith the term that best completes the following sentence. ___isanything
that has mass and takes up space.

Fillinthe blankwith the term that best completes the following sentence. ____isthe amount
of matterinan object.

Fillinthe blankwith the term that best completes the following sentence. iz a measure of
the amount of matterin 3 given amount of space.

Fillinthe blankwith the term that best completes the following sentence. iz a measure of

the gravitational force on an object.

(Classify) Is air mattar? How can you tell?

Explain.

(Compare) Explain why a golf ball is heavier than a table tennis ball, even though the balls are
the same size.

(Calculate) & block of wood has @ mass of 120 gand a volume of 200 cm cubed. What is the
density of the wood?

(Identify) Suppose that 273 g of one of the substances listed above displaces 26 ml of water,
What isthe substance?

[Evaluate} How many ml of water would be displaced by 408 g of lzad?

(Predict) How canyou determine that a coin is not pure silver if you know the mass and volume
ofthe cain.

(Calculate) &truck whose bed is 2.5 m long, 1.5m wide, abd 1.0n highis delivering sand for sand-
sculpture competition. About how many trips must the truck make to deliver 7 m cubed of

Total number of questions =34

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1 1
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1
1
1
1
1
1
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1
1
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 1
1
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012 1113

Table 23: Textbook # 1 “Matter and Energy” Unit 1 — Lesson 1 RBT Analysis

81




Cognitive Process Dimension Knowledge Dimension

Uit Page Question
Mo, LessonfMo  Learning Outcome Mo, Mo, Question Fem Und App Ana Ewa Crea Fact Conc Proc Meta

2. Properties To clazsify and compare substances based on their
1 of Matter hysical and chemical properties 20 1
[Predict) Check T ar F to show whether you think. each statement iz true or False.
A, Liquid water freezes at the same temperature at which ice melts: 0 degree

celziuz.
E. & bowling ball weighs less than a styrofoam ball of the zame size.

21 .21 C. An object with a density greater than the density of water will float in water. 1 1
[Describe] IF you were asked to describe an orange to someone who had never

21 zz. =een an orange, what would you tell the person? 1 1

[Sythesize) Many English words have their roots in other languages. The root of
the word solubility is the latin word solvere, which means “"to loosen” . Make an

21 23 educated quess about the meaning of the waord solubility. 1 1
[Apply] A= you learn the definition of each vocabulary term in this lesson, create

21 .24 your own definition or sketch ta help you remember the meaning of the term. 1 1
[Describe] Does observing a physical property of a substance change the identity

22 25, of the substance? Explain 1 1

23 12K, [Observe) Describe the physical properties of objects you see in this photo. 1 1 1

[Apply] Describe a common object by naming its properties. Trade your mystery-
object description with a clazsmate’s and try to guess what object he or she haz

23 MET. described. 1 1 1
(Explain) The phota abowve shows ail and vinegar in a pitcher. The top layer is the

24 28 oil. Describe the denzity of the vinegar compared ta the density of the oil. 1 1
[Predict] IF you let all of the liquid evaporate out of the pitcher. Would you be able

24 129 to gee the solid particles of the drink. miz? Explain. 1 1
(Identify) Mame something made of aluminium and explain why malleability is a

25 IN210.  useful property. 1 1 1
(Infer) Compare what happens when a geyser erupts to what happens when a tea

26 N2, kettle whistles. 1 1

26 IN212.  [ldentify) As you read, underline the definition of a chemical property 1 1

26 L1213 [Predict) Why do automobiles rust more easily in wet climates than drier 1 1
[Compare) Deseribe the difference between a physical property and a chemical

28 1214, property? 1 1

28 216 (Distinguish] What type of property is being shown by each nail? 1 1
[Predict) Check the carrect bok to show whether each property of an iron nail iz a

28 IN216  physical or a chemical property. 1 1
(Identify) Lizt physical and chemical properties used to identify evidence at a

23 217, crime scene. 1 1 1
[Predict] When etamining evidence, why might investigatars want to be more

_23 218 careful examining chemical properties than physical properties? L R B 1

[Ewaluate) By examinining the physical and chemical properties of evidence at a
ofime scene, Investigators can often be more certain about what a suspicious

28 1219, substance iz not than about what it iz, Why do you think this is the case? 1 1 1
[Infer) Check. the bok to show whick would tell you for sure if you had a sample of
30 2200 realgold. 1 1
[Calculate) & student finds an object with a mass of 64.54 g and a volume of 14
A 221 emcubed. Find the density of the abject. Could the object be gold? 1 1
32 N222  Solubility! flammability is a physical property, 1 1
The melting point of a sub iz the p at which the zub
32 1223 changes from a solid to a gasfliquid. 1 1
32 11224 Reactivity with wate! Magnetism is a chemical property. 1 1
32 1226, Flammability iz the ability of a substance to transfer heatfburn. 1 1
The ck istic: properties of a sub dof do not depend on the size of the
32 11226, sample. 1 1

[Synthesize] You have two solid substances that look the same. What
meazurements would you take and which tests would you perform to determine

32 11227 whether they actually are the same? 1 1
Fillin the blank, with the term that best completes the following sentence,

33 ULR21.  Flammability is an ezample of a property. 1 1
Fillin the blank with the term that best completes the following sentence.

33 ULRZ.2.  Electrical conductivity is an example of 2 property. 1 1

33 ULR2.3.  [ldentify) What are three physical properties of aluminum foil? 1 1
[Describe] wWhat effect does observing a substance's physical properties have on

32 UIRZ 4. the substance? 1 1
[Explain) Describe how a physical property, such as mass or testure, can change

33 ULR25.  without causing a change in the substance. 1 1
[uustify) Mozt new substances be formed when you observe a chemical

33 ULRZE.  property? Explain 1 1

(Infer) fou are given samples of the substances shown in the table. The zamples
are labeled &, B, and C. At room temperature, sample & iz a zolid, zample Bis a
liquid, and sample Cis a gas. What are the identities of samples 8, B, and C? [

33 ULR27.  Hint: Room temperature iz about 20 degree celsius) 1 1
[Conclude) The density of gold iz 19.3 gfem cubed. The density of iron pyrite iz &
g.em cubed. IF 2 nugget of iron pyrite and a nugget of gold each have a mass of 50

3 IRz, g, what canyou conclude about the volume of each nugget? 1 1
[Predict) Suppose you need to build a raft to cross a fast-moving river. Describe
the physical and chemical properties of the raft that would be important ta ensure

33 ULRZA.  your safety. 1 1

nr s [} 2 1 2 14 20 4 3

Total number of questions = 38

Table 24: Textbook # 1 “Matter and Energy” Unit 1 — Lesson 2 RBT Analysis
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Unit

MNo. Lesson No Learning Outcome
3.
Physical
and

Chemical To distinguish between physical and
1 Changes chemical changes of matter.

Page Question
No.  No.

34

35 U131
35 U132
35 U133
35 Ul34
36 U135
37 UL36.
37 U137
38 U138

39 UL38

39 U13.10
40 U1.3.11

41 U131z
42 U1.3.13.

43 U13.14.
43 U1.3.15.
44 U1.3.16.
44 U1.3.17.
44 U1.3.18.
44 U1.3.18.
44 U1.3.20.
45 ULR3.1.
45 ULR3.Z.
45 ULR3.3.
45 ULR3 4.

45 ULR3 5.

45 ULR3 6.

45 ULR3.7.
45 ULR3 8.

45 ULR3S.

Cognitive Dimension

Knos

wledge Dimension

Cuestion Rem Und App Ana Eva Crea Fact Conc Proc Meta

(Predict) Check T or F to show whether you think each statement is true or false

A When an ice cube melts, it is still water.

B. Matter is lost when a candle is burned.

C. When your body digests food, the food is changed into new substances. 1
(Describe) Write a word or phrase beginning with each letter of the word CHANGE that

describes changes you have ochserved in everyday objects. 1
(Apply) Use context clues to write your own definitions for the words interact and indicate 1
(Apply) As you learn the definition of each vocabulary term in this lesson, create your own

definition or sketch to help you remember the meaning of the term.physical change, chemical

change, law of conservation of mass 1
{Explain) What happens to a substance during a physical change? 1
(Identify) The list below gives several examples of physical changes. Write your own examples

of physical changes on the blank lines. 1

{Analyze) How does the yarn in the sweater differ from the wool on the sheep? i

(Identify) Use the boxes provided to identify the wood, ashes, and flames involved in the

chemical change. Then write a caption describing the chemical changes you see in the photo. 1
(Explain) How do higher temperatures influence a chemical change? 1
{Infer) Think of ways you control temperature to influence chemical changes during typical day.

[Hint: Cooking, Art class) 1
(Compare) How are physical and chemical changes different? 1

{Infer] List the observations you might make as you witness each of the changes below. Then

classify each change as a physical change or a chemical change. 1
(Identify) What is the law of conservation of mass? 1
{Describe) How is the physical change in the robot reversible, and how can you tell that the

change follows the law of conservation of mass? 1
{Infer) What would you ohserve about the mass in the flask if you did not put the balloon on
top? Why? 1
Burning/ Dying wool is an example of a physical change. 1

The formation of a precipitate signals a physical / chemical change. 1

This physical/ chemical change result in the formation of new substances 1

The mass of the toy on the right is the same as/ different from the mass of the toy on the left. 1
(Explain) Do changes that cannat be easily reversed, such as burning, ohserve the law of

conservation of mass? Explain. 1
In your own words, define the following terms physical change.
In your own words, define the fol lowing terms chemical change.

In your own words, define the following terms law of conservation of mass

e

(Identify) Give an example of a physical change and an example of & chemical change.
(Compare) How is a chemical change different from a physical change? 1
{Apply) Suppose a log's mass is 5 kg. After burning, the mass of the ash is 1 kg. Explain what
may have happened to the other 4 k. 1
(Analyze) As the bright sun shines upon the water the water slowly disappears. The same
sunlight gives energy to the surrounding plants to convert water and carbon dioxide inta sugar
and oxygen gas. Which change is physical and which is chemical? 1
(Compare) Relate the statement "You can't get something for nothing” to the law of the
conservation of mass. 1
{Infer) Sharpening a pencil leaves behind pencil shavings. Is sharpening a pencil a physical
change or a chemical change? Explain 1

10 14 3 2
Total Mumber of questions=29

Table 25: Textbook # 1 “Matter and Energy” Unit 1 — Lesson 3 RBT Analysis
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Cognitive Process Dimension Knowledge Dimension

Unit Page Questio
MNo. Lesson No Learning Outcome No.  nNo. Question Rem |Und App Ana Eva Crea Fact Conc Proc Meta
4. Pure
Substance
s and To distinguish between pure
1 Mixtures  substances and mixtures 50 1 1
(Predict) Check T or F to show whether you think each statement is true or false.
A Atoms combine in different ways to make up all of the substances you encounter
everyday.
B. Saltwater can be separated into salt and water
51 U141 C Amixture of soil has the same chemical composition throughout 1 1
(Apply) Think of a substance that does not dissolve in water. Draw a sketch below that
51 U142 shows what happens when this substance is added to water 1 1
(Synthesize) Many English words have their roots in other languages. Use the Greek
words below to make an educated guess about the meanings of the words
51 U143 homogeneous and heterogeneous. 1 1
{Identify) This list contains the key terms you'll learn in this lesson. As you read, circle
the definition of each term. (atom, element, compound, mixture, pure substance,
51 Ul44  hetergeneous, homogeneous) 1 1
52 U145,  (Compare) What do elements, compounds, and mixtures have in common? 1 1
(Predict) If you have ever baked a cake or bread, you know that the ingredients that
52 Ul46 combine to make it taste different from the baked food, Why do you think that is? 1 1
53 U147,  [(Analyze) Why are the spheres representing nitrogen and oxygen different colors? 1 I:!
54 U148 (ldentify) Fill in the blanks to label the two particle models. 1 1
54 U145 (Explain) Copperis an element. How do these images of copper illustrate this? 1 1
55 U1.4.10. (Explain) Water is a compound. How do these images of water illustrate this? 1 1
55 Ul1411.  (ldentify) What happens when a pure substance undergoes a chemical change? 1 1
{Identify) As you read, underline the ways in which elements are organized on the
56 Ul14.12. periodictable. 1 1
(Classify) Read about some of the ways in which compounds can be classified. Then
57/U14.13. fill inthe blanks to comolete the photo caotions. 1 1
(Describe) This student is going to make and separate a mixture of sand and salt.
58 Ul4.14. Complete these captions to describe what is taking place in each photo. 1 1
59 U1415 [Devise) How could you separate a mixture of rocks and sand? 1 1
60 U14.16. (ldentify) As you read, underline the everyday examples of mixtures on this page. 1 1

[Summarize) Complete the graphic organizer below by filling in the blanks with terms
from this lesson. Then add definitions or sketches of each term inside the appropriate
61 U1417. box 1 1

62 U1.4.18. Water is a pure substance/ mixture. 1 1
62 U14.19. Water is a(n) element/compound. 1 1
62 U14.20. Saltwater and sand can be separated with a magnet/filter. 1 1 1
62 U1.4.21.  Saltwater is a homogeneous/ heterogeneous mixture. 1 1
(Predict) Why do you think that the particles of a suspension settle out but the particles
62 U14.22 of a colloid do not? 1 1
Fill in the blanks with the term that best completes the following sentences. The basic
63 ULR4.1. building blocks of matter are called . 1 1
Fill in the blanks with the term that best completes the following sentences. A(n)
63 ULR42 is @ substance that is made up of a single kind of atom. 1 1
Fill in the blanks with the term that best completes the following sentences. Elements
63 ULR4.3. and compounds are two types of . 1 1
Fill in the blanks with the term that best completes the following sentences. A{n)
63 UlLR4.4 is a combination of substances that are combined physically but not chemically. 1 1
63 ULR45. (ldentify) What kind of mixture is a solution? A suspension? A colloid? 1 1
(Apply) Fish give off the compound ammonia which has a pH above 77 To which class of
63 ULR4.6. compounds does ammonia belong? 1 1
63 ULR47. ([Compare] Fill in the following table with properties of elements and compounds. 1 1
63 ULR4E (ldentify) What type of mixture is this salad dressing? 1 1
63 ULR49  (Explain) Could a mixture be made up of only elements and no compounds? Explain 1 1
[Synthesize) Describe a procedure to separate a mixture of sugar, black pepper, and
63 UL.R4.10. pebbles. 1 1 1
512 201 1 3718 2 1

Total number of auestions =32

Table 26: Textbook # 1 “Matter and Energy” Unit 1 — Lesson 4 RBT Analysis
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Cognitive Process Dimension |Knc., edge Dimens on

Unit Page Question
Mo. Lesson No Learning Qutcome No.  No. Question Rem Und App Ana Eva Crea Fact Conc Proc Meta

5. 5tates  To model the motion of particles in
1 of Matter solids, liquids and gases. 64 1 1 1
(Describe) Fill in the blank with a word or phrase that you think correctly completes the
following sentences.

A isanexample of a solid.
B.__ isanexample of a gas.
65 U151 C. Unlike solids, gases can 1 1
(Identify) Unscramble the letters below to find substances that are liquids. Write your
65 U15.2. waords on the blank lines. 1 1 1 1
(Apply) Use context clues to write your own definitions for the words definite and
65 U153, occupy. 1 1 1
(ldentify) As you read , place a question mark next to any words that you don't
understand . When you finish reading the lesson, go back and review the text that you
marked. If the infermation is still confusing, consult a classmate of a teacher. (solid,
65 U154 liguid, gas) 1 1
66 U155, [Describe) How are particles in a solid like people sitting in @ movie theater? 1 1
67 ULl5.6. (Describe) How are particles in a liguid like people in a movie theater lobby? 1 1
67 UL5.7. (Describe) How are particles in a gas like people outside of a movie theater? 1 1
(1dentify) Underline words or phrases that describe the properties of solids, liquids,
68 U15.8. and gases. 1 1

(Madel) Think about the general shape and behaviour of particles in solids, liguids and
gases within a container. What objects could be used as a model of particles?How
could you model a container for your particles? Gather the materials and make you
68 U153 modle. How does your model of solid, liquid, and gas particles compare to the real 1 1
(Apply) Identify substances A, B, and C as a solid, a liquid, or a gas by placing a letter in
each of the small circles below In the larger circles, draw models of the particles of

69 U15.10. each substance. 1 1
J00U1511. | [Apply) Complete the table below with examples of state changes. 1 1
71 U1512.  (Describe) In your own words, describe the glass-blowing process. 1 1

(Investigate) People once thought that old glass windows are thicker at the bottom
because the solid glass had flowed to the bottom over time. Research this theory and
71 U1513. reportyour findings. 1 1 1
{Investigate) Research the various methods of making glass objects. Present your
findings by doing one of the following: make a poster [ write a short essay [ draw a

71 U15.14.  graphic novel. 1 1 1
72 U15.15. T or F. Solids can easily chane in volume.
72 Ul5.16. TorF. Liquids take the shape of their container. 1 1
T or F. When the distance between gas particles increases, the volume of the gas
72 Ul5.17. increases. 1 1
(Describe) What happens to the kinetic energy of the particles of a substance as the
72 U15.18. substance changes from a liguid to a gas? 1 1
Draw aline to connect the following terms to the description of their particle motion.
73 ULR5.1. Solid 1 1
Draw aline to connect the following terms to the description of their particle motion.
73 ULR5.2. Liguid 1 1
Draw aline to connect the following terms to the description of their particle motion.
73 ULR53. Gas 1 1
73 ULR54.  [Define) What is the kinetic theory of matter? 1 1
(Analyze) What happens to the temperature of a substance while it is changing state?
73 ULR55.  Explain 1 1 1
73 ULR5.6.  [Analyze) What could you do to change the velume of a gas? 1 1 1
73 ULR5.7.  (Apply) Can a tank of oxygen gas ever be half empty? Explain 1 1 1
(Predict) This jar contains helium gas, What would happen if the lid of this jar was
73 ULR5.8. removed? 1 1
73 ULR5.5. (Explain) How are the helium atoms in the model different from real helium atoms? 1 1
(Infer) The particles that make up a rock are constantly in motion. However, a rock does
73 U1.R5.10. not visiblyvibrate. Why do you tink this is? 1 1

Total number of questions = 28

Table 27: Textbook # 1 “Matter and Energy” Unit 1 — Lesson 5 RBT Analysis
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Cogritive Process Dimension Knowledge Dimension

Unit Page Cuestion
Mo, Lesson Mo Learnirg Outcome Mo, Ma. Cluestion Rem Und App Ana Eva Crea Fact Conc Proc Meta

6. Changes of Todescribe changes of state in terms of the

1 State attraction and motion of particles Td 1 1 1

[ldentify] Unscramble the letters of each ward below ta find objects in your classroom

T3 LG thatare solids. ‘white the words on the blank lines. 1 1 1

TS LNE.Z.  [Describe] Write your own caption far this phata. 1 1
[Bpplyl Use contest clues to write your own definitions for the words converted and

TS LUNE3. constantly. 1 1
[ldentify] This list zontains the vocabulary terms wou'll learnin this lesson. As you read,

75 B4, sircle the definition of each term. 1 1

TE LE.5. [ldentify] As wou read, underline the three most familiar states of matter. 1 1
[Bpplyl Uze the graph to determine which point &, B, or C - reprezents a candle melting.

76 LNEG.  Circle the carrect letter. 1 1
[Bnalyze] Determine whether w ater particles will have more or less freedom to move at

7T LNET. eachstage, &, B.C.. ‘write more freedom or less freedom in each box. 1 1

[Categorize) Identifu whether each picture below shows a (1] gain of energy or a (21 loss
of energy far the substance. ‘wWrite the appropriate number in the box at the bottom of
TT LNES.  each picture. 1 1 1
[Predict] In which sample of water do the water particles have more energy: 5 grams[g)
of ice cubes at - 10 degree celsius, or Sg of liguid water at 20 degree celsius? How do

TG LNES wouknow? 1 1
TG LN.E.0.  (Identify] Inthe box below each picture, write the state of the substance shown. 1 1
T3 NEMN.  (ApplylDescribe what happens to water particles when ice mels. 1 1

[Infer] Bath the freezing temper ature and the melting temperature of water are the same
[0 degree celsius]. Explainwhy a substance like w ater freezes and melts at the zame

T3 LNE.12.  temperature. 1 1
[Predict] \Wwhat w ould happen to the boiling point of water at 5,000 m above sealevel,
G0 LN.E.13.  where air pressure is lower? 1 1
S0 LNE.d.  (Identify] Im the box below each picture, write the state of the substance shown. 1 1 1

[Apply) Indicate whether the change of state ineach process causes particles to [A)
hawe more freedom or (Bl have less freedom. Write the appropriate letier nextto each

51 L1615, process. 1 1
81 U616, (ComparelHow are the planes contrail lines similar to clouds? 1 1
[Fesearch)] With a partner, find another substance that can sublimate. Describe the
&1 L1617, conditions under which sublimation ocours, 1 1 1
83 LN.E18.  [Compare] Explain how sublimation and deposition are alike and how they are different. 1 1

[Relate] Complete Column 1 and Column 2 o identify opposite processes. Inthe third
column, Indicate whether the process in Column 1or Column 2is the result of a gain of

83 U613 energy. 1 1 1
[Idertifu] As you read, underline the w ays particles of matter are affected by a change

84 U1.6.20.  of state. 1 1
. [Apply] Label the state changes that are taking place in bath directions of the arows at

84 LN6.21  stage &, B, and C, Oraw the missing madel for the gas state. 1 1
(Applu) A flazk of w ater is zealed with a balloon and heated ta various temperatures on a

85 LN.6.22.  hotplate. Fillin the mizsing information below 1 1 1
[Evaluate] Explain how the sustem of the flask and the balloon illustrates the

85 U1.6.23.  conservation of mazs 1 1

86 LN.6.24.  The change from a solid ta aliquid is called 1 1

86 LN.6.25.  The change from a solid directly to a gasis called 1 1

86 LN6.26. ‘Water vapor changes directly to ice by . 1 1

86 LNE.ZT. iz the processinwhich w ater vapor changes to aliquid. 1 1

86 LN6.28. loeisformed from liquid w ater during the process of 1 1

86 U629, Two waysthatliquid water can become 2 gas are by 1 1

86 U630, The amountof mass_ during 2 change of state, 1 1
[Predict] What would happen to the amount of matter on Earth if mass were not

86 6.3 conserved during changes of state? 1 1

7 ULRE1  Draw aline to connect the following terms ta their definitions. Freezing 1 1

&7 ULRE.Z.  Draw aline to connect the following terms ta their definitions. Evaporation 1 1

87 LRG3, Draw aline to connect the following terms ta the definitions. Sublimation 1 1

57 LN.RE.4. Draw aline to connect the following terms ta their definitions. Melting 1 1

87 LNRE.5.  [DescrbelwWhat happens to particles when a substance gains energy and changes 1 1

37 LN.RE.6.  [Explain] what happens ta the energy that iz last when water freezes? 1 1
[Compare] How daes the movement of particles in a stick of butter differ from the

7 U.RE.Y. movement of particlesin a dish of melted butter? 1 1

87 U1RE.8.  (Identify) &s water is cooled. at what temperature doits particles become fized in place? 1 1
[Relate] The drawing represents the mavement of particles in a substance. 'what

87 LN.RE.9. changes of state can this substance underga”? 1 1 1
[Describe) what processes will the substance in the drawing undergo when those

87 LN.RE.10. changes of state ocour? Explain 1 1

7 LRGN, [Compare] Haw dao evaparation and bailing differ? 1 1
[&pply) The bailing paint of & substance in City & is found to be 145 degree celsius. The
bailing point of the same substance in City B is 141 degree celsius. Which city, AorB. iz

87 ULREAZ. atahigher elevation? How do youknow? 1 1 1

B3 7T 4 37 28" 3 g

Total number of questions = 43

Table 28: Textbook # 1 “Matter and Energy” Unit 1 — Lesson 6 RBT Analysis
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L1

Unit

Mo. | Lesson No Learning Outcome:

1. To describe how energy is conserved
Introduction  through transformation between

2 ToEnergy different forms.

Page
No.

100

101
101

101

101

102

103

102
104
105

105
106

106

107
107
107

108
109

108
109
110

110
110
110
110
111
111

111

111
111

111
111
111

111
111

Question
Number

uz.11
uz.1.2.

uz.1.3.

uz.14

Uz.1.5.

Uz.1.6.

uz2.17.
uz.1.8
uz.1.2.

Uz.1.10.
uz.1.11.

uz2.1.12.

uz.1.13.
uUz.1.14.
Uz2.1.15.

Uz.11e
u2.1.17

uz.1.1:2
uU2.1.18
u2.1.20

uUz2.1.21.

uU2.1.22

u2.1.23

Uz.124

Uz2.R1.1.

U2.R1.2.

U2.R1.3.

UZ.R1.4.
UZ.R1.5.

UZ.R1.E6.
U2.R1.7.
UZ.R1.8

Uz2.R1.3.
UZ2.R1.10.

Cos

Cognitive Proc

s Dimension

Knowledge Dimension

Question Rem |Und App Ana Eva Crea Fact Conc Proc
1 1
[Predict) Check T or F to show wheter you think each statement is true or false.
A. Energy can change from one form to another.
B. An object can have only one type of energy at a time.
C. If an object has energy, it must be mowving.
D. All energy travels in waves. 1 1
[Describe) Write a caption for this picture that includes the concept of sound energy. 1 1
[Apply) The phrase conservation of energy has an everyday meaning. We speak of trying to
conserve, or save, energy for envirenmental reasons. Italso refersto a law of nature. Use
context clues to write your own definition for the meaning of the law of conservation of energy. 1
[Apply) As you learn the definition of each vocabulary term in this lesson, create your own
definition or sketch to help you remember the meaning of the term. [Energy, kinetic energy,
potential energy, mechanical energy, energy transformation, law of conzervation of energy) 1 1
(Identify) &= you read this page and the next, underline the factors that affect an object's
kinetic and potential energy. 1 1
[Criagram) Think of another situation that shows kinetic and potential energy. Draw a sketch
of and write a description explaining the situation in terms of potential and kinetic energy. 1
[Analyze) Do you think that the skater has any gravitational potential energy at point C? Why? 1 1
(Identify) Label the three forms of enerzy represented in thisimage. 1 1
[Compare) How does electrical energy differ from electromagnetic energy? 1 1
[Infer) Would you expect to detect electrical energy if you played the pinball game shownin
the picture? Explain you answer. 1 1
[Identify) As you read, underline the source of energy in a chemical reaction. 1 1
[Synthesize) Why is the chemical energy of 3 battery potential energy and not kinetic energy? 1
(Identify) What type of energy is monitored by scientists forecasting future space weather? 1 1
[Infer) Why iz space weather a bigger concern now than itwas in the past. 1 1
[Research) How do scientists forecast space weather? Why? 1
[Describe) Give two examples of other devices in which the chemical energy in a battery is
tranzformed into electrical energy. 1 1 1
[Relate) How are energy transformations related to the law of conservation of energy? 1 1
[Apply) Have you ever thought about how an MP3 player works? What form of energy is used to
power an MP3 player? What form of energy do you use from an MP3 player? Can you think of
any other forms of energy that may be used inside of an MP3 player? 1
[Describe) Give another example of electrical energy being transformed into light. 1 1 1
The total energy in a closed system remains the same/ changes as energy changes forms. 1 1
Abasketball that is balanced on the rim of a basketball hoop has potential energy/ kinetic
ENErgy’? 1 1
Abasketball that is balanced on the rim of a basketball hoop has potential energy/ kinetic
energy? 1 1
‘When a candle iz burned, some chemcial energy is transformed into nuclear/ heat enargy. 1 1
[Apply) Identify and give examples of at least three types of energy you see being used a5 you
lgok around your classroom. 1 1
Draw a line to connect the following terms to their definitions. Kinetic Energy. 1 1
Draw a line to connect the following terms to their definitions. Mechanical Energy 1 1
Draw a line to connect the following terms to their definitions. Potential Energy 1 1
[Describe) What happens to the kinetic energy of a snowball 2= it rolls across the lawn and
gains mass? 1 1
[Relate) How is the sun related to nuclear, electromagnetic, and heat energy? 1 1
[Apply) When a person uses an iron to remove the wrinkles from a shirt, why does heat travel
from the iron to the shirt? 1
[Explzin) What determines the amount of chemical energy a substance has? 1 1
(Identify) Mame at least three types of energy associated with the microwave. 1 1
[Hypothesize) How is electromagnetic energy from the microwave transformed into heat
ENErgy’? 1
(Infer] Explain the law of conservation of energy. 1
10" 12 2 1 137 24 1

Total number of questions =34

Meta

Table 29: Textbook # 1 “Matter and Energy” Unit 2 — Lesson 1 RBT Analysis
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Unit
No.

Page Question
Learning Outcome No. Number Question
To relate the temperature of a
substance to the kinetic energy of

2 2 Temperature its particles 112

(Predict) Check T or F to show wheter you think each statement is true or false.
A 5olids and liquids are made of particles, but gases are made of air, which is not made of
particles
B. Kinetic energy is the energy of motion.
113 U221 C. Kinetic energy depends on mass and speed

(Illustrate) Think about a time when you were very cold. Then draw a picture of a time when
113 U222 you were very hot. Write & caption about the differences between the two situations.
(Synthesize) Many English words have their roots in other languages. Use the Greek words
below to make an educated guess about meaning of the word thermometer. & context
113 U2.23.  sentence is provided for help. Then, write a sentence using the word correctly.

(Identify) This list contains the key terms you'll learn in this lesson. As you read, circle the
113 U224, definition of each term. | Kinetic theory of matter, temperature, degree, thermometer)
(Describe) In your own words, describe the difference between the movement of particles in
115 U2.25.  liguids and the movement of particles in gases
{Illustrate) Locate another solid, liquid, or gas in this photo. Sketch a representation of the
particles that make up the solid, liquid, or gas. Make sure to indicate how fast you think the
particles might be moving based on temperature. Then write a caption describing the
115 U2.26.  particle movement.
(Explain) How does a substance's temperature change when the average kinetic energy of its
116 U2.27.  particles increases ? When it decreases
(Produce) Write & story about someone who travels from one extreme temperature to
another make sure to talk about how your character adjusts to the change in temperature.
116 U228 Howare the character's daily activities or decisions affected.
(Identify) What is bady temperature in the Celsius scale? In the Fahrenheit scale? In the
117 U228, Kelvin scale?
(Apply) The water in swimming pools is typically about 80 degree F. Mark this temperature
on the Fahrenheit thermometer above . Estimate what temperature this is in the Celsius and
117 U2.2.10. kelvinscales.
118 U22.11. The particles in a hot liquid move than the particles in a cold liquid.
118 U2.2.12. Temperature is measured usinga .
118 U2.2.13. (Infer) If a puddle of water is frozen, do particles in the ice have kinetic energy? Explain
For each pair of terms, write & sentence using hoth words that demonstrates the definition of
119 U2R2.1.  each word. Kinetic theory of matter and temperature
For each pair of terms, write a sentence using both words that demonstrates the definition of
119 U2.R2.2. each word. Thermometer and degree
119 U2R23. |[Relate) Describe the relationship between temperature and kinetic energy?
(Apply) Particles in a warmer substance have a __ average kinetic energy than particles in
119 U2.R2.4.  the substance when it is cooler.
{Identify) What are the three scales used to measure temperature? What are the units of each
119 UZR25.  scale?
119 U2R26. (Observe) Which illustration represents the substance at a higher temperature? Explain
(Predict) What would happen to the particles in illustration Aif the substance were chilled?
119 U2.R2.7. What would happen if the particles in illustration B were warmed?
{Apply) Using your knowledge of the difference between the three different temperature
scales, what do you think would happen if a human's body temperature was 98.6 degree
Celsius? Why do doctors worry more about a fever for a couple of degrees celsius than a
119 U2.R2.8. fever for a couple of degrees fahrenheit?

Total number of questions =21

Cognitive Process Dimension | Knowledge Dimension

Rem Und App Ana Eva Crea Fact Conc Proc Meta

1 1
1 1
1
1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
776 3 1 4 8 9 2

Table 30: Textbook # 1 “Matter and Energy” Unit 2 — Lesson 2 RBT Analysis
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Unit
No.

Lesson No  Learning Outcome
3Thermal To analyze the relationship
Energyand between heat, temperature, and

2 Heat thermal energy

Page Question
Mo, Mumber

122

123 U231
123 U232

123 U233

123 U234,
124 U235,

125 U236

126 U237,
127 U238
127 U238

128 U23.10.
128 U23.11

129 U2312
130117312

130 U2.3.14

131 U2.3.15.
131 U2.3.16

131 U23.17

132 U2.3.18.
132 U23.19.

132 U2.3.20.

132 U23.21
132 2322

132 U23.23
133 U2R3.L
133 U2R3.2.
133 UZR3.3.
133 U2R34
133 U2R35.
133 UZR3.6.

133 U2ZR3.T.
133 U2ZR3 8.
133 U2R3S.
133 UZR3.10

Cognitive Process Dimension Knowledge Dimens

Question Rem |Und App Ana Eva Crea Fact Conc|Proc Met

(Describe) Fill in the blanks with the words that you think correctly complete the

following sentences. When you put your hands on a cold object, like a glass of ice

water, your hands become__, The glass of water becomes_ if you |eave your hands

on it for a long time. If you leave the galss of ice water out in the sun, the ice will start 1 1
(Describe) Write your own caption of this photo. 1
(Apply) Many Scientific words, such as conductor, also have everyday meanings. Use

context clues to write your own definition for each meaning of the word conductor. 1

(Apply) As you learn the definition of each vocabulary term in this lesson, create your

own definition or sketch to help you remember the meaning of the term. ( thermal

energy, cenductor, heat, insulator, calerie, convection, conduction, radiation) 1 1
(Explain) What are two factors that determine the thermal energy of a substance? 1 1
{Apply) For each object pair in the table below, circle the object that has more thermal

energy. Assume that both objects are at the same temperature. 1 1
(Apply) For each object pair in the table below, draw an arrow in the direction in which

energy in the form o fheat would flow. 1 1
(Apply) What is another heat exchange happening in this picture? 1 1
(Relate) What will happen if two objects at different temperatures come into contact? II:! 1

(Compare) Have you ever needed to touch a very hot object? What did you use to touch it

without burning yourself? Make a list. Have you ever needed to protect yourself from

being cold? What sorts of things did you use? Make a list. Now, looking at the two lists,

what do the things have in common? 1 1
(Predict) What are two ways to change the state of a substance? 1 1
(Classify) Decide whether each object below is @ conductor or an insulator? Then check

the correct box. 1 1
ildantifl Az unn raad nnderline evamnlas nf haat francfar 1 1
[Classify) Fill in the blanks in the chart below with examples of conduction, convection,

and radiation 1 1
(Identify) Two examples of radiation are shown in the photos above. What is the source

of the radiation in the examples? 1 1
(Relate) Research other places throughout the world where solar cookers are being 1 1
(Produce) Explain how solar cookers are useful to society by doing one of the following:

Make a solar cooker and demonstrate how it works/ Write a story about a family who

uses a solar cooker to stay healhty and safe 1

If two objects are at the same temperature, the one with more/ fewer/ the same amount

of particles will have a higher thermal energy. 1 1
Heat always flows from cold to hot/ hot to cold/ left to right. 1 1
Adding heat to an object causes bonds between particles to form/break/combine/ This

is what allows the state change. 1 1
Conductien is the transfer of energy from a warmer object to a cooler object through a

gas/ empty space/ direct contact. 1 1
Energy from the sun travels to Earth through conduction/ convection/ radiation. 1 1
(Conclude) Suppose you are outside on a hot day and you move inte the shade of a tree.
Which form of energy transfer are you avoiding? Explain.

In your own words, define the following terms. Heat

In your own words, define the following terms. Thermal energy

In your own words, define the following terms. Conduction

In your own words, define the following terms. Convection

In your own words, define the following terms. Radiation

(Compare) What is the difference between heat and temperature?

(Predict) If two objects at different temperatures are in contact with each other, what
happens to their temperatures? 1
[Classify) Which type of energy transfer is occuring at each lettered area? 1

[RPR IO RS I I i
AP U U (I I U

[Synthesize) Describe the relationships among temperature, heat, and thermal energy? 1
(Synthesize) Do you think that selids can undergo convection? Explain 1

R R R

Table 31: Textbook # 1 “Matter and Energy” Unit 2 — Lesson 3 RBT Analysis
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Unit Lesson
No. No

4. Effects
of Energy
2 Transfer

Learning Qutcome

To recognize how the production
and use of different types of
energy resources can have
environmental consequences.

Page Question
No.  Number

134

135 U241
135 Uz2.4.2.

135 U243,

135 U244
136 U2.4.5.
136 U2.4.6.

137 U247,
138 U248,

138 U248

1353 Uz2.4.10

140 U2.411.

140 U2.4.12
181 U2.4.13.
142 U2.4.14,
142 U2.4.15.
143 U24.16.
143 U24.17.
143 U2.4.18.
144 U2.4.18.
144 U24.20.
144 U2.4.21
144 U24.22.
145 U2R4.1.

145 U2.R4.2.

145 U2.R43.
145 U2.R44.

145 U2R4 5.
145 UZR4.6.
145 U2R47T.

145 U2.R4B.

145 U2.R4S.
145 U2.R3.10

Cognitive Process Dimension |[Knowledge Dimension

Question Rem|Und App|Ana Eva|Crea | Fact Conc Proc Meta
1 1

{Identify) In the space below, list as many scurces of energy as you can think of.

Circle the sources you use most often during a typical day. 1 1

(Describe) Write your own caption of this photo of polluted city. 1 1

(Synthesize) You can often define an unknown word if you know the meaning of its

word parts. Use the word parts and sentence below to make an educated guess

about the meaning of renewable. 1 1
(Apply) As you learn the definition of each vocabulary term in this lesson, create

your own definition or sketch to help you remember the meaning of the term.

(renewable resource, nonrenewable resource fossil fuel) 1 1
(Identify) As you read, underline ways in which humans use energy. 1 1
(Identify) List all of the examples of objects that use energy in this room. 1 1
(Compare) Fill in the Venn diagram to compare and contrast characteristics of

renewable and nonrenewable energy sources. 1 1
[Synthesize) What enviornmental effects are shared by all fossil fuels? 1 1

[Analyze) Use the diagrams below to describe how plant and animal remains can

become buried and form natural gas or petroleum [cil) after millions of years of

heat and pressure. 1 1

(Apply) Study the three photos of the environmental consequences of obtaining,

transporting, and using fossil fuels. Write captions for the second and third 1 1

(Identify) As you read the cards on this page and the next two pages, underline

whether each source is renewable or nonrenewable. 1 1

{Research) Choose one of these alternative energy sources. Research ways in

which the energy from your source is distributed to users. Prepare a brochure

explaining your energy source. 1 1 1

[Summarize) Use the table to list advantages and disadvantages of each

alternative energy source. . 1 ; N !

[Summarize) Use the table to list advantages and disadvantages of gecthermal

and biomass energy sources. 1 1

(Justify) Which of the alternative energy sources do you think would have the least

impact cn the envircnment? Explain 1 1

[Predict) Develop a prediction about where the effects of acid rain would be the

mast pronounced. 1 1

(Assemble) Gather more information about acid rain and organize this information

in a poster or illustrated report. Present your poster to your class 1 1

(Research) ldentify an area that has been affected by acid rain. What effects are

clearly visible? How might those effects be reduced? 1 1

__ resources are those that are easily replaced in nature. 1 1

Spills that endanger animals sometimes occur while transporting . 1 1

Sources of renewable alternative energy include wind, solar, hydroelectric____, 1 1

[Debate) What are some arguments for and against the use of alternative energy

sources rather than fossil fuels? 1 1 1

Circle the terms that best complete the following sentences. An example of a

renewable energy resource is the sun/biomass/coal. 1 1

Circle the terms that best complete the following sentences. An example of a

nonrenewable energy resource is uranium/wind/natural gas. 1 1

Circle the terms that best complete the following sentences. Fossil fuels include

petroleum, coal, and natural gas/biomass/ geothermal. 1 1

(Explain) How might a renewable energy source become nonrenewable? 1 1 1

[Differentiate) Compare the enviromental consequences related to obtaining the

three major types of fossil fuels. 1 1

[Summarize) Why are wind, hydroelectric, and geothermal energy resources not

suitable for providing energy worldwide? 1 1

(Analyze) What percentage of the total energy supply was provided by fossil fuels? 1 1 1

(Analyze) Which renewable rescurce had the highest percentage of use? 1 1 1

[Recommend) Which alternative energy source do you think should be developed

inthe future? Explain 1 1

(Evaluate) What factors will be important in deciding the future use of energy 1 1
"1 7 2 4 & 5 1 17 2 7

Total number of questions = 32

Table 32: Textbook # 1 “Matter and Energy” Unit 2 — Lesson 4 RBT Analysis
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Unit

Page Question

Mo. Lesson No  Learning Outcome No.  Number

1.The
3 Atom

To describe how the development of

the atomic theory has led to the

modern understanding of the atom

and its parts. 156

157 Usi1

157 U312,
157 U313,

157 U314,
158 U315,

159 U316,
160 U317,

160 U318

161 U319,

162/U3.1.10.

163 U3.1.1L.
164 U3.112

164 U3.1.13.
165 U3.1.14.
166 U3.1.15.
166 U3.1.16.
166 U3.1.17.
166 U3.1.18.

166 U3.1.15.
167 USRLL
167 U3RLL.
167 USRLA.
167 U3RL4
167 U3RLS.
167 U3RLE.

167 U3RLT.
167 U3RLE.
167 U3RLS.

167 U3RL1D

167 USRLIL

Cognitive Process Di

mension  Knowledge Dimension

Question Rem |Und App Ana Eva |Crea Fact Conc Proc Meta

{Identify) Read over the following vocabulary terms. In the spaces provided, place a+ if you
know ther term well, 3~ if you have heard the term but are not sure what it means, and a?if
you are unfamiliar with the term, Then, write a sentence that includes teh word you are most
familiar with. (atom, electron, neutron, proton, nucleus) 1
(Compare) Use the figure below to answer the questions. Check T or F to show whether you
think each statement is true or false.

A_Electrons move in orbits in the same way planets orbit the sun

B. If this were a model of the atom, the nucleus would be in the same place as the sun
(Apply) Use context clues to write your own definition for the words theory and revise.
{Apply) As you learn the definition of each vocabulary term in this lesson, create your own
definition or sketch to help you remember the meaning of the term. (atom, neutron, electron,
electron cloud, nucleus, atomic number, proton, mass number)

(Describe) Who was Democritus? 1
(Analyze) What can you infer about atoms from this image? What can't you infer from the

image?

{Identify) As you read, underline the four main ideas of Dalton's theory of the atom. 1

(Model) Describe how you would show ). Thomson's model of the atom using small beads

and clay.

(Analyze) Today's model of the atom looks different from the models that came before it. Why

has the model of the atom changed?

(Identify) As you read this page and the next , underline the sentences that define the three

twpes of particles that make up an atom. 1

(summarize) Complete the following table with information abou the parts of the atom.
|Compare) How are two atoms of the same element alike?

|Apply) Research how scientists make new types of atoms using particle accelerators. Choose
one element hat has been made by scientists. Create a brochure that describes its properties
and how it was made.

|Calculate) Use this model of a helium atom to find its atomic number and mass number.
Tor F.You can use a light microscope to see the atoms in fabric.

Tor F. According to current atomic theory, electrons are in fixed locations.

Tor F. The nucleus contains neutrons and electrons.

[P I R

T or F. Every atom of the same element has the same atomic number

|Predict) Explain why you think the current model of the atom will or will not change over
time.

Draw a line to connect the following terms to their definitions. Atom 1
Draw a line to connect the following terms to their definitions. Pratan 1
Draw a line to connect the following terms to their definitions. Neutron 1
|Compare) Compare the charges and masses of protons, neutrons, and electrons

|Explain) How can atoms make up all of the substances around you?

|Compare) How does the current model of the atom differ from JJ. Thomson's model?

|Calculate) What is the atomic number of a sodium atom that has 11 protons and 12

neutrons?

|Analyze) The red sphere represents a proton. What is the atomic number of this atom?

Explain how you found the atomic number.

[Apply) What is the mass number of an isatope of this atom that has 2 neutrons?

|Analyze) Where are the nucleus and the electrons located in this atom?

|Infer) If atoms are made of smaller parts such as electrons, why are atoms considered the

basic unit of matter?

ul

Total number of questions =30

Table 33: Textbook # 1 “Matter and Energy” Unit 3 — Lesson 1 RBT Analysis
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Unit

No.

Page Question

Lesson No Learning Outcome No.  Number

2The
Periodic
3 Table

To describe the relationship

between the arrangement of

elements on the periodic table and

the properties of those elements. 168

169 U3.2.1

169 U3.2.2

168 U3.2.3

168 Us.24

170/U3.25
171 U3.26.

171 U327

173 U328
173 U3.2s.
174 U3.2.10.
175 U3.2.11.
176 U3.212

177112213

177 U3.2.14.

177 U3.2.15.
178 U3.2.16.
178 U3.2.17
178 U3.2.18.
178 U3.2.19.
178 U3.2.20.
178 U3.2.21

178 U3.2.22.
179 U3.RZL
179 U3.R2.2.
179 U3.R23.
179 U3.R24.

179 U3.RZS.
179 U3.RZ6.

179 U3.RZT.

179 U3.RZE.
179 U3.RZS.

179 U3.RZ10

Question

(Describe) Write a word or phrase beginning with each letter of the word GOLD that
desribes the properties of these gold coins.

(Describe) As you wil learn in this lesson elements are arranged by their properties on
the periodic table What other objects are often arranged by their properties?

(Apply) Many scientific words, such as table, also have everyday meanings. Use context
clues to write your own definition for each meaning of the word table.

(Apply) As you leamn the definition of each vocabulary term in this lesson, create your
own definition or sketch to help you remember the meaning of the term.(periodic table,
nonmetal, chemical symbol, metalloid, average atomic mass, group, metal, period)
(ldentify) Observe the appearance of these six elements. Create two or three categories
that group the elements by similar properties. Belwo each element, write the name of
the category in which the element belongs.

(Explain) How did Henry Moseley revise Mendeleev's periodic table?

(Apply) What are you doing this week? Fill in the calendar with activities or plans you
have for this week and next. Do any events occur periodically? Explain

(Analyze) According to the periodictable, how many elements are a liquid at room
temperature?

(Analyze) According to the periodic table, how many elements are metalloids?

(Apply) What is the average atomic mass of aluminium?

(Identify) Fill in the blanks below with the word metal, nenmetal, or metalloid.
(Explain) Why do elements within a group have similar chemical properties?

(Apply) Imagine that you have just discovered a new element. Explain where this
element would appear on the pericdic table and why. Describe the element's
nranerties and nrnnse A rhemiral sumhle and name far the slemant

(Analyze) List three other elements that have 1 valence electron(Hint: refer to the
periodic table)

(Analyze) List three other elements that have 8 valence electron(Hint: refer to the
periodic table)

Elements in the same have similar properties.
Rows on the periodic table are know as

This is the . Atomic number

This is the chemical symbaol

This is the chemical name

This is the FVErage atomic mass.

(Describe) Some elements are highly unstable and break apart within seconds, making
them difficult to study. How can the periodic table help scientists infer the properties
of these element?

Draw a line to connect the following terms to their definitions. Metal

Draw a line to connect the following terms to their definitions. Nonmetal

Draw a line to connect the following terms to their definitions. Metalleid

(Identify) Elements inthe same _____ on the periedic table have the same number of
valence electrons.

(Identify) Properties of elements withina ____ on the periodic table change in a
predictable way from one side of the table to the other.

(Describe) What is the purpose of the zigzag line on the periodic table?

(Apply) Therium (Th) has an average atomic mass of 232.04 u and an atomic number of
0. In the space below, draw a square from the periodic table to represent thorium.
{Infer) What can you infer about copper and silver based on their position relative to
each other?

(Apply) How does the nucleus of a copper atom compare te the nucleus of a nickel
(Explain) Explain how chemists can state with certainty that no one will discover an
element that would appear on the periodic table between Sulfur (3) and chlorine |CI}

Total number of questions =32

Cognitive Process Dimension Knowledge Dimension

Rem Und App Ana Eva Crea Fact Conc Proc Meta

1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1
1 1 1
129 7 4 10 17 & 2
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Cognitive Process Oimension | K.rnowledge Dimension \

Pag
LUriit e [Cuestion
Mo. LessonMo  Leamning Outcome Mo, MNumber  Gluestion Rem Und #pp #na Eva Crea Fact Conc Proc Meta
3.Electrons
and

Chemical  Touse atomic models to predict whether
3 Bonding atoms can form bonds. 180 1 1 1
[Predict] Check T ar F to shaw whether you think each statement is true aor false.
A The nucleus of an atom does not change when the atom undergoes a chemical

reaction.
B. &n atom does nat react with other atoms if it has the same number of protons asithas
electrons.
C. Allof an atom's electrons caninteract with the electrons of other atoms to form
181 U331 bonds 1 1

[Desaribe] Fillin the blank with the word or phrase that wou think carrectly completes the
fallawing sentences. Use the madel of a lithium atom shaown above.

A The represents the location of the electrons,
W1 U332 B The is represented by the red and silver spheres. 1 1
[Apply) Many scientific waords, such as table, also have everyday meanings. Use
181 U333 contest clues towrite your own definition for @ ach meaning of the word bond. 1 1 1

[ldertifu] A= youread, create areference card for 2ach vocabulary term. On one side of
the card, write the term and its meaning. Onthe other side, draw an image that
iluzstrates ar makes a connection ta the term. These cards can be used asbockmarks

181 U334 inthe test sothat you canrefer to them while studying. [chemical bond, valence 1 1

182 U335  (Descrbe) Wwhat are chemical bonds? 1 1
[ldentify] Oraw arow s that point ta the location of the chemical bonds inthe water

182 U336,  molecule. (Hint: The oxygen atomis red, and the hudrogen atoms are blue). 1 1

183 U357, (Analuzellabel 2ach hydragen atom with an "H" and 2ach ohlorine atam with 2"C1" 1 1

183 U358  (Apply) How many of each tupe of atom are there on each side of the arrow? 1 1

183 U353 (nfer) How can you tell that stoms are not created or destroved by the chemical 1 1

184 U3.3.10.  (Describe)] \White a caption for each madel deseribing what it shows. 1 1 1
[ldentifu] A= you read, underline the maximum number of electrons that can be inthe

185 U331 first energy level of an atom. 1 1
[Apply) A flucrine atom has nice electrons, Oraw a model to determine how many

185 U332 valence electrons the atam has. 1 1

186 U3.313.  (Apply) How many valence electrons do nittogen (M) and phosporus (P have? 1 1 1

[Fesearch] Some of the malecules in our bodies c.an be composed of hundreds,
thouzands, or even milions of atoms. Research one malecule that is found in our
bodies. Identifu the atams that farm bonds in the malecule. Then, create amodel of this

[Research) Some of the melecules inouwr bodies can be composed of hundreds,
thausands, or even millions of atoms. Fesearch one moleculs that is faund in our
bodies. |dentify the atoms that form bonds inthe molecule, Then, create 2 model of this

187 U314, maleculs. 1 1 1
[Compare] Inthe space below each Bohr madel, write the number of valence electrans
187 U3.3.15.  that each atom has. 1 1
187 U3.3.96.  (Classifyl Circle the atams that are likely ta farm shemical bonds with ather atams. 1 1
188 U3.397  TorF. Atoms are rearranged during a chemical change when bonds break and form. 1 1
188 U3.3.18.  TorF. ABohr madelis the best chaice to show how atoms are aranged inmalecules 1 1
188 U3.3.19.  TorF. The atom above is reactive because its outermast energy level is not full. 1 1
(Infer] 'why are atoms of lithium, sodium, and potassium almast never found alone in
188 U3.3.20. nature? 1 1
Circle the term that best completes each of the following sentences. & chemical bond
183 U3.R3.1.  joinz atoms! electrons! tagether in a w ater maleculs. 1 1
Circle the term that best completes each of the fallowing sentences. The four valence
183 U3.R3.2. electrons of a carbon atom are inits innermost! outermast energy level. 1 1

[Relate] Which of the fallawing can happen during a chemical change?
A Broms change inta new types of atoms.

E. Bonds break, and new bonds farm.

C. Muclei of atams break apart and combine.

183 U3.R3.3 O Allof the electrons in the atom are lost. 1 1

133 U3.R3.4. (Explain] what are the three ways in which an atom can form bonds with other atoms? 1 1 1
(Identify) Sulfur (5] iz in Group 16 of the periodic table. How many valence electrons

183 U3R3.5  does an atom of sulfur have? 1 1
[Madell Find bervlium (Be) an the periodic table. Inthe space below, draw 2 Bokr madel

183 UZ.R3.6  of 2 beryllium atom. 1 1

183 U3.R3.T. [(Analyze)How many valence slectrans do nitogen atoms have? 1 1

183 U3.R3.8  (Infer)Explain whether nitogen atoms will farm bonds with ather atoms. 1 1

183 U3.R3.9. (Distinguish] How would a Bohr model of a nean atam differ fram the madel of nittagen? 1 1
[Apply) Imagine you need to make a madel that show s the lacations of the parts of a

183 U3.R3.10 sodium atom. Explain which tupe of model you would use. 1 1

a"mw s 3 3w ®" 5 3

Tatal number of questions = 30
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Unit

Lesson No
4. lonic,
Covalent,
and
Metallic
3 Bonding

Page Question
Learning Qutcome No.  Number

To describe the interactions between
atoms in lenic, covalent, and
metallic bonding. 192

193 U341

153 Us.4.2.

153 Us.4.3.

193 U344
194 U345,

195 U346
196 U3.4.7.

157 Us.48

197 U3.4.9.
158 U3.4.10.

198 U34.11
159 U412

200 U3.4.13.
200 U34.14.
200 U3.4.15.

200 U3.4.16.
201 U3R41.
201 U3R4.2.
201 U3R43.
201 U3R4.4,

201 U3R4.5.
201 USR4E.

201 U3R47.
201 U3R4.8.

201 U3R4S.

201 U3R410
201 U34.11.

201 U34.12.

Question

(Predict) Check T or F to show whether you think each statement is true or false.

A Metals are good conductors of electric current.

B. An ion is always a negatively charged particle.

C. Some atoms bond by sharing electrons.

D. Metallic bonds are the strongest type of bond.

(Describe) Write & short description that explains how the pieces of a puzzle can stay together
without the use of glue or tape.

(Synthesize) You can often define an unknown term if you know the meaning of its word parts.
Use the word parts and sentence below to make an educated guess about the meaning of the
term covalent bond

(Apply) As you learn the definition of each vocabulary term in this lesson, create your own
defintion or sketch to help you remember the meaning of the term. (len, molecule, ienic bond,
metallic bond, covalent bond)

(Identify) Explain the difference between a positive and a negative ion

(Identify) Which propertly of ionic bonds is illustrated on the right? What other physical
properties does this structure affect?

(Compare) In the table below, list the differences between ionic and covalent bonds.

(Identify) As you read, underline the difference between covalent bonds and the forces holding
malecules close to each other.

{Infer) With a classmate, discuss why oil and vinegar do not mix, How might this example
relate to covalent bonding?

(1dentify] As vou read. underline the characteristics of electrons in a metallic bend

(Explain) How does the electron "sea” help metal bend without breaking?

(Compare) Fill in the Venn diagram to compare and contrast ionic and metallic compounds.
lonic bonds usually form between a positively charged metal ion and 2 negatively charged
metal/ nonmetal ion.

In general, covalent compounds have low / high boiling points

Metals can/ cannot be reshaped without breaking.

(Summarize) List the similarities and differences between ionic, covalent, and metallic bonds.
Draw & line to connect the following terms to their definitions. Molecule

Draw a line to connect the following terms to their definitions. lon

Draw a line to connect the following terms to their definitions. Covalent Bond

(Explain) Describe the role electrons in the formation of a covalent bond.

(Identify) How is the position of electrons involved in metallic bonding different from the
position of electrons that form ionic and covalent bonds?

(List) Name the physical properties that many ionic compounds share.

(Identify) Which is a better conductor of electric current; a solid ionic compound or a melted
ionic compound?

(Identify) What is an ion?

(Identify) Is the substance in the chart a metal or nonmetal ?Explain

(Infer) |s the substance described in the chart above held together by metallic, covalent, or
ionic bonds? Explain.

(Infer) Why might metzllic bonding be weak compared to ionic and covalent bonding?

(Distinguish) Which type of bond does the phrase "opposites attract” apply to best? Explain

Total number of questions = 28

Cognitive Process Dimension | Knowledge Dimension

Rem Und App Ana Eva Crea Fact Conc Proc Meta

1 1
1 1
1 1
1 1
1 1
1 1
1 i
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
12l 13 1 1 1 1" 13 3 =
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Unit
No.

4

Page Question
Lesson No Learning Outcome Mo. Number

To use balanced chemical
1.Chemical equations to model chemical
Reactions reactions. 212

213 U411

213 U412

213 U4.13.

213 U414,
214 U415,
215 U4.16.
215 U417,
215 U418
216 U418,

217 u4.1.10.
217 U4.1.11.
218 U4.1.12

219 U4.1.13.

213 U4.1.14.
220 U4.1.15.

221 U4.116.

221 u4a117

221 U41.18.
222 U4.1.18,

222 U4.1.20.
222 U4121
222 U4.1.22,
222 U4.1.23,
222 U4.1.24,
223 U4RLL
223 U4Rl2
223 U4R13.
223 U4R14
223 U4ARLS.
223 U4R1S6.
223 U4ARLT.
223 U4ARLE.

223 U4RLS.

223 U4R1.10

Cognitive Process Dimension [Knowledge Dimension

Question Rem Und App Ana Eva Crea Fact Conc Proc |Meta

(ldentify) Unscramble the letters below to find two types of energy that can be

released when chemical reactions occur. Write your words on the blank lines. 1
{Describe) Write your own caption to the photo below. Describe what kind of

changes have happened to the ship and anchor.

[Synthesize) You can often define an unknown term if you know the meaning of its

word parts. Use the word parts and sentence below to make an educated guess

about the meaning of the term exothermic.

{Identify) This list contains the vocabulary terms you'll learn in this lesson. As you

read, circle the definition of each term. [ Chemical reaction, chemical formula,

chemical equation, reactant, product, law of conservation of mass, endothermic
reaction, exathermic reaction, law of conservation of energy) 1
(ldentify) In each blank box, identify the evidence that a chemical reaction has

taken place.

(Identify) Circle the subscript in the chemical formula below. 1
(Analyze) Atoms of which elements are involved in this reaction?

(Apply) How many atoms of each element are in one molecule of the product?

{Compare) What is the difference between a coefficient and a subscript?

(Calculate) Fill in the blanks below to balance this chemical equation. Sketch the
products and reactants to show that the number of each type of atom is the same.
{Apply) Research hydrogen-powered vehicles. Create a poster that describes the
advantages and disadvantages of vehicles that use hydrogen as a fuel. Be sure to
include a balanced equation to represent the use of hydrogen fuel.

(List) Name three everyday exothermic chemical reactions. 1
(Describe) What happens to the energy absorbed during an endothermic reaction?
(Compare) Complete the Venn diagram to compare endothermic and exothermic
reactions.

(ldentify) As you read, underline factors that affect reaction rate. 1

(Describe) Explain how enzymes affect reactions.

[Research) Lactose intolerance is a condition that occurs when people are unable
to digest milk products. Investigate the cause of lactose intolerance. Write a
summary of your findings.

[Design) Create a project that explains how lactose intolerance affects people and
why it occurs present your project as a written report, a poster, or an oral report.
One sign of a chemical reaction is the formation of a solid
A balanced chemical equation shows that chemical reactions follow the law of
conservation of . 1
The total amount of energy before and after a chemical reaction is 1
A is not changed much by a chemical reaction. 1
The rate of reaction is at higher temperature because particles collide

more often. 1
[Design) Write a procedure for how you would measure the effect of reactant
concentration on the reaction rate.

Draw a line to connect the following terms to their definitions. Reactant 1
Draw a line to connect the following terms to their definitions. Product 1
[Describe) What happens to the atoms in the reactants during a chemical

[Explain) How does a balanced chemical equation show that mass is never lost or
gained in a chemical reaction?

[Relate) Describe four ways you could increase the rate of a chemical reaction.
(Compare) How do exothermic and endothermic reactions differ?

[Model) The reactants in the above reaction are hydrogen and nitrogen. The

product is ammaonia. IN the space below, write a balanced chemical equation that
represents the reaction.

(Analyze) This reaction releases energy as heat. Explain whether the reaction is
exothermic or endothermic and whether it obeys the law of conservation of energy.
(Evaluate) Two colorless solutions are mixed together. Bubbles form as the

solution is stirred. Give two possible explanations for this result.

(Apply) The chemical formula for glucose is CBH1206. What are the names of the
elements in glucose, and how many atoms of each element are present in a

glucose molecule?

12
Total number of questions = 34

1 1
1
1 1
1 1
1 1
1
1
1
1
1
1
1
1
1
1 1
1
1
1 1
1 1
1
1
1
1
1
1
1
1
1
1
1 1
1
1
1 1
1 1
1
127 187 92
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Unit
MNo. Lesson No Learning Outcome
To describe how carbon forms
many of the meolecules essential
2. Organic to modern materials and living
4 Chemistry things.

Page Question
No.  Number

224

225 U421

225 U422

225/ U423,

225 U424
226 U425
226 U4.2.6.
227 U427
227 U428

228/ U429

229 U4.2.10.

229 U4.2.11.
230 U4212

230 U4.2.13.

231 U4214

232 U4.2.15.

233 U4.216.

233 U4.2.17
234 U4.2.18.

234 U4.2.18.
235 U4.2.20.

235 U422

235 U4.2.22.
236 4223
136 U4.224.

236 U4.2325

236 U4.2.26.
237 U4R21
237 U4R22
237 U4R23.
237 U4R24.
237 U4R15.
237 U4R16.
237 U4R27.
237 U4R1E.
237 U4R2S.
237 U4.R2.10

237 U4R2.11

237 U4R112

Cognitive Process Dimension |Knowledge Dimensior

Question Rem Und App Ana Eva Crea Fact Conc Proc Meta
1 1

(Identify) Unscramble the letters below to find materials that are made from

organic compounds. Write your words on the blank lines. 1 1 1

(Predict) Make a list of five objects in your classroom. Predict which of these

objects are made of organic compounds. 1 1

(Synthesize) Many English words have their roots in other languages. Use the

Greek words below to make an educated guess about the meaning of the word 1 1 1

{ldentify) As you read, place a question mark next to any words that you don't
understand. When you finish reading the lesson, go back and review the text that
you marked. If the information is still confusing, consult a classmate or a
teacher.[organic compound, carbohydrate, hydrocarbon, polymer, organic acid)
(ldentify) As you read, underline the location of a valence electron in a carbon
(ldentify) Locate and circle the bonds in the molecule below.

(Identify) Circle the triple bond in the diagram below.

{Analyze) Does this molecule contain any double or triple bonds? Explain your 1 1
(Apply) Write the chemical formula for a compound that contains 5 carbon atoms,

12 hydrogen atoms, and 1 oxygen atom. The symbol for oxygen is . 1 1
(ldentify) As you read, underline the characteristics of the full structural formula

and the simplified structural formula. 1 1

(Apply) The simplified structural formula of acetic acid is shown below. Write the

full structural formula for this compound. 1 1
{ldentify) As you read, underline the two main roles of organic meolecules in living 1 1

(Identify) List two nonliving and two living things in the photograph that contain

carbon compounds 1 1

(Identify) Each highlighted element below is found in an organic compound.

Based on your reading, identify the item that contains each element. 1 1
(ldentify) As you read this page and the next, underline the characteristics of each

type of organic compounds. 1 1

[E e
-

[Synthesize) Candle wax belongs to a class of organic compounds called lipids
Look up the relationship between lipids and organic acids. Share your findings 1 1 1

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

organic acid, or a carbohydrate. The first one has been done for you. 1 1
(Identify) As you read, underline examples of organic compounds that contain 1 1

(Apply) The structure below is a portion of a plastic called polyvinyl chloride (PVC).

Place square brackets around one of its monomers. 1

(Explain) Why are organic compounds used in electronic displays? 1 1

(Predict) How might the increasing use of OLED technology help reduce energy

consumption? 1 1 1
(Research) Use the Internet to discover different applications for OLED technology

and create a poster display with your findings. 1 1 1
A carbon atom forms bonds with its electrons. 1 1

Flants and animals use organic compounds for and . 1 1

The double bond in a carboxyl group is located between ajn) __ atomand a

carbon atom. 1 1

[Synthesize) Explain why carbon is able to form so many different types of 1 1 1 1
Draw aline to connect the following terms to their definitiens. Organic Acid
Draw aline to connect the following terms to their definitions. Hydrocarbon
Draw aline to connect the following terms to their definitions. Polymer
Draw aline to connect the following terms to their definitions. Carbohydrate
(Explain) Why are the valence electrons of carbon important? 1
(Distinguish) How do hydrocarbons differ in structure from carbohydrates? 1
(Relate) How are monomers related to polymers? 1
(Catergorize) What types of bonds are present in this molecule? 1

(Analyze) What elements are present in this molecule? 1 1
[Solve) What is the chemical formula for this organic compound?

(Debate) Can aromatic compounds belong to other classes of compounds? Explain

Your answer. 1 1 1
(Apply) How does a carbon atom's ability to form bonds with other carbon atoms

allow it to form large molecules? 1 1

[ e e
[ U U

R P U

Total number of questions = 328
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Lrit
Mo. LessonMo Learming Outcome

3. Muclear  To distinguish nuclear reactions and compare
4 Reaction  the tupes of nuclear reactions

Page Ouestion
Mo, Mumber

240

241 Ua.31
241 U4.3.2.

241 Ud.533.

241 Ud.5d.
242 104.3.5.

2433 10456,
243 10437,

244 Ud 538
245 U4.3.3.
245 Ud.3.10.

246 U431
247 U4.3.12

247 104,313,

247 U4.3.14.
245 U4.3.15.

249 14,318,

243 4,317
250 14318

250 Ud. 5313

251 U4.2.20.
252 104321

252 14,322

253 U4.53.23
254 U4.3.24.

254 104325
254 104326

204 104327
254 104528
254 104324
255 V4RI
205 4Rz
255 4R35
255 4R34
255 U4.R3.5
255 4.R36
235 4.R3T.

255 U4.R3.8
255 4R34

255 4.R3.10
255 U4.Ra T
255 4R312

Cognitive Procesz Dimenzion K.nowledge Dimenzion

Cluestion Fem Und &pp Ana Eva Crea Fact Cone Froc Meta

[Identify] Fillin the Blank witk the words ar phrases that you think correctly completes the

following sentence. Use the model ta help wou. The nucleus of this atom contains two

___andtwo____, 1 1

[Relate] List three things that wou think of when wou hear the word radioactivie. 1 1

[Synthesize] Many English wards have their roots in other languages. Use the Greek

wards below to make an educated quess about the meaning of the wards fission and

fusion. 1 1 1
[Identify] Thiz list contains the vocabulary terms vou'l learn in this lesson, Az youread,

circle the definition af each term. (muclear reaction, nuslear fizsian, isotope, nuclzar

fuzion, radicactive decay] 1 1
[Summarize] What happens ta the mass of atoms during a nuclear reaction? 1 1
[Compare] Az you read, underline what happens during a nuclear reaction that does

not happen during a chemical reaction. 1 1
[Madel) Oraw an isatope of beryllium-3 that las two mare particles in the nucleus that

the beryllium-T isotope below. Label the pratons and neutrans in vour model. 1 1
(ldentify] A= vou read this page and the nest, underline the praducts of 2ach type of

radioactive decay. 1 1
(ldentify] ‘what are twa effects of too much erposure to radiation”? 1 1
[Applyl Which tupes of nuclear radiation can pass through a T-shirt? 1

[Applyl Research a way that radioactive decay is used. Create a brochure that explains

the application, identifies the isotope that decays, and describes the type of decay. 1 1 1 1
(Infer) Why iz it impartant that radicactive tracers decay quickly? 1 1

[Rezearchllnuestigate anather medical technalogy that uses nuclear radiation ta

detect or reat cancer. 1 1 1
[DQistinguizh] ¥-rayimages are made by passing #-rays through the body to develop film

that is sensitive to s-rays. The x-rays are produced by a machine. Inwhat way are x-ray

images different fram the images taken using radisactive tracersy 1 1
[Describe] what happensz to the uranium nucleus shown above when itiz hitby a

neutron? 1 1
[Exiolain] ‘Where does the enerawthat is releazed by a fizsion reaction come from? 1 1

[Graph] Make abar graph of the number of neutrons released by the reactions at each
aof the three stages of the chain reaction below. Add abar to show the predicted
rumber of neutrons at the faurth stage if twa neutrons from each fission reaction hit

anather nucleus. 1 1
(Identify) A= vou read, underline what control rads do. 1 1
[Analyze] Fillin the blankz to show how nuclear energy changes into electrical energy

inside a nuclear power plant. 1 1
[Oebate] In small tzams, debate whether nuzlear fission should be used ta pravide

energy. 1 1
(ldertify] \What are the praducts of nuclear fusion? 1 1
[Summarize] Use the table ta record the number of 2ach tupe of particle prezent befare

and after the fusion reaction of four hydgrogen nuclei, 1 1
[ldentify] &= vou read, underline the reason scientists are truing to praduce fusion

reactions on Earth. 1 1
lzatapes of an elemant have different numbers of protons! neutrons. 1 1

The type of radiation with the most penetrating pow er is alpha particles! beta particles!

gamma rays. 1 1

The energy released during fission comes from mass! chemical energy. 1 1

The nzutranz! smaller nucle released during fission can cause additional fission

reactions. 1 1
Muclear fuzion is the saurce of energyin nuclear power plants! the sun. 1 1
[Analyze] Inwhat w ays can a nucleus change during a nuclear reaction? 1 1
Oraw a line to connect the fallowing terms to their definitions, Nuclear reaction 1 1

Oraw aline to connect the following terms ta their definitions. Radioactive decay 1 1

Draw aline to connect the following terms to their definitions. Nuclear Fission 1 1

Oraw a line ta connect the follawing terms ta their definitions. Muclear Fusion 1 1
[Explain) Haw is & nuclear reaction different fram a chemizal reaction’” 1 1
[Describe] What types of atoms release nuclear radiation? 1 1
[Explain) How are nuclear chain reactions controlled in nuclear power plants? 1 1
[Analyze] 'why are the products of nuclear fusion slightly less massive than the

reactants? 1 1
[Cantrast] Give twa reasons why fusion could be a better energy saurce than fission. 1 1
[Conclude] One nucleus containzs 31 protans and 40 neutrons. Anather nucleus

cantains 31 pratons and 4 neutrans. What can you conclude about the identity of 1 1
(Infer] ‘why can the effects of radioactive decay on the bady be useful and harmful? 1 1
[Analyze] What decay process is shown? Explain 1 1 1

1w 2" s A 3 BF oz 3 4

Tatal number of questions = 41
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Cognitive Process Dimension | Knowledge Dimension

Unit Page Question
No. .Lesson No  Learning Outcome No. Number Question Rem Und App Ana Eva Crea Fact Conc Proc Meta
To summarize the characteristics of
5 1.5olutions a solutions 266 1 1 1
267 Us11.  [Explain) What happens when you combine a powdered drink mix with water? 1 1
267 U512, |Describe) Write a caption describing the mixture being made in the jar 1 1 1

|Apply) Many Scientific words, such as solution, also have everyday meanings. Use context
267 US13.  clues to write your own definition for each meaning of solution. 1 1 1
|Apply) As you learn the definition of each vocabulary term in this lesson, create your own
definition or sketch to help you remember the meaning of the term. {Sclution, concentration,
267 Us.14.  solute solubility, solvent) 1 1
268 U5.15.  (ldentify) As you read, underling some comman characteristics of solutions. 1 1 1
(Compare) On the note cards below, write down three characteristics of each example of 2

268 US16.  mixture 1 1
|Categarize) Fill in spaces A, B, C, and D in the table with the appropriate state- liquid, solid,

268 US17.  orgss. 1 1

270 Us38  |Compare) What is the difference between a dilute solution and a concentrated solution? 1 1

|Research) Identify some commen household items that are solutions. Try to categorize each

270 U518, sz dilute or concentrated solution. Create a poster illustrating the items you find. 1 1 1 1
(Predict) Draw a picture to illustrate what might happen when more solute is added to a

271 U5.1.10. saturated solution. 1 1
|Graph) Plot a line graph using the data at the right to show the relationship between the

272 Us1.11.  solubility of Oxygen in water and pressure at 10 degree celsius. 1 1
272 U51.12  |Describe) Explain the relationship between pressure and solubility. 1 1
|Identify) As you read, underline factors that affect how fast a solid solute dissolves ina

273 Us113.  liquid solvent. 1 1

273 Us114. |Describe) Write a caption describing each method of dissolving sugar in water. 1 1

274 U5.1.15. Asolute dissolves in a(n) . 1 1

274 US.1.16.  Asolution in which no more solute can dissolve is . 1 1

274 US117 At higher temperatures, the solubility of a solid, 1 1

(Synthesize) Suppose you want to serve fruit juice mixed with carbonated water at & picnic.
Describe what you could do to be sure the drinks keep their fizz for as long as possible.

274 US1.18. Explain why your method would wark. 1 1 1

275 USR11. Draw alineto connect the following terms to their definitions. Solvent 1 1 1

275 USR1.2. Draw alineto connect the following terms to their definitions. Solute 1 1] 1

275 USR13. Draw alineto connect the following terms to their definitions. Concentration 1 1 1

275 USR1.4. Draw alineto connect the following terms to their definitions. Solubility 1 1 1

275 USR5, (ldentify) In a solution of water and salt, which substance is the solute? 1 1

275 USR16. (Describe) How does pressure affect the solubility of gases? 1 1
{Explain) How could you dissolve more solid solute in a saturated solution in a liquid

275 USR17. solvent? Explain. 1 1

275 USR18. (Predict) Which would dissolve sugar faster: hot tea or iced tea? Explain your answer. 1 1
(Analyze) How does an increase in temperature affect the solubility of each compound in

275 USR18. 100gH20? 1 1
{Infer) How can you influence the rate at which the solutes dissolve in 100 g H20 at either

275 USR1.10 temperature? 1 1
(Predict) Suppose the temperature was lowered at 18 degree celsius. How do you think this

275 USR1.11. would affect the solubility of each solute? 1 1

10712 3 21 1710 3 2 4
Total number of questions = 29
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Urit
Mo LessanlMa Learning Outzome

Tohave anunderstanding of the physical and chemeial
2. heids, Bases, propetties of acids, bases, and salks andhow these chemicals
5 and Salts. are sommanly used.

Page Guestion
Mo, Number

276

217 U521
217 UR.22

217 U525

217 Us.24
218 US.25.
273 U526
213 UseT.
213528

280 US.23.
280 U5.2.10.
280 Us.2.11

281 05.2.12
251 UR.213

281 Us.2.14.
262 US.218.

283 US.2 16

283 US.217
284 15.2.18.

284 105213

285 Usz:a0

285 Usz21
286 U522z
286 US223
287 5224

287 Uszas
286 US2:26
286 USZET
266 U228
266 U223
288 US230
286 U231

286 Us232
233 USR21
233 USRzz
283 USR23
283 USRZ24.
283 USRZ5
283 USR2E
283 USR27.
233 USRz28
233 USRz3

283 SRz 0

283 SRz
283 USR212

Cognitive Frocess Dimension | Knowledge Dimension \

Cluestion Fem Und #pp Ana Eva Crea Fact Conc Proo Meta
1 1

[ldertity] Unzcramble the letters belaw tafind five commanitems containing acids,

bases, ar salts. Wite yaur wards on the blank lines. 1 1

[Describe] Descibe the taste of vinegar. Do youthink vinegar is acidic or a basic? 1 1 1

[4pply) Many Scientific words, such as solution, also have everyday meanings. Use

contest clues to wite your own definition for each meaning of the word neutral. 1 1

(ldentify] A5 wou read, place a question mark newt to any words that wou don't
understand. Wwhen youfinish reading the lessan, go back and review the text that you
marked. If the infarmation is still eanfusing, consults a classmate or your teacher. [acid,

base, neutralization reaction, sal) 1 1 1
(ldentify] What are twa comman substances that contain 2n acid? 1 1
(ldentify] what ians form when HC dissalves inwater? 1 1 1
(ldentify] what ions form when sodium hudroxide dissalves in water. 1 1 1
[Labell On each af the labeled cards, write the chemical formula of each ion. 1 1
[Classify] As youread, underline the factor that determines the strength of an acid or
baze. 1 1
[Explain] Describe what happens when aweak acid dissolves in water. 1 1
[Cantrast] How does a strang base behave differently from a weak base? 1 1
[Infer] Do you think the acid secreted from the nudibranchis as strong a protection as
the hard auter shell that zome ather slugs have? Explain. 1 1
[Research] Investigate anather animal that produces acidto protect itself. 1 1 1
[Compase] Choose one of the species shawn on this page Write 2 short deseription of 2
passible encounter with a predatar. Explain haw this creature used acids or basesta
defend itzelf. 1 1 1
[Classify] Label each image as sither a physical property or a chemical property of an
acid. 1 1
[Explain] What type of indicators can you use to determine the presence of an acid or
base in solution’? 1 1
(ldentify] List the physical and chemical properties of acids and bases on the index
cards belaw. 1 1
(ldentify] &5 wou read, underline the products that form in 2 neutralization reaction. 1 1
[Oiescribe) The photo at the right shows an antacid table dissoling inwater. Describe
what iz taking place. 'What ions da you think are farming? 1 1 1
[Explain) What determines the identity of the salkthat forms in a neutralization reaction’? 1 1
[Research] Matural chalk is nolonger used to make blackboard and sidew alk chalk.
Find out what natural chalkis, where itis found and haw it farms. Explain why natural
chalkis no longer used for drawing on sidew alks. 1 1 1
[Classify] Onthese two pages, you canread about some commen acids, bases , and
salts and their uses. ldentify each as an acid, a base, or a salt. 1 1 1
[Infer] Hydrochloric acid is found in swimming pools and in your stomach. How doesit
function in each situation? 1 1
[Identify] What properties of 2 substance can you examine ta determine whetheritis an
acid or abase? 1 1
[Predict] What do you think would happen if you spread regular table zalt (sodium
chlaride] on anicy sidew alk? 1 1
‘when an acid breaks apartin water, aln]__ionis farmed. 1 1
Bases form___ionsin water, 1 1
Strong acids and bases conduct an electric curent because 1 1
Bids turn blue litmus paper . 1 1
In & nevtralization reaction, and a salt are formed. 1 1

is used to prevent ice from forming onraads. 1 1

[Evaluate] Explain the following statement: & concentrated acid is not necessarily a
strong acid. 1 1

Draw aline to connect the following terms ta their definitions. Acid 1 1

Draw aline to connect the following terms ta their definitions. Base 1 1

Draw aline to connect the following terms ta their definitions. Salt 1 1

Draw aline to connect the following terms ta their definitions. Meutralization Reaction 1 1
[ldentify] Which of the fallowing iz 2 chemical property of 2 base? 1 1
[Identify] 'What particle increases in number when a base iz dissalved inwater? 1 1
[Classify] \which of the follawing is classified as azalt ammenia ar sodium chloride? 1 1
[Classify] Are many comman foads we eat mare lkely to be acidic of basic? 1 1
[Contrast] Describe the difference between strang acid and a weak acid. 1 1
[Analyze] A salt is formed when nittic acid (HNO3) combines with zodium hydrovide

[MACH). ‘whations are present in the salt that forms? 1 1
[Infer) Fickles are preserved by soaking cucumbers in a vinegar salution. ‘what are

some praperties of these pickles? 1 1
[Infer] How might the vinegar solution help keep pickles fram far a lang period of time? 1 1

"W 2 3 4 1 13" 27 1 &

Tatal number of questions = dd
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Cognitive Process Dimension |[Knowledge Dimension

Unit Page Question
No. Lesson No Learning Cutcome No. MNumber Question Rem Und App |Ana Eva Crea Fact Conc |Proc Meta
3. To describe the pH scale and how it
Measuring |is used to classify a solution as
5 pH either acidic, basic, or neutral 254 1 1
(ldentify) Unscramble the letters below to find five common items containing
205 US.3.1. acids, bases, or salts. Write your words on the blank lines. 1 1 1
(Describe) Explain why you think a scientist might test the water quality in a river
285/ U5.3.2. or stream. 1 1 1
(Apply) Use context clues to write your own definition for each meaning of the
295 US.3.3. words precise and estimate. 1 1
(Apply) As you learn the definition of the vocabulary term in this lesson, create
285 U5.3.4. your own defintition or sketch to help you remember the meaning of the term. (pH) 1 1 1
(ldentify) As you read, underline the pH values that indicate an acidic solution, a
296 US5.3.5. neutral solution, and a basic solution. 1 1
(Calculate) If the pH of a solution changes from pH B to pH 3, what is the change in
296 U5.3.6. H30+ concentration? 1 1
{ldentify) Write the name of each item in the appropriate column in the table to
297 U5.3.7. identify the solution as acidic, neutral, basic. 1 1
(Describe) Write a caption to explain each method of measuring pH. Then place a
298 U538 check next to the method you think is the most accurate 1 1 1
(Describe) Explain how hydrangeas may help gardeners decide what else to plant
299 U5.3.9. in their garden. 1 1
299 U5.3.10. [Research) How does the pH of soil affect plant growth? 1 1
(Discuss) Gardeners often measure the pH of soil. Discuss why gardeners want to
299 U5.3.11. know the pH of s0il. How might gardeners use this information? 1 1 1
(Predict) A decrease in the pH of the soil might affect the ecosystem shown,
300 U5.3.12 Choose two species other than the blue heron that could be affected and explain 1 1 1
301 U5.3.13. [Describe) How does acid rain form? 1 1 1
(Research) With a partner, research a specific area or environment that has been
301 U5.3.14. affected by acid rain. Present your research to the class. 1 1 1
302 U5.3.15.  [ldentify) As you read, underline ways in which pH affects our health. A o L1

(Infer] Use information from this lesson to fill in the missing pH level of the
302 U53.16. anacid in the diagram below. 1 1

(Explain) Antacid tablets help restore the stomach to normal pH levels. What

302 U5.3.17  property of the antacid allows for this? 1 1 1
(Analyze) Decide whether each condition would result in acidosis or alkalosis,
303 U5.3.18.  Place a check in the box to show your diagonsis. 1 1
304 U5.3.19.  The pH of a sclution depends on the concentration of ____ions. 1 1
304 U53.20  The pH of soil and streams can decrease because of rain. 1 1
304 U53.21.  Asolutionwitha pH lessthan7is__ 1 1
304 U53.22.  Asclutionwith a pH greaterthan7is 1 1
304 U5.3.23  Ablood pH of greater than 7.45 leads to the condition called 1 1

(Support) Use an example to support the following statement: living things may be

304 U53.24.  unable to survive if their environment is not kept within a suitable pH range. 1 1
305 U5.R3.1.  In your own words, define the following term. pH 1 1
305 U5.R3.2.  (Describe) What might cause stomach pH to become maore acidic than normal? 1 1
(Compare) How is the concentration of H30+ ions and OH- ions different in an acid
305 U5.R3.3.  solution and a basic selution? 1 1
(Decide) Myra wants to measure the pH of 2 sample of drinking water as accurately
305 US.R34.  as possible. What method should she use? 1 1 1

{Conclude) A student uses universal pH paper to find the pH of three solutions.
Solution A has a pH of 5, solution B has a pH of 11, and solution C has a pH of 7.

305 U5.R35.  Identify which solution is acidic, which solution is neutral, and which solution is 1 1 1 1
(Evaluate) Devon says that acid in your tomach will make you unhealthy. Do you

305 US.R3.6. agree or disagree? Explain. 1 1 1
(Analyze) When a volvano erupts, sulfur oxides are released into the atmosphere.

305 US.R3.7.  How does this volcanic eruption affect precipitation? 1 1
{Apply) If the volcanic eruption lowers the pH of the water in a nearby lake, how

305 U5S.R3.8.  mightthis lowered pH harm living things in the lake? 1 1

e 9 5 35 o0 w u 4 1

Total number of questions = 32
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Page Question
UnitMe.  Lesson No Learnining Outcome No.  No.

1. Life Over 1. Introduction To To describe the necessities of life and the
Time Living Things characteristics that all living things share. 4

SULLL

JULL2

JULL3
JULL4

6 ULLS.
6 ULL6.

6 ULLT.
8 ULLS.

3 ULLS.

5 ULL10.

9/ULL1L
10/ULLI2.

10 UL113.

11 UL1L14.
12 UL1.15.
12 UL1.16.
1201117
12 UL1.18.
12 UL119.
13 UIRL.1.
13/UIR1.2.
13/UIR1.3.
13 UIR1.4.
13/UIRL3.

13 UIRL.6.
13 UIRL7.

13/UIR1.8.
13/U1IR1.9.

13 UIRL.10.

Cognitive Process Dimension  Knowledge Dimension

Question Rem |Und |App Ana Eva Crea Fact Conc Proc Meta

| Compare) both of these pictures show living things. How are these living things
different?

(List)Many of the things that people need to stay alive are not found in space List

the things that the International Space Station must have to keep astrounauts

alive? 1
(Synthesize] Many English words have their roots in other languages. Use the

Greek words below to make an educated guess about the meaning of the word
homeostasis?

(Identify) This list contains the vocabulary terms you'll learn in this lesson As you

read, underline the definition of each term. 1

(Categorize] Identify each organism in the picture as unicellular or multicellular.
(Analyze) Why are these sunflowers all facing in the same direction?

(Infer) Fillin the response that a dog might have to each stimulus listed in the

table

(Identify) As you read underline the ways in which organisms reproduce. 1
(Identify) Use the check boxes to identify which offspring are identical to the

parent or parents and which offspring are not identical.

(Describe) List three activities that you have done today that require energy.

(Describe) How does a frog grow and develop? Write a caption for each picture to
describe each stage in a frog's life.
(Identify) As you read, underline the four necessities of life 1

(Describe) How do the young eaglesin the picture get each necessity of life?
(Describe) Look for these four organisms in the picture, How does each organism
get its food?

Sunlight is an example of [A) homeostasis / stimulus

Binary Fission is an example of asexual/ sexual reproduction

Plants are producers/consumers.

Decomposers return organisms/ nutrients to the environment.

(Hypothesize) How do some producers and consumers each rely on light from the
In your own terms, define the following term:homeostasis

In your own terms, define the following term: asexual reproduction.

In your own terms, define the following terms: cell

(Explain) What is the relationship between a stimulus and a response?
(Describe) What happens to DNA during sexual reproduction?

(Contrast) What are the differences between producers, consumers, and
decomposers?

(Describe) Use the pictures to answer the question below: what is happening to
the birds in the picture above?

(Explain) Use the pictures to answer the question below: How do nutrients and
energy allow the changes shown in the picture to happen

(Compare) How is a fish similar to an oak tree?

(Making Inferences) Could life as we know it exist on Earth if air contained only
oxygen? Explain

e e

|Total number of Questions = 23 |

= e e
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Unit
No.

1

Page Question

Leszon No Learnining Qutcome No. No.

Todescribe the role of genetic and environment

2. Theory of Evolution by factors in the theory of evolution by natural

Matural Szlection selection 14

150121
15/U1.2.2.

15 U123

15 Ul24.

16 U1.2.5.
17 UL.26.

13 U127

15 Ul28.

19 U1.28.
19/01.2.10.

20 U1.2.11
2101212

21U1.213
22/Ul.2.14
22/U1.2.15
23 Ul.216.

23Ul.217

2401218

24 Ul2.18
24 U1.2.20.

25 U1R2.1.
25 U1R2.2.

25 U1R2.3.

25 UlR2.4.
25 U1R2.5.

25 U1R2.6.

25 UlR27.
25 UlR2.8.

25 U1R2.8.

Cognitive Process Dimension | knowle

e Dimenzion

Question

|Fredict) Check T or F to show whether you think each statement is true or false

2. furcolor can help prevent an znimal from being eaten.

B. The amount of available food can affect an organism's survival.

C.four parents'characteristics are not passed toyou.

d. Aspecies can go extinct if its habitat iz destroyed.

(Infer) How do you think this bird and this flower are related? Explain your answer
[Synthasize) You can often define an unknawn ward by clues provided in the sentence.
Use the sentence below to make an educated guess about the meaning of the word
artificial: Example $entence: Many people prefer real sugarto artificial swestenars
made by humans.

|Apply) As you learn the definition of each vocabulary tarm inthis lesson, create your
own definition or sketch to help you remember the meaning of the term.

[Explore] Trace Darwin's route on the map, and choose one of the following stops on his
journey: Galapagos |zlands, Andes Mountains, Australiz, Do research tofind outwhat
plants and animals live there . Then write an entry in Darwin's log to describe what he
might have seen.

(Infer} How do you think the pointed beak of this woodpeckerfinch helps it toget food?
|List) Darwin studied artificial selection in the pigeons that he bred. List three other
domestic animals that have many different breeds. 1
(Identify) As you read, underline the names of other important thinkers whe influenced
Darwin'zideas. 1
|Apply) Explain why the size of your muscles is partly 2n acquired trait znd partly
dependent on DNA.

(Summarize} What can you conclude from the two red growth lines on this zraph?
(Infer} Afish may have hundreds of offzpring at 2 time, and anly 2 small number will
survive. Which characteristics of fish might allow them to survive?

(Summarize] How did |arge jaws and teeth become typical traits of jaguars?

Rem Und App Ana Eva Cres

[Explain) Inthe table below, explain how each part of natural selection works.
A overproduction

b. genetic variation

c. selection

d. adaptation

(ldentify) Underline examples of adaptations 1
Write a caption to describe how this butterfly's long mouth part helps it to survive
[summarize| How has ice cover near the North Pole changed in the last few decades?

(Infer) How do you think this environmental change will affect species that live inthe
surrounding area?

Darwin's theory of natural selection was influenced by his own observations and the

work of other scientists. Through natural/artificial selection, breeders choose the traits

that are passed on to the next generation. 1
The theory of evolution by natural selection states that organisms with advantageous

traits produce more offspring, Natural selection can act only on acquired traits/

inherited variation. 1

Many extinctions have occurred over the course of Earth's history. Becausze of

environmentzl change, dinosaurs eventuzlly became mutated) axtinct. 1

Use the term from the lesson to complete the sentences below: The four parts of natural

selaction are overproduction, selection, and adzaptation, 1
iz the process by which populatiens change overtime 1

The hollow bones of birds, which keep birds lightweight for flying, iz an example of

aln)___ 1

[Summarize) Describe Darwin's chservations on the Galapagos islands during his voyage
on the HM3 Bezgle

[Explain How does environmental change affect the survival of a species?
[Compare) Why are enly inherited traits, not acquired enes, invalved in the process of
natural selection?

[Describe) What is the relationship between mutation, natural selection, and
sdaptation?

[Apply) How is each of these lizards adapted to its envirenment?

(Infer) What might happen to a population of rabbits in a forest if a new predator moved
tothe forest?

Total number of questions =29

Fact Conc |Proc Meata
1
1
1 1
1 1
1
1 1
1 1
1
1
1
1 1
1
1 1
1
1
1 1
1
1
1
1
1
1
1
1
1
1
1
1
1 1
1
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Unit Page Cuestion

Mo, Lesson Mo Learning Outcome Mo,
Tao describe the evidence
that supports the theory of

3. Evidence of ewolution by natural
1 Evolution selection 28

23

23

23

23

30

)
|

)
32

32

33

35

35

33

36

36

36
36
3T
3T
3T
3T

a7

37

3T

37

3T

Mo,

.31

32

.33

U154

L1355

L1386
3T

.38
11.3.9.

L1370

L1371

L1312

.32

L1.3.14.

L1.3.15.

1.3.16.

L1317,

.33,

LNR3.1.

LNR3.2.

LNR3.3.

LRS54,

MRS5S,

LNR3.E.

LNR3.7F.

R3.8.

LNR3.3.

Cluestion

[Predict] Check T ar F to show whether you think each statement is true
or false.

A Fossils provide evidence of organisms that lived in the past

b. The wing of a bat has simlar bones ta thoze in 2 human arm.

C. OMA can tell us how clasely related tw o organisms are.

0. ‘whales are descended from land-dw elling mammals.

[Infer] This is a Petokey stone, which is made up of ting coral fossils.
wWhat can vouinfer if wou find a coral fossil on land?

[Sunthesize] Y'ou can often define an unknown word if youw understand
the parts of the word. Use the wards belwo to make an educated guess
about the meaning of the word fossil recard,

[Applyl &3 wou learn the definition of 2ach vocabulary term in this lesson.
create your own definition or sketoh to help wou remember the meaning
of the term

[Examine] what features of the arganisms are preserved in amber?

[ Identifu] As vau read, underline the steps that describe how a cast
fazsil farms

[Identify] Describe the environment in which this arganism lives.

[Infer] How is this arganism like bath a fish and a four-legged vertebrate,
such as an amphibian?

[List]'w'hat is & common ancestor?

[Relate] Do wou see any similarities betw 2en the bones of the bat and
catlimbs and the bones of the human arm? I so, use the colors of the
bat and cat bones ta caolor similar bones in the human arm.

[Infer] The number of aming acids in human cytechome o differs
between humans and the species at left. ‘Which two species doyou
infer are the least closely related vo humans?

[Iderify] Circle the pairs of nirogen bases G, T. C, Al that differ

betw een the hippopatamus and humpback whale OMA.

[Infer] How do you think these bones are involved in awhale's
movement’?

[Analyze] Examine the four skeletons. Indicate which species appears
to be best adapted bor swimming underw ater for along time. Which
characters allow the animal to behave thizs way?

Complete the summary and circle the correct ward. Fossile evidence
shiows that life on Earth has changed oventime. The remains of once-
living organisms are called fossilslancestars.

Evolutionary theary is also supported by structural, genetic, and
developmental svidence, Similaritiez! Differences ininternal structures
support evidence of common ancestry.

Scientists use evidence fram many fizlds of living organisms. The tiny
leg bores! large dorsal fins of modern whales are an example of unused
Structures.

[Summarize] How does the fozsil record pravide evidence of the diversity
of life ¥

‘which word means "the remains or imprints of once-living organisms
found in lavers of rock?

‘which word means "the history of life in the geclogic past as indicated
by the imprints or remains of living things 7"

[Identify] What are two types of evidence that suggest that evolution has
occured?

[Explain] How do fossils provide evidence that evalution has taken
place?

[Apply] What iz the significance of the Similar number and arrangement
of bonesin ahuman arm and a bat wing?

(Imagine] If you weare a scientist examining the OMA sequence of wa
unknown organisms that wou hypothesize share a common ancestor,
what evidence would wou expect to find?

[ldentifu] ‘w'hat do the data suggest about how related turtles are 1o
lhumans compared to tuna and chimpanzees?

[Infer] If there are no differences betw een the aming acid sequencesin
the cutochome ¢ protein of humans and chimpanzees, why aren’twe
the same species?

[Apply] Explain why the pattern of differences that exists from earlier v
later Fossils in the fossil record supports the idea that evolution has taken
place an Earth.

| Total number of questions = 27

Cognitive Process Dimension

Kriowledge Dimension

Fem Und fpp Ana Eva Crea Fact Conc Proc Meta

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1
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1
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1
1
1
1
1
1 1
1
1
1
1
1
1
1 1
1
1
1
1
1 1
1
1
1
1
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Cagritive Process Dimension Erowledge Dimension
Page
Unit Mo Lesson Mo Learning Outcome Mo, QuestionMo. Cuestion Fem Und #pp Ana Ewva Crea Fact Conc Proc Meta

To describe the evalution of
4. The History of life on  life on Earth over time, using
1. Life Ower Time Earth the geologic time scale 35 1 1
[Predict] Check T or F ta show whether you think each
statement is true or false.
£, a mass extinction ocours when a large number of
species go extinct during a relatively short amount of
time.
B. The largest division of the geclogic time scale is the
33 14 =ra. 1 1 1
[Oraw] Imagine you find a fossil of a fish. Which parts of
the fizh could you see inthe Fossil? Oraw what vou think

33 4.2 wou would see below. 1 1
[Apply)l Use Contest clues to write wour own definition for
38 145 the wards fazsil recard and extinction. 1 1

[Identify] &= wou read. place a question mark nest to any
words that you don't understand. When wou finish
reading the lesson, go back and review the text that you
marked If the infarmation is still confusing, consult 2

33 4.4 classmate or 2 teacher. 1 1

40 14,5 [Infer] ‘what does relative dating tell you about fos=il &7 1 1

40 1.4 6. [Saolve] What does absolute dating tell you about fossil 1 1 1
[Desciibe] what changes do you see in the limb

41 11.4.7. structure of the three animals above? 1 1
[Describe] How can the extinction of an arganism be

41 L.4.5. inferred from evidence in the fossil record? 1 1
[Identify] Underline ore reazon why it iz hard far scientists

472 4.3, to study the early histary of Earth . 1 1

42 111.4.10. [Identify] ‘when did the Paleozoic era begin and end? 1 1

43 101411 [Lizt] which three periods make up the Mezozoic era¥ 1 1
[Summarize) How are cyano bacteria related ta

dd g1z, increases in oxugen in the atmosphera? 1 1 1

[Compose] Select one of the arganisms that lived during
the Paleozoic era and find out more about it Make 2
45 U413 poster with the infarmation about the arganism. 1 1

[Describe] Bazed on this drawing, describe the
landscape that existed during the Carboniferaus period

45 U414, of the Paleozoic era. 1 1 1
[ldentify] &z you read, underline the names of animals
46 L1415, that lived inthe Mesozoic era. 1 1

the chain of events that, accarding to & main hupathesis,
resulted in a mass extinction at the end of the Mezozoic
46 L.4.16. era. 1 1 1 1
[Hupathesizel Haw might the mazs extinction that
ocourred at the end of the Mesozoic erarelate to the
47 L4 7. dominance of mammalsin the Cenozoic era? 1 1
To complete the summary circle the correct word, The
fozzil record provides evidence of ancient life. Absalute!
45 114,18, relative dating estimates the age of afossilin years, 1 1
eras, periods, and epochs. Epochs! Eras are
characterized by the tupe of arganism that dominated
48 L1.4.13. Earth at the time 1 1
the Paleczaic era, the Mesozoic era, and the Cenozoiz
era. Primates evolved during the mesozaic eral

4 LH.4.20. CENDZoic eTa. 1 1
[Sunthesize] Starting with precambriantime, briefly

48 L1.4.21, describe kow life on Earth has changed over Earth's long 1 1 1 1

43 L1R4.1. Matching the following terms to their definitions - fossil 1 1
Matching the following terms to their definitions-

43 L1R.4.2. geoglogic time zcale 1 1
Matching the following terms to their definitions- Fossil

43 LR.4.5. record 1 1

43 IR 4.4, Matching the following terms to their definitions- 1 1
[Lizt] \what four major divisions make up the histary of life

43 L1R.4.5. on Earth in the geologic time scale” 1 1
[Explain] 'w'hat is one distinguishing feature of each of

43 LR 4.6. the four major divisions listed in wour previous answer. 1 1

[Contrast] How do the atmospheric conditions near the
beginning of Precambrian time contrast with the
atmaspheric conditions that are present now ? 'Which
43 LR, 4.7, organism iz largely responsible for this change? 1 1 1
[Explain] The fossils shown are of 2 marine organism. In
which of the three rock layers would vou erpect to find
fazzils of an arganism that went extinct befare the marine
43 L1R.4.5. organism evalved? Explain your answer. 1 1 1 1
W a z z A 5 K" ki g

Total number of questions = 23
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Cagnitive Pracess Dimenzian Enawledge Dimenzian

Uit Mo, Lesson Mo Learning Outcome Page Mo, Buestion Mo, Gluestion Rem Und App Ana Eva Crea Fact Conc Proc Meta

To describe how people sort living things into
1 5. Clazzifizakion of Living Thingz  greups bazed on shared charackeriztics 52 1 1

[Predict] Check T or F ta show whether you think each statement is true or false.

&, The clazzifization system uzed today haz changed very littl zincs it waz inkreduced
E.Ta be chssified as an animal, an organism must have 2 backbone.

. Qrganizmz can be cluzzified accarding to whether they have nucliin their czllz

D, Scientists can study genetic material to classify or ganisms.

55 U15A. E. Organizms that have many physical similaritics are alwaps related. 1 1 1
[walyze] The Flowering plint shown above is called n Indian pipe. It could be mistaken For a fungus.
53 M52 “wirite down how the plant iz similar to and different from other plants you know. 1 1 1
[%ard Parts) Mang English words have their roots in other languages. Uzt the latin suffix below bo make
55 U155, an educated quess about the meaning of the word Plantae 1 1 1
[Apply) Az you learn the definition of cach vocabulary berm in thiz lezson, write wour own definition or
53 LS54, make 2 sketch to help you remember the meaning of each term 1 1 1
[walyzs] The phetes show bwa arganisms, In the table, plucs 3 sheck mark in the bes te Feach
54 LS. characteristic that the organisms have. 1 1
[Summariae] What characteristics do yellow pansy butterflies have in common with American goldfinches?
4 IEE Haw do they differ? 1 1
55 LHET. [Lizt) How does DMA lead scientizts to betker classify arganisms? 1 1
56 INEE [&pply) In the Scientific names above, circl: the genuz name and underling the specific name, 1 1
57 LHSA. {Identify] As wou read, underline the levels of classification? 1 1
5T M50 [Apply) what iz true about the number of erganisms as they are clagsified clozer to the species level? 1 1
55 LML {Identify] As wou read, underline the first mention of the three domains of life. 1 1
5 IR, (1dzntify] Fill in the Blunks with the mizzing labalz, 1 1
53 LNEA5. [Compare] w'hat are the diff erences between Backeria and Eukarya? 1 1
B0 L1514, [Campare] How are protizts different from plants ¥ 1 1
61 LNE15. [Identify] As wou read, underline the characteristics of the kingdom Animalia 1 1
E1 LNEIE, [Clazzify] Pluze 3 check mark in the bax For the characteriztic that cach kingdam dizplays 1 1
62 NS [Predict] How might the clussification of protists change in the Future? 1 11
£2 LNEIE. [Apply) Hew can you uze the branching diagram to tell which plants produce seeds? 1 1
L Y w o 3 3 LR S S S T . o [
£5 LM5.19, [Exphain] In which domain would the sea spider be classified? [Explain your answer 1 1
£3 L1520, [Presearch) Investigate how scientizts uze DRA to help clazssify organisms such 2z the sen spider. 1 1 1
[Diebate] Find mere information on Euglena and sea spiders. Hold 3 class debate on how scientists
63 L1521 should clazzify the arganisms 1 1 1
64 L1522 [#pply) Use the dichotomous key below to identify the animals chown in the photographs 1 1
[apply) Some dichotomons keys are set up 35 dingrams instead of tables. Work through the key below to
65 U523 identify the unknown plant 1 1
[Summariz<) *With 3 partner, chaoss six plants of animalz in 1 lecal scosyatem, Then duzign a
dichotomeus kew that can be used b identify the organism when you have finizhed, trade keys with yeur
B5 L1524, <lazsmates and werk through their keys with pour partner 1 11 1
B6 L1525 True or false. Scientizk compare skeletal structure to clagsify organizms 1 1 1
66 L1526, True or false. Scientizts study DNA to classify erganisms. 1 1 1
66 L52T Truz or falze, & Fcientific name congizts of domain and kingdom 1 1 1
£6 LN5.28, True or falze. There are more organizms in @ genuz than there are in 3 phylum 1 1 1
£6 LN5.23, True or falze. Eranching disgrams are used to identify unknown arganisms. 1 1 1
B6 L1550, True or false. Domainz are divided into kingdoms. 1 1 1
86 L1531, [Fummarize) How has the classification of living things changed over time? 1 1 1 1
&7 LIRS, A containg paired statements that can be used to identify organizms 1 1
&7 UIRE.2, The kingdom of cukarystes sre . Fungi, plantze, and Animalia 1 1
&7 U1RE3. Diomaing and are made up of prokaryetes, 1 1
&7 LIRS, [Lizt) Mame the cight levels of classification fram me st general ko most specific. 1 1
&7 UIRSE. (Expluin] Dezcribe how scientists chooose the kingdom in which 3 cukaryote belongs 1 1
&7 LIRSS, {Identify] What two types of evidence are used to classify organisms? 1 1
[Compare) Dichotomous keps and branching diasgrams organize differcnt types of information about
&7 LIR5.T. clagsification. How are these tools used differently? 1 1
&7 LHREE. (Identify] \which kraits do baboons have? 1 1
&7 LMR5.3. [Analyze) Which animal shares the most traits with humans? 1 1
&7 LMR.5.10. [Fynthesize) Do both lemurs and humans have the trait listed at point D7 Explain 1 1

[Clazsify) A scientist finds an organizm that can not move. It has many cells, produces spores and gets
67 LIRS, food from itz environment. In which kingdom doss it belong® Explain 1 1
wFw e 3 2 5 wF 21 @ g

Tekal numbuer af anestions = 42
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Uritha Lessana

Learming Cutzame

Todescribe the

1. dvchaea, Bacteria, characteristioss of archaea

2 andiruses

bacteria, and vinizes.

1. dvchaea, Bacteria, Tassplainhow they

and Yiruses

repraducs or replicate

PageMa. CQuestionMz. Guestion

EEILARS
RENA S

730213
13214
B0 U215
B0 Uz16
1A
11218
B2 U213
B3 L2

EUANIA
B4 L2112

B 211
B 21
b6 U218
BT LZ1E
b7 Lzt
7 L2118
BB U211
B3 L2120
B3 L2

oLz

M1

oz

[Predict) Chack T arF to shaw whether yauthink each statementis true or false.

. Some bacteria are helpful,

B Wiises areliving things.

C. & single bacterium oan praduce many offspring at one time.

[Prediat) Using the phota an the right and whiat yau knaw of bacteria. How da you think bacteria and archaea are simiar?

[pplyl Many Seientific wards, such as host, alsa have everyday meaning, Use cantest chues ta wiite your awn defirition for 2ach
meaning af the ward host,

[ldensty] This list containg the vacabulary terms youllleam inthis lesson, &z youread circle the defintion of each term

IIderitify) s you read, underline the characteristics of prokayates.

Onthe lines below, describe the characteristics f prakamatic cellz and eukaryatic cell.

(Ideniify) s you read, underline unusual places where archasa canlive,

[Explain) Whiat evidence suggests that archaea are mare closely related ta sukaryotes than bacteria are?

[Muistrate] Craw an example of each of the thiee hacteria shapes described abave.

[Pislate] what iz the advantage for bacteria that farm endaspores?

[Predict) This pandiz fullof decayingleaves and woad s well a5 fuing aquatic plants and animals. Inwhat parts of the pand do you think
Biacteriamight lve?

(Ideniify) fiz you read, underline the steps that oot when bacterium reproduces wsing binary fissian,

£ biacterium undergaes binary fissian. After thirty minutes, both new cels are readyto divide again. this generation diides, and 50
does the fallowing generation, how many total bacteria willthere beY oumay wantto draw 2 diagramto check yau answer,
Diagram) Fillin the mizsinglabels in this flaw chart to complete the description of conjugation,

ldensty] List three reasons vinses are nat living things,

Clesicribe] How didthe 1916 - 1313 fu difer fram other strains of the flu?

[Research)In 2003, HIN1Flu caused many cases of the lue araund the warld. Research how HINTfh differs from the 1318 1313 flu.
[Predict) How wauld a flu pandemic be diferent today than in 13157 In what ways it be easier ar harder to fight a new flu vins ngw?
[Explain) Why ca't plants catch a cold?

(Iderify) Fillir the blank 3hels with the tarms virus, host cel, and new vinises 2z yau study the image to understand btz cucle.
[Apply] Witk 2 clazsmate, disouss why some scientists say that viruzes replicate instead of reproduce.

To camplete the summary circle the comect word. Archas are prokaryates with variable cellwall mads up of uriqus molecules.
firchiaea are mare less similar o eukaryates than bacteria are.

Biacteria are prokaryotes that can have a raund, rad, spital shape. Binary fizsian iz asenualreproduation, because the affspring are
capies off different fram the ariginal cell

Vingses a nading paticles mad of apraten caat and genieic materil, Yiuses arenat alie becase ey donatrelease ncigyt
have O or A,

Al ismadecf genelicmateialand apioleincosl
iz when ame celeproduces by duidingin haf 1o became o cels
Rz needs torepioduce.

(Carmpare] Haw do prakarvotes andekaryates difer?

(Descrbel What arethe characteristcs of achaga?

(el nthelyic cyck, the st cel a destroys e i, b, becemesthe i, . i destroved, & undeigoes cel dision

(Evplain) How dthe ol alls of archze and bictera difer?

(Evplain] sz e praceslhstrated i the dizgvam abave, How manyndividuals vouldesit fthe pracess contirued or anemove
genelation’

(o] Lk same archse, mostbactera e thei envicmment reaches exremely ighttemperatne, How can peaple lhamfu
bacterathatmight fveinsame human foods?

Totalrumber of questions = 33

Cagritive Process Dimengion  Knawledge Dimensian
Rem Und &pp Ana Eva Crea Fact Conc Proc Meta

1 1
1 1
1 1 1
1 T
1 1
i 1
i 1
1 1
i 1
1 1
i 11
i T
1 T
1 1
1 1
T 11
i 1
1 1
i 11
1 i
1 1
i 1
i 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 111
1 1
1 1
1 1
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L]
UnitNa.  Lesson Mo Learning Dutcome

To dezcribe the characteristicss of pratists
2 2 Protistz and Fungi  and fungi

2. Protistz and Fungi | To euplain how they repraduce or replicate

Page Mo, | Question Mo

32

32

93

33

93
93
34

35
35

36
36
a7
95
33

33

100
1™
)l

02

03

04

04

04

04

04
05
05
05
05

05
05
05
05
05

05

05

2.2
Uz.z22

Uz2.3.
Uz.z.d.
Uz.z25.

Uz.2.6.
Uzz7.

Uz.z2.8.
Uzz3.
Uz.2.10.
Uzz1
Uz.z21z.

Uz.213.

Uz.2.14.
Uz.215.
Lz.2.16.
L2217,

22,18,

12.2.13.
12.2.20.
z.221

12.2.22.

112.2.23.
LZR2.1.

ZRe.2,
LZR2.3.
LZRz.4.

LIZR2.5.
LIZRZ.6.
2ZRe.T.
LZR2.5.
UZRz.3.

LZRz.10.

LZRz 11,

Cuestion

[Predict] Check T or F to show whether vouthink each statement is true or
falze.

4. Mushrooms belang ta the kingdom plantas

B. Algae use sunlight to make food through photosynthesis

C. Spores are important in fising atmospheric nitrogen

[Describe) The phota below shows a protist you might be familiar with -
seaweed. Write a caption for the photo that describes this protist
[Synthesize] Many English wards have their roots in other languages. Use
the Greek waords below 1o make an educated guess about the meaning of
the wards spores and huphae.

(Identify] This list contains the wvocabulary terms you'lllearn in this lesson.
Az you read circle the definition of each term

[Compare] The two organisms shown below look very different. 'Why do
scientists classify bath as pratists.

[Oraw] Each protist shown below is missing the structures it uses for
movement. Oraw the missing parts for each individual.

(Idertifyl How zan structures for movement help pratists to survive?
(Idertify] Onthis page and the next, underline the benefits of azenual
reproduction and the benefits of sexual repraduction.

[Compare] Both pratists and bacteria can reproduce asexually using
binary fission. Fesearch ta find out how pratist fission differs from bacterial
[Oraw ] Use the terms diplaid, haplaid, and adult ta fill inthe blanks
describing how ULWYA repraduces with alternating generations of diplaid
[Identifyl On this page. and the next, underline how each kind of pratist
getsits food.

(Infer] Because plant-like pratists make their own food fram sunlight, in
what kind of environment would they not be able ta survive? \why?
[Summarize] Far each kind of protist on the chart below, list three
characteristics.

[Applyl Fungi come in all shapes and sizes. Oraw an organism thatis a
mushroom with allthe parts shown in the image at left but that is shaped
acconding to yourimagination. Label each part of the mushroom.
[Identify] Describe the role of spores in both azexual and sexual fungus
repreduction

\
(Irfer] twhyis it impartant for spares to spread easily ta ather locations?
(Identify] On this page and the next, underline the characteristics that
define ach kind of fungus.
(Irfer] Suppase that the number of kinds of lichens at a city park is
decreasing each vear, 'What might explain this disappearance?
To complete this summary, fillin the blank with the correct word or phrase.
Protists are eukaryotes that don'tfitin other classifications groups. &

is 2 haploid repraductive cell used in sewual reproduction.
Pratists zan be grouped as fungus-like, plant-like, and animal-like
protists. -like protists can produce their own Food from the sun's
Fungi absorb nutrients and have chitinous cell walls, Fungiare
because they have a nucleus and other membrane-bound arganelles.
Furgican partner with ather arganisms. can indic ate levels of zir
pollution.
[Desaribe] This lesson groups pratists infarmally by the way they get foad.
Thirk of anather w ay to categorize the different kinds of pratists and
deseribe your sustem below.
Draw aline to connect the following terms ta their definitions. Fungi
Draw aline to connect the following terms ta their definitions. Pratists
Draw aline to connect the following terms v their definitions. Spore
Draw aline to connect the following terms ta their definitions. Gamete

[Compare] Why are pratists discussed in groups such as animal-like, plant-

like, and fungus-like pratizts

[List] ‘hrite the three major types of fungi and an example of each.
(Identify] what are twa w ays that pratists can reproduce azexually?
[Deseribe] What are two ways inwhich fungireproduce?

[Hupathesize] Do you think this protist can make its own food? Explain
[Sunthesize] In humans, infections by fungi and pratists are usually maore
difficult ta treat than bacterialinfectionz. Suggest an explanation that iz
based on cell structure.

[Applyl Suppose that when crops developed a fungal infection, a farmer
decided ta spray the sail with a fungicide. Just after sprawing. the plants
looked healthier, but zoon they show ed signz of mineral deficiency. What
might explain this respanse.

Tatal number of questions = 34

Cognitive Process Dimension Krnowledge Dimension
Fem Und App Ana Eva Crea Fact Conc Proc Meta

1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
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Unit No.

2

2

Question
Lesson No Learning Outcome Page No. Source
3.Introduction To  To list the characteristics that all
Plants plants share 106
3. Intreduction Te  Te explain how plants are classified
Plants inte major plant divisions 106

107 U231

107/U23.2

107/U233
107 U234

108/U235
108 U236,
109/U237.
110 U238
111 U238
111 U23.10.
112 U2311

112 U23.12.

113 U23.13.
114 U23.14.
114 U23.15.

115 U23.16
116 U23.17

117 U23.18
117 U2.3.18.
117 U23.20.
118 U2.3.21
118 U2.3.22.
118 U2.3.23.
118 U2.3.24.
118 U2.3.25.

119 UZR3.L
119 UZR3.2.
119 UZR3.1
119 UZR34.
119 U2R3.5.

119 UZR3.6.
119 UZR3.T.

119 U2R38.
119 U2R39.

119 U2R3.10.

Question

(Predict) Check T or F to show whether you think each statement is true or false.
AAll plants have a special transport system that delivers water and nutrients

B. The majority of plants have roots, stems, and leaves.

C. Conifer trees, such as pine trees, produce flowers.

d. Plants are multicelluar eukaryotes.

(Categorize) Write a caption for this magnified cross section of a buttercup plant
stem

(Synthesize) You can ofen define an unknown word if you know the meaning of
its word parts. Use the word parts and sentences below to make an educated
guess about the meaning of the words gymnosperm and angiosperm

{Identify) As you learn the definition of each vecabulary term in this lesson,
create your own definition or sketch to help you remember the meaning of the
(Apply) Imagine a plant is running for president of the garden club. Write a
campaign speech stating its unique characteristics

(Identify) Name the function of chlorophyll in plants.

(Identify) In which part of the cell is chlerophyll found?

(Explain) Why are nenvascular plants so small?

(List) As you read, underline the importance of 2 plant's vascular system

( Compare) In the table below, compare the functions of the three parts of the
(Identify) As you read, underline the structure in nonvascular plants that is like a
(Inquiry) Study the photo of the moss. What evidence suggests that mosses
produce their own food?

(Compare) In the graphic organizer below, compare seedless nonvascular plants
to seedless vascular plants. How are they similar and different?

(Identify) As you read, underline the characteristics of gymnosperms.

(Identify) Which type of gymnosperm does not reproeduce with cones?

{Label) Fill in the structure of each of the flower parts described below.
(Compare) Compare vascular and nonvascular plants., seedless and see vascular
plants, and nonflowering and flowering plants

(Summarize) How are the compounds derived from the foxglove plant and the
white willow tree used in medicine?

{Research) Find out how another plant is used in modern medicine

(Propose) How can we protect medicinal plants in rainforests?

Write two facts about non vascular plants.Summary points

Write two facts about seedless vascular plants. Summary points

Write two facts about gymnosperm.Summary points.

Write two facts about angiosperm. Summary peints.

{Infer) What characteristics of flowering plants have helped them to be

Fill inthe blank with the term that best completes the following sentences. A(n)
__isaplantorgan that consists of an embryo, tissues, and a protective coating.
Most plants are called __ because they can make their own food using
photosynthesis

Vascular plants that have seeds surrounded by fruit are called

(Identify] What characteristics do all plants share?

(Summarize) What is the importance of having a vascular system?

(Identify] List the function of each of the following parts of the flower: stamen,
pistil, ovary, and sepal.

{Identify) Which letter corresponds to the structure that absorbs water and
{Label) Which letter corresponds to the part of the plant that is primarily used for
photosynthesis?

(Infer) Is this an example of a vascular plant? How do you know?

(Conclude) A scientist discovers a new plant that has vascular tissue and
produce seeds. It has brightly colored, scented flowers. What type of plant did
the scientist discover? How might this plant be pollinated, and what would lead
you to draw that conclusion?

Total number of questions = 35

Cognitive Process Dimension

Rem Und App Anz Eva Crea

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Lesson
Unit No. No Learning Qutcome

To describe the processes
through which plants obtain
4. Plant  energy, reproduce, and respond
2 Processes to their environments.

Page Questio
Ne. nSource

120

121 U241
121 U242

121U243.

121 U244
122 U245,
123 U246,
124 U247
125 U248,
126 U248,
127 U24.10.
127 U24.11
128 U24.12.
125 U24.13
125 U24.14
125 U24.15

130 U24.16.

130 L2417,
131 U248
131u2418

13 U240,
13202421
U4
1320242
13202424
13202425
132 U24.26.

133 U2R4L
133 UZRdL
133 UZRd3.
133 UZRd4.
133 UZR45.
133 UZRdh.
133 UZR4T.
133 UZR48.
133 U2R48.
133 U2RA.10.

133 U2R41L

Question

(Identify) Read over the following vocabulary terms. In the spaces provided, place a + if you know the term
well, a - if you have heard the term but are not sure what it means, and a7 If you are unfamiliar with the
term. Then write a sentence that includes one of the words you are most familiar with. Cellular
respiration/transpiration/tropism/pollination

{Describe) Finish the caption for this photo. The vine responds to the wire by__

(Synthesize) You can ofen define an unknown word if you know the meaning of its word parts. Use the word
parts and sentences below to make an educated guess about the meaning of the word photosynthesis
(Identify) As you learn the definition of each vocabulary term in this lesson, create your own definition or
sketch to help you remember the meaning of the term. (cellular respiration, stimulus, pollination,
transpiration, tropism, stamen, pistil, dormant)

(Describe) Fill in the captions to describe how plants obtain energy from sunlight.

(Relate) How is cellular respiration the reverse of photosynthesis

(Contrast) Use the diagram to explain how spores differ from seeds.

(Diagram) Fill inthe Venn diagram to compare and contrast the way seedless and seed plants reproduce.
(Identify) Circle the two labels of gametophyte structures in the illustration.

(Label) Under each example of asexual reproduction, write the type of structure used for this purpose.
[Apply) Write a play that compares and contrasts the results of sexual and asexual reproduction in plants .
(Infer) Why are plant stomata usually open during the day?

{Identify) As you read, underline the effect of phototropism.

(Label) Draw an X next to the side of the stems with shorter cells

[Hypothesize) Write a hypothesis related to gravitropism that an astronaut could test in space.
[Summarize] Use the filled in boxes as clues to help you complete the table with information from the
lesson. Some terms will appear more than once,

{Design] Tulip bulbs are planted in the fall because they must go dormant in order to bloom the next spring.
They require temperatures below 7= C (45 F). Design an experiment to find out how long tulip bulbs must
remain in the cold dormant state before blooming.

{Relate] All of th plants shown here are seed plants. Which phase of the life cycle do you see?
{Research) Learn the growing season of five fruits or vegetables that are grawn in you state.

{Apply) Plan a menu for a meal that uses three of the fruits and vegetables that you leared about that
become ripe in the same season.

Phatosynthesis takes place in chloroplasts/ mitochondria, which contain chlorophyl!

Phatosynthesis/ Cellular respiration releases the enzrzy stored in food and produces carbon dioxide znd
Flowering plants produce seeds/ spares and fruit following fertilization.

Some plants use plantlets, tubers, or runners to reproduce sexually/ asexuzlly

Growth, wilting, and dormancy are examples of plant responses/stimuli.

{Explain) What are two ways in which photosynthesis is importance?

Fill in the blank with the term that best completes the following sentences. _ is the transfer of pollen from
the male reproductive structures to the female structures of seed plants.

The pracess by which plants release water vapor into the air through stomata is called

A__isthe female reproductive structure of flowers,

Seeds are when conditiens are unfavorable for growth,

(Identify) Explain what a plant produces in each of the two parts of its life cycle.

{List) Provide three examples of asexual plant structures.

(Predict) In which parts of a plant would you expect phatotropism to occur? Explain

(Explzin] Describe the roles of chloroplasts and chlorophyll in photosynthesis

[Analyze) What external stimuli produced the results shown in the graph above?

{Conclude) Based on the graph, what process has slowed down? Explain how you know this

{Synthesize) Can an organism carry out cellular respiration without photosynthesis? How about
photosynthesis without cellular respiration? Explain

Total number of questions =37

Cognitive Process Dimension |Knowledge Dimension

Rem Und App Ana |Eva Crea Fact Conc |Proc |Meta

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1
1 1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

T3 21 ¢ 3w
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Cognitive Process Dimension
Unit Page Question
No. Lesson No Learning Outcome No. | Source Question Rem |Und |App |Ana |Eva Crea
To explainwhat
5. Introduction To  characteristics define
2 |animals animals. 138 1 1
To describe some
different kinds of
2 animals. 128 1 1
[Predict) Check T or Fto show whether you think each statement is true or false. A
Animals are producers because they can make their own food.
B. An invertebrate is an animal that does not have a backbone.
C. Birds are more closely related to mammals than to reptiles. 1 1
[Compare) What do the two kinds of animals shown here have in common? 1 1

[Synthesize) You can ofen define an unknown word if you know the meaning of its word
parts. Usetheword parts and sentences below to make an educated guess about the
135 U2.5.3. meaning of the words exoskeleton and endoskeleton. 1 1
[ldentify} As you learn the definition of each vocabulary term in this lesson, create your
own definition or sketch to help you remember the meaning of the term. [consumer,
133 U2.5.4. wertebrate, invertebrate, endoskeleton, exoskeleton) 1 1
[Infer) These photos show different kinds of animal cells. Write down three other

140 UZ2.5.5. specialized cells that you think wiould be found in animal bodies. 1 1

141 U2.5.6. [ldentify) Az you read, underline the different kinds of food animals eat. 1 1
[Infer) How might an arganism that relies on the environment to maintain body

141 U2.5.7. temperature doso? 1 1

142 U2.5.8. [ldentify) Name the outer covering of each animal on the lines provided. 1 1

143 U2.5.9. [Compare) As you read, underline the characteristics of invertebrates and vertebrates 1 1
[Apply) You may be unfamiliar with the lancelet shown here, but since lancelets are

143 U2.5.10. animals, what six things do you know must be true about them? 1 1
(Identify) A= you read the captions, underline the kind of environment where each group

144 U2.5.11. ofinvertebrates lives. 1 1
[Infer) Why might stinging tentacles be advantageous for slow-moving predators, such

144 U2.5.12. assomecnidarians? 1 1
[Apply) On your way home from school, write 2 list of all the invertebrate animals you

145 U2.5.13. =ee. Then doresearch to try to classify each one. 1 1

146 U2.5.14. [ldentify} Az you read the captions, underline how vertebrates reproduce. 1 1

[Relate) What is the difference between an invertebrate chordate and a vertebrate

146 U2.5.15. chordate? 1 1
[Compare) What are some physical characteristics that scientists use to classify these
147 U2.5.16  vertebrates? 1 1
148 U25.17  Anorganism that gets energy by eating other organismsisa [n) 1 1
143 U25.18  Aninvertsbratethat hunts prey with stinging tentacles iz a[n) 1 1
148 U2.5.18. Ananimal with two identical sides has SYmMmetry. 1 1
148 U25.20.  Askeletonthatisinside the body and attaches to muscles is called a[n) 1 1
148 U2.5.21. (Classify) Think of five different animals and make 2 list of the characteristics they share. 1 1
Fill in the blank with the term that best completes the following sentences. _ are
14% U2ZR5.1. organismswith 3 backbone. 1 1
14% U2R5.2.  Tunicates and lancelets are classified as chordates. 1 1
14% UZR5.3. The hard external covering of some invertebrates is calles an 1 1
149 UZR5.4.  (Identify) List the six characteristics that animals share. 1 1
149 U2RS.S.  (Explain)How dotunicates and lancelets differ from other chordates? 1 1
149 UZRS.6.  (Compare)What is the major difference between invertebrates and vertebrates? 1 1
149 UZRS.7.  (Identify) What are two unique characteristics shared by all birds? 1 1
149 U2RS.2.  [Analyze) Which groups shown on the tree include invertebrates? Explain 1 1
149 UZR5.2. (Infer) Do any of the groups shown on this tree include vertebrates? Explain 1 1
[Conclude) Assess what kinds of traits make invertebrates such a diverse group of
14% U2.R5.10. animals 1 1
710 2 11 1" s 5

Tatal number of questions =31
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Unit
No. Lesson No

6. Animal
2 Behaviour

Learning Qutcome

To describe some
behaviors that help
animals to survive and
reproduce

Page Question
No.  Source

150
151 U26.1

151 U2.6.2.

151 U2.6.3.

151 U2.6.4.

152 U2.6.5.

152 UZ2.6.6.

152 U26.7.

153 U2.6.8.
154 U268
155 U2.6.10.

155 U2.6.11.

156 U2.6.12.

157 U2.6.13.

157 U2.6.14.
158 U2.6.15.

158 U2.6.16.
155 U2.6.17.
160 U2.6.18.
160 U2.6.15.
160 U2.6.20.

160 U2.6.21.
161 UZRG.1.
161 UZRG.2.
161 UZRG.3.
161 UZRG.4.
161 UZRG.5.
161 UZRG.6.
161 UZRG.7.

161 U2R6.8.

161 UZR6.9.

161 UZR6.10.

161 UZR6.11.

Question

(Identify) Unscramble the letters below to find four behaviours that help animals
survive and reproduce. Write your words on the blank lines.

(Describe) Write your own caption to this photo.

(Synthesize) You can ofen define an unknown word if you know the meaning of its
word parts. Use the word parts and sentences below to make an educated guess
about the meaning of the words hibernation and estivation

(Apply) As you learn the definition of each vocabulary term in this lesson, create your
own definition or sketch to help you remember the meaning of the term. {stimulus,
migration, innate behaviour, hibernation, learned behaviour, estivation, territory,
soical behaviour)

(Identify) What are the two categories of stimuli that can cause a change in
behaviour?

(Infer) Consider the colorful individual below. How might color vision help mantis
shrimp survive?

(Compare) Do some research on an animal that can sense external stimuli that
people cannot sense, such as electric pulses (electric fish), magnetic fields (homing
pigeons), infrared radiation (snakes), or UV light (bees). Write a report describing
how these animals repond to these external stimuli with behaviour

(Identify) Which human behaviours are innate, and which are learned? List some
examples below.

(Identify) What are two strategies that predators use to capture prey?

(Identify) What are three behaviors that animals use to avoid danger?

{Infer) Not many animals can change celor to camouflage themselves againsta
background. What is another behavior that animals could use to be camouflaged
against a background?

(&pply) How do you think the young in the photo let the parents know that they need
food?

(ldentify) As you read, underline the keyterms that describe important seasonal
animal behaviars.

(Infer) What do people do to make it through seasonal conditions such as cold
winters or hot summers?

(Compare] List one advantage and one disadvantage of living in a group.

(Infer) Meerkats make different alarm calls for different types of predators. How do
you think this could help meerkats survive?

(Compare) How are social hierarchies different from set social structures

What are learned and innate behaviours?

What are three examples of social behaviers in animal?

What is biological clock?

[Synthesize) Describe an anial behavior that you have seen recently where you live or
on TV. ldentify the stimulus that caused the behavioral response, and explain how
that behavior might help the animal survive.

Draw aline to connect the following terms to their definitions. Temritory

Draw aline to connect the following terms to their definitions. Innate

Draw aline to connect the following terms to their definitions. Estivation

(Identify) What is the difference between internal stimuli and external stimuli?
(Describe) Choose one animal and describe how it marks its territory

(Explain) How do animals use pheromones?

(Compare) What are the advantages and disadvantages of living in @ group?
[Analyze) Which of the following behaviors could be represented by the arrows:
migration, hibernation, or estivation?

{Infer) How would the birds traveling along this path know when to move from place
to place?

(Relate) What behaviors do humans use to find food, parent their offspring, and court
each other?

(Apply) Explain how looking bigger by spreading its wings might help a bird aveid
predation.

Total number of questions = 32

Cognitive Process Dimension Knowledge Dimension

Rem Und |App Ana |Eva Crea Fact |Conc Proc Meta

1 1
1 1
1 1
1 1
1 1
1 1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1 1
1 1
1 1
12712 3 2 0 3 137 12 11
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ss Dimension | Know

Cognitive Pro

Unit Page Question

No. LessonMo  LearningOutcome Mo. number  Question Rem Und |App Ana Eva |Crea F

To describe the structure of the
1. Structure of universe, including the scale of
1 the Universe distancesinthe univerze 4 1 1 1

[Predict) Check T or F to show whether you think each statement is true or false.
A.You live on Earth.
B. Esrth Orbits 3 star called the moon.
C. Earth and the sun have the same compaosition.
D. The sun is just one of many starsin the Milky Way galaxy.

5U111 E Distances in the universe are extremely large 1 1
[Draw) When you lock into the night sky, you are seeing only a very small part ofthe universe.

5 U1.1.2.  Usethespace below to draw what you see in the night sky. 1 1 1
[Synthesize) Many English words have their roots in other languges. Use the Latin words below

5 U113 to make an educated guess about the meaning of the word universe. 1 1 1
[Apply) This list contains the key terms that you'll learn in this lesson. As you read, circle the

5 U114  definition of each term. [Solar system, galaxy, planet, light-year, star, universe} 1 1 1

[Identify) As you read the text, underline those characteristics of Earth that make it a special

& U1.1.5. place. 1 1
[#nalyze) What is the relationship between the sizes of the planets and their distances from

7 Ulle the sun? 1 1

7 U1.17. [ldentify) As you read the text, underline the different bodies that make up the solar system 1 1

[4pply) Conduct research about one of the following aspects of stars: composition, layers,

energy production, size. Present your findings tathe class in the form of an oral presentation

8 U1.1.8.  oraposter presentation. 1 1 1
3 Ul1s [Compare) How does the compasition of a star differ from the compaosition of a planet? 1 1 1
[Describe) In the boxes below, write in you answers to each of the questions. You live on Earth.
Whatis Earth's place in the universe? Earth is part of the solar system. What bodies make up
our solar system? The solar system is located within a spiral arm of the Milky Way galasxy.
3 U1.1.10. Whatisa galaxy? 1 1
[Explain) The Andromeds galaxy is located approxi v 2.5 million light-yearsfrom Earth.
10 U1.1.11. 'Why isthe light that reaches Earth 2.5 million years old? 1 1
(Apply} In the text, the universe is described as being composed of galaxies and voids. Design
11 U1.112.  and build 2 model that shows the structure of the universe asyou imagine itto be. 1 1 1
11 U1.1.13.  [Describe) What is the general structure of the universe? 1 1
12 U1.1.14. ‘WhatizEarth's place in the Universe? 1 1
12 U1.1.15. 'What makes up our solar system? 1 1
12 U1.116  Whatizastar? 1 1
12 U1.117. What are galaxies made up of? 1 1
12 U1.1.18.  (Describe) Beginning with Earth, summarize the structurs of the universe, 1 1
Fillin the blank with the term that best completes the following sentences. 4 isalarge
13 UL.R1.1. collection ofstars, gas, and dust that is held together by gravity. 1 1
Fillin the blank with the term that best completes the following sentence. Spaceandall
13 U1.R1.2. matterand energyinitiscalledthe . 1 1
Fillin the blank with the term that best completes the following sentence. A consists of
13 U1.R1.3. astarand all of the bodies in orbit around it. 1
13 ULRL.4.  (Identify)What is 2 large celestial body that is composed of ga5 and emits light? 1 1
13 ULR15. (Identify) What is a spherical body that orbits the sun? 1 1
13 ULRLE.  (Explain)Whycanthe structure of the universe be compared to soap bubbles? 1 1
(Defing) Defing light year, and explain how and why light-years are used to measure distances
13 UL.R17. inthe universe. 1 1
|Apply) Given current spacecrafttechnology, which of the objects in the table do you think it
13 UL1.R1.8. would be possible for you to travel inyour lifetime? 1 1
(Determing) A planet in oursolar system is located far from the sun. Describe the sizeand
13 U1.R1.8. compositionofthis planet. 1 1 1

|educe) What do you think that astronomers mean when they use the term obervable
13 ULR1.10. universe? (Hint: Think of the time it takes for light from very distant objects to reach Earth.) 1 1
u' 3 4 21 2fB"3 1 6
Total number of questions =23
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Unit
Na.

1

Lesson No Learning Qutcome

Page Question
No.  No

To describe stars and their physical

2. 5tars properties.

16

17 U2l

17 U122

17 U123

17 Ul24

18 U125
18 U126,

130127
20 U128

20UL28,
21/U1.2.10.

22 U1211

22/U12.12

23 U1213
2401214

24/U12.15
24 U12.16
24/U1.2.17.
24/U12.18

2401219,
25/ UlR21.
25 UlR2.2.
25 U1R23.
25 U1R24

25 U1R25.
25 ULR26.
25 U1R27.
25 U1R28

25 U1R29.

25 U1.R2.10.

Question

(Predict) Check T or F to show whether you think each statement is true or false.

A.The sun is a star.

B. Stars are made mostly of nitrogen and oxygen.

C. If two stars have the same apparent magnitude, they are the same distance from
Earth.

D. Red stars have higher surface temperatures thatn blue stars

E. Some stars are about as small as Earth.

(Describe) In the images below, the stars Betelgeuse (left) and Rigel (right) are shown.
Both stars are located in the constellation Orion. Describe any differences between
these two stars that you see in this pair of images.

(Sythesize) Many English words have their reots in other languages. Use the Latin word
below to make an educated guess about the meaning of the word luminosity.

(Apply) As you read, place a question mark next to any words that you don't understand.

When you finish reading the lesson, go back and review the text that you marked. If the
information is still confusing, consult a classmate or a teacher.

(Identify) As you read the text, underline any physical properties of stars that are
discussed

(Describe) Write in the correct answer for each question.

{Compare] Fill in the Venn diagram to compare and contrast the physical properties of
the sun with the physical properties of other stars.

(Define) As you read the text, underline the definition of apparent magnitude.
{Analyze) How does the light from a flashlight that is shone from two different
distances model the apparent magnitude of two stars with the same absolute
(Explain) Why does a star such as Beteleuse, which is located far from Earth, have a
much greater absclute magnitude than apparent magnitude?

(Explain) Explain how the colars of stars that have different surface temperatures are
similar to the colors of a steel bar that is heated to different temperatures.

(Formulate) Come up with a creative way to remember the colors of stars, from coolest
to hottest.
(Apply) From Earth, the sun appears to be a very large star. In reality, the sun is quite
small when compared to stars such as Rigel and Antares. At the scale shown on this
page, why would it be impossible to illustrate stars that are smaller than the sun?

is the measure of a star's brightness as seen from Earth.
____isthe measure of how bright a star would be if it were located at a standard
distance from Earth
What is the standard unit that astronomers use to measure the size of stars?
What is the color and surface temperature of the star in the illustration below?
What is the color and surface termperature of the star in the illustration below?
(Contrast) How does the sun compare to other stars in terms of surface temperature,
apparent magnitude, absolute magnitude, and size?
In your own words, define the following terms. Star
In your own words, define the following terms. Luminosity
In your own words, define the following terms. Apparent Magnitude
(List) What are some of the physical properties of stars?
(Analyze) Why is the absolute magnitude of some stars greater than their apparent
magnitude?
(Compare) How does the size of the sun compare to the sizes of other stars?
(Apply) Mizar is a star system that is composed of two pairs of stars, Mizar A and Mizar
B, or four stars in total. What do astronomers call a system that is composed of more
than two stars?
(Apply) Which stars have the highest surface temperatures, red stars or blue stars?
(Apply) The sun has a surface temperature of 5,527 degree celsius. What is the color of
the sun?
(Calculate) A star has a size of 0.1 solar radius. How many times larger is the sun than
this star?

Total number of guestions = 29

Cognitive Process Dimension [Knowledg

Jimension,

Rem Und App Ana Eva Crea Fact Conc Proc Meta

[ T

e e e

1
1 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 1
1 1
1 1
1 1
1
1
1
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Cognitive Process Dimension Knowledge Dimension

unit Page Question
No. Lesson No Learning Qutcome No. Mo Question Rem Und App Ana Eva |Crea Fact Conc Proc Meta
3.The Life
Cycle of To describe the stages of the life
1 Stars cycles of stars. 26 1 1 1

(Predict) Check T or F to show whether you think each statement is true or false.
A. Our sun is among the most massive stars in our galaxy.
B. A neutron star is an extremely dense ball of neutrons.
C. Astronomers use the H-R diagram to predict when comets will travel close to Earth
27 Ul3.1 D. Stars develop from white dwarfs. 1 1
(Explain) Humans pass through a series of stages called a life oycle. Stars go through
a series of stages, too. What stage of the human life cycle are you currently in? What
27 Ul3.2 stage of the star life cycle do you think the sun is in? 1 1 1
{Synthesize) You can often define an unknown word if you know the meaning of its
word parts. Use the words and sentence below to make an educated guess about
27 U133 the meaning of the word supernova. 1 1
{Identify) As you read, create a reference card for each vocabulary term. On one side
of the card, write ther term and its meaning. On the other side, draw an image that
illustrates or makes a connection to the term. These cards can be used as bookmarks

27 Ul34. in the text so that you can refer to them while studying 1 1 1
28 U1.3.5. {Identify) What is happening in the circled part of this nebula? 1 1
29 UL3.6. (Identify) What process begins when a star is born? 1 1
(Examine] Look at the start of the first reaction. Compare this to the end of the last
29 U137 reaction. What type of nuclei are found at both ends of the reaction? 1 1
30 Ul3.8. (ldentify) When does a low-mass star become a giant? 1 1

(Research) If our sun grows to 10 times its current size at the end of its life cycle, how
big will it be? Will Mercury be engulfed? Venus? Earth? What if our sun grows to 100

30/UL39. times its current size? 1 1 1 1
{Describe) Using the image below, describe the process by which a giant becomes a

31 U1.3.10. white dwarf. 1 1

32 UL3.11. (Explain) What causes a supernova? 1 1

33 UL3.12. (Relate) Use the scale to find the diameter of this neutron star in miles 1 1

33 U13.13.  (Explain) What is a pulsar? 1 1

34 U13.14  (ldentify) Where on the H-R diagram are the brightest stars located? 1 1

34 U13.15. (ldentify) Where on the H-R diagram are the coolest stars located? 1 1
(Identify) What is the region of the H-R diagram where stars spend most of their lives

35 U1316.  called? 1 1
temperature and brightness as it moves from position Ato B and then to Con the H-R

35 U13.17.  diagram? 1 1

36 U13.18. TorF. Carbon and helium combine during nuclear fusion to form hydrogen. 1 1

36 UL3.18. TorF.The relative brightness and temperature of a star change overtime 1 1

36 U13.20. TorF. High-mass stars spend more time in the main sequence than do low-mass 1 1

36 U1.3.21. (Synthesize] Relate the life stages of a star to the process of nuclear fusion. 1 1 1 1

37 ULR3.L Draw a line to connect the following terms to their definitions. Nebula 1 1

37 ULR3.2. Draw a line to connect the following terms to their definitions. Main Sequence 1 1

37 ULR3.3. Draw a line to connect the following terms to their definitions. Neutron Star 1 1

37 ULR34. Draw a line to connect the following terms to their definitions. Supernova 1 1

37 ULR3.5. (ldentify) What force causes a star to form from a nebula? 1 1

37 ULR36. (Explain) What triggers nuclear fusion in stars? 1 1
[Contrast) Describe how the life cycle of a low-mass star differs from the life cycle of

37 ULR3.7. ahigh-mass star. 1 1

37 ULR3.8. (Explain) Why is the H-R diagram useful in plotting the life cycles of stars? 1 1

37 ULR3.8.  (Analyze) What changes within the star (A) lead to the red giant (8)? 1 1 1
(Explain] Why will the color of the sun change from yellow to red when it becomes a

37 ULR3.10. giant? 1 1
[Relate] Black holes cannot be seen. However, scientists think that black holes exist
because of their effect on surrounding matter. Describe another force or
phenomenon that cannot be seen directly. Give examples of the effects of this force

37 ULR3.11. on everyday object. 1 1

1" 13 1 2 2l f u 4 s

Total number of questions = 32

Table 56: Textbook #3 “Space Science” Unit 1 Lesson 3 RBT Analysis

114




Unit Page Question
Ne. Lesson Mo Learning Qutcome No. Number

1. Historical
Models ofthe To compare various historical models of
2 SolarSystem  the solar system. 43

43 U211
49 U2.1.2

43 U2.1.3

45 U214
50 U215

50 U2.1.6

510217

52 U218

52 U213

53U2.1.10.
54 U2.1.11

54 U2.1.12.
55 U2.1.13.

55 U2.1.14.

55 U2.1.15.
56 U2.1.16
56 U2.1.17
56 U2.1.18
56 U2.1.19

56 U120
57 UZ.R11.
57 U2.R1.2.
57 U2.R1.3.
57 UZ.R1.4.
57 U2.R15.
57 U2.R1.6.
57 UZ.R17.
111 U2.R1.8.

111 U2.R1.5.

111 U2.R1.10.

Cognitive Proc

Question Rem |Und |App |Ana |Eva |Crea

[Predict) Check T or F to show wheter you think each statement is true or false.

A Thezun and planets circle Earth.

B. Most early astrononmers placed the sun at the center of the solar system.

C.The planetz orbitthe sunin ellipzes.

D. The telescope helped to improve our understanding of the solar system.

[Evaluate) What, if anything, iz wrong with the model of the solar system shown below?
[Synthesis) You can often define an unknown word if you know the meaning of its word parts.
Use the word parts and sentence belwoto make an educated guess about the meaningofthe
word heliocentric.

[Apply) As you learn the definition of each vecabulary term in this lesson, create your own
definition or sketch to help you remember the meaning of the term. [Solar system,
geocentric, heliocentric, parallax)

(Identify) As you read, underline the definitions of geocentric and heliocentric. 1
[Research) Use different sources to research a geocentric model of the solar system from

either anient Greece, ancient China, or Babylon. Write a short description of the model you
choose.

[Predict] If a star appears at position 1 during the summer, during which season will it appear

at position 27

[Describe) Use the diagram at the right to describe Ptolemy's geocentric model of the solar

systam.

[Defend) As & class activity, defend Ptolemy's geocentric model of the solar system.

Remember thatduring Ptolemy's time people were limited to what they could see with the

naked eye.

[Compare) How does Copernicus's model of the solar system differ from Ptolemy's model of

the solarsystem?

(Identify) Underline text that summarizes kepler's three laws. 1

[Analyze) How did Kepler's first law support the idea of a heliocentric solar system?

(Identify) What were Galileo's most important contributions to astronomy? 1
[Research) Galileo invented or improved upon many instruments and technologies, such as

the compound micrescope, the thermometer, and the geometric compass. Research one of
Galileo's technological contributions.

[Create) Describe one of Galilec's experiments concerning the motion of bedies by doing one

of the following: Make a poster, recreate the experiment, draw a graphic novel of Galileo
conducting an experiment.

Label the solar system bodies as they appear in the geocentric model. 1
‘Which astronomers are associated with this model of the solar system? 1
Label the solar system bodies as they appear in the heliccentric model. 1
‘Which astronomers are associated with this model of the solar system? 1
[Compare) How does the geocentric model of the solar system differ from the heliocentric

model ofthe solar system?

Fill inthe blank with the term that best completes the following sentences. The __is the sun

and all of the planets and other bodies that travel around it.

Fill inthe blank with the term that best completes the i ntenc Until the time of
Copernicus, most scientists thought the __model of the solar system was correct.

Fill inthe blank with the term that best completes the following sentences. An apparent shift
inthe position of an object when viewed from different locations is called

[Identify) Wha first observed the phases of venus? 1
[Identify) Who attempted to measure the relative distances to the moon and the sun? 1
[Identify) Who replaced circles with ellipses in a heliscentric model of the universe? 1
[Identify) Whose geccentric medel of the solar system was accepted for 1,400 years? 1
(Identify) Whose heliocentric model is seen as the first step in the development of modern
models of the solar system? 1

[Appraise) How did data gathered using Galileo's early telescope support the heliocentric
model?

[Explain) How did Aristotle's inability to detect parallax lead him to propose a geocentric
model ofthe solar system?

Total number of questions =30
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Unit
No.

2

Page Question
Lesson No  Learning Outcome Ho.  Number

2.Gravity Toexplzin the role that gravity

andthe  played in the formation of the solar

Solar system and in determining the

System  motion of the planets. &0

61 U22.1
61 U222

61 U2.23.

61 U224
62 U225
63 U2.2.6
63 U227
64 U2.2.8
64 U228

65 U2.2.10.

66 U22.11
67 U22.12.
68 U2.2.13.
68 U22.14.

69 U2.2.15
70 U22.16

71uz217
7202218
7202219

72 U2.2.20
72022121

73 UZR21
73 UZR22

73 UZR23
73 UZR24
73 UZR2S
73 UZR16
73 UZR27
73 UZR2.8

73 UZR219

Question

(Predict) Check T or F to show wheter you think each statement is true or false.

A, Gravity keeps the planets in orbit around the sun.

8. The planets follow circular paths around the sun.

C.Sir Isaac Newton was the first scientist to describe how the force of gravity behaved.

D. The sun formed in the center of the solar system.

E. The terrestrial planets and the gas giant planets formed from the same materizl.

(Draw) In the space below, draw what you think the solar system looked like before the planets formed.
|Synthesize] You can often define an unknown word if you know the meaning of its word parts, Use the
word parts and sentence below to make an educated guess zbout the meaning of the protostellar.
|Apply) This list contains the key terms you'll learn in this section. As you read, circle the definition of
each term. { gravity, centripetal force, orbit, solar nebulz, aphelion, planetesimal, perhelion)

(Identify) Underline the definition of and the effects of gravity.

|Compare) How is & circle different from an ellipse?

|Contrast) What is the difference between Copernicus's and Kepler's description of planetary orbits?
|Anzlyze) At which point does a planet move most slowly in its orbit, 2t aphelion or perihelion?
(Summarize) In the table below, summarize each of Kepler's three laws in your own words.

|Calculate] Compare the example below to the sample problems. What would the force of gravity be in
the example below? Explzin your answer

|Explain) In the illustration at the top of the page what does the hand represent, the ball represent, znd
the string represent? (Hint: Think of the sun, & planet, and the force of gravity )

|Define) What is the solar nebula?

(Identify) How did the sun form?

|Describe) Use the terms planetesimal and protoplanetary disk to describe the illustration above.

(Explain) How can objects as small as dust grains become the building blocks of planets?

(Analyze) Where did planets made mostly of gas and Ice form within the protoplanetary disk?
(Describe) In the spaces on the left, describe Steps 2 and 4 in the formation of the solar system. In the
spaces on the right, draw the last two steps in the formation of the solar system.

The strength of the force of gravity depends on the product of the of two objects. Therefore, as the
masses of two objects increase, the force that the objects exert on one another.
Gravitional force is inversely proportional to the square of the between two objects. Therefore, as

the distance between two objects increases, the force of gravity between them __ .

Thesunexerts g indicated by line B, on & planet so that at point C it is moving around the sun in
orbit instead of moving off in a as shown at line A

(Explain) In your own words, explain Newton's law of universal gravitation

Fill in the blank with the term that best completes the following sentences. Small bodies from which the
planets formed are called

Fill in the blank with the term that best completes the following sentences. The path that & body follows
as it travels around another body in space is its

Fill in the blank with the term that best completes the following sentences. The ____is the cloud of gas
and dust from which our solar system formed

(Define) In your own words, define the word gravity.

(Describe) How did the sun form?

(Describe) How did planetesimals form?

(1dentify) What law is illustrated in this diagram?

(Analyze) How does gravity keep the planets in orbit around the sun?

(Explain) How do temperature differences in the protoplanetary disk explain the arrangement of the
planets in the solar system?

Total number of questions =30
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A o . v c
Unit Page Question
Mo. Lesson Mo Learning Outcome Ne.  Number

To describe the structure and
rotation of the sun, energy
production and energy transport in
the sun, and solar activity on the
2 3.The Sun sun. 74

75 U231
75 U232

75 U233

75 U234
76 U235

76 U2.3.6.
71U237.

78 UL3E.
78 U238
79 U23.10.

81 U23.1L
81 U23.12.

82 U23.13.
83 U23.14
B4 U23.15.

84 U23.16.
84 U23.17.

85 UZR3.1

85 U2R32

85 U2R33

85 UZR34.

83 UZR3.5.

85 U2R36.

85 U2R3T

85 UZR3E.

85 UZR3S.
85 U2R3.10

85 U23.1L

r G n 1 JooOR L mM Ny r

Cognitive Process Dimension Knowledge Dimension

Question Rem Und App Ana Eva Crea |Fact Conc Proc Meta

(Predict) Check T or F to show whether you think each statement is true or false

A.The sun is composed mostly of hydrogen and helium.

B. Energy is produced in the sun's core.

C. The process by which energy is produced in the sun is known as nuclear fission.

D. Energy is transferred to the surface of the sun by the processes of radiation and conduction.

E. A dark area of the sun's surface that is cooler than the surrounding areas is called 3 sunspot. 1 1

(Explain) Inyour own words, explain the meaning of the word sunlight. 1 1
(Synthesize) You can often define an unknown word if you know the meaning of its word parts. Use the

word parts and sentence below to make an educated guess about the meaning of the photosphere 1 1
[Apply) This list contains the key terms you'll learn in this section. As you read | circle the definition of

each term. (nuclear fusion, solar flare, sunspot, prominence) 1 1

(Identify) As you read the text, underline different discoveries that scientists have made about the sun 1 1

[Calculate) The diameter of Earth is 12,756 km. How many times greater is the sun's diameter than the

diameter of Earth? 1 1
(Analyze) Why is the structure of the sun different from the structure of Earth? 1 1
(Discussion) Einstein's equation E=me2 is probably the most famous equation in the world. With your

classmates , discuss the kinds of technologies that rely on the conversion of matter to energy. 1 1 1 1
(Identify) Fill in the circles to label the particles in the diagrams 1 1

(Identify] As you aread the text, underline the steps in the nuclear fusion process in the sun 1 1

(Compare) How is energy transferred from the sun's core to the sun's surface in the radiative zone and

in the convective zone? 1 1

(Define) In your own words, define the term differential rotation 1 1

(Analyze] The sunspotrange is the difference between the maximum number of sunspots and the

minimum number of sunspots for a certain period of time, To find this range, subtract the minimum

number of sunspots from the maximum number of sunspots. What is the range of sunspot activity

between 1700 and 18007 1 1
[{Compare] Use the Venn diagram below to compare solar flares and prominences 1 1
Identify the six layers of the sun, beginning with the innermost layer. 1 1 1

By what process is the sun's energy transported in layer A?/ By what process is the sun's energy

transproted in layer B? 1 1
(Describe] In your own words, describe the process of energy preduction by nuclear fusien in the sun. 1 1

Fill in the blank with the term that best completes the following sentences. The process by which two

or more low-mass atemic nuclei fuse to form another, heavier nucleus is called 1 1

Fill in the blank with the term that best completes the following sentences. A is a dark area

on the surface of the sun that is cooler than the surrounding areas 1 1

Fill in the blank with the term that best completes the following sentences. A is a loop of

relatively cool gas that extends above the photosphere. 1 1

(Identify] What is the layer of the sun from which energy escapes into space? 1 1

(Identify] What is the layer of the sun in which energy is produced? 1 1

(Identify) What is the layer of the sun through which energy is transferred away from the core by

radiation? 1 1

(Identify] What is the composition of the sun? 1 1

(Explain) What is the sunspot cycle? 1 1
(Determine) How many days does it take for the sun to spin once on its axis at location A? How many

days does it take for the sun to spin once on its axis at location B? 1 1
(Compare] How is the rotation of the sun different from the rotation of Earth? 1 1
[Explain) Inyour own words, explain how energy is transproted from the core to the surface of the sun

by radiation and by convection. 1 1

Total number of questions =28
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Unit

No.

=]

Page

Lesson No  Learning Outcome No.

Todescribe some of the properties of
4. The the terrestrizl planets and how the
terrestrial | properties of Mercury, Venus, and
Planets Mars differ from the properties of Earth =1

90
51

91
92
53

54

£
95

Question

Number

u2.4.1
u2.4.2.

u2.4.3.

7 U244,

U2.4.5.
U2.4.6.
u2.4.7.

U2.4.8.
u2.4.5.

U2.4.10.
u2.4.11
u2.4.12

u2.4.13

Uz2.4.14,
Uz.4.15.

96 U2.4.1e.

87

87

u2.4.17.

U2.4.13.

98 U2.4.15.
98 U2.4.20.
98 Uz2.421
98 U2.4.22.

98 U2.4.23.

98

99
9%
99
99
9%
99
99
9
99
99

93

UZR41

UZR4.2.
UZ.R4.3.
UZR4.4
UZ.R4.5.
UZ.R4.E
UZR47.
UZR42.
UZ.R4S.
U2.R3.10
UZ.R3.11.

U2.R3.12.

Question Rem Und

[Define) Circle the term that best completes the following sentences.
A Venus/Earth/Mars is the largest terrestrial planet.

B. Mercury/Venus/Mars has clouds that rain sulfuric acid on the planet.
C. Huge dust storms sweep across the surface of Mercury/Venus fMars.

. Venus/Earth/Mars is the most geclogically active of the terrestrial planets.

E. Mercury/Venus/Earth has the thinnest atmosphere of the terrestrizl planets. 1
[ldentify) What are properties of Earth that make it 2 special place in the solar system? 1
[Synthesize) Many English wards have their roots in other languages. Usethe atin words below to make an

educated guess about the meaning of the word astronomy.

[Apply) As you learn the definition of each vocabulary term in this lesson, create your own definition or sketch

to help you remember the meaning of the term. [terrestrial planet, astronomical unit)

(Identify} As you read, underline important characteristics of the planet Mercury. 1
[Plan)You are an astronaut who will be exploring Mercury. What equipment would you take to Mercury to help

you survive?

[Estimate) In the figure, you can see that Mercury's core makes up 3 large percentage of the planet. What

percentage of the diameter of Mercury is inside the core? A. 26%, b. 50%, . 74%

[ldentify} Underline the defintions of the terms prograde rotation and retrograde rotation that appear in the

text. 1
[Contrast) How is the landscape of Venus different from the landscape of Earth? 1
(Identify) As you read the text, underline those factors that make Venus an unlikely place for life to exist. 1
[ldentify) A= you read the text, underline the characteristics that make Earth special 1
[Identify} In the image, circle any signs of life that you see 1

[Debate) Research the surface features of the northern and southern hemisphere of Mars. Decide which

hemisphere you would rather explore. With your class, debate the merits of exploring one hemisphere versus

the other.
[Explain} What are two possible reasons why the atmosphere on Mars is s thin? 1
[Compare) Compare and contrast the physical properties of Mars to the physical properties of Earth 1

[Describe) How do the features in the image at the right indicate that liquid water once flowed on Mars?

(Infer) What advantages would a robotic explorer, such as Spirit or Opportunity, have over a manned mission to

Mars? 1
[Hypothesize) What kind of evidence would the Marz Exploration Rovers be looking for that indicated that

water once flowed on Mars?

Why do temperatures on Marcury vary so much? 1
Whyis Venus's surface temperature so high? 1
What factors support life on Earth? 1
What makes upthe surface of Mars? 1
[Compare) How are important properties of Mercury, Venus, and Mars different from important properties of

Earth? 1

Fill in the blanks with the terms that best complete the following sentences. The __are the dense plansts
nearest the sun. 1
Fill in the blanks with the terms that best complete the following sentences. An _is equal to the distance

between the sun and Earth. 1

(Identify) Which planet has the highest surface temperature in the solar system? 1

(Identify) Which planet has very large dust storms? 1

(Identify) Which planet is the most heavily cratered of the terrestrial planets? 1

(Identify) Which planet has the highest surface gravity of the terrestrial planets? 1

[Explain] What is the difference between prograde rotation and retrograde rotation? 1

[Drescribe) What characteristics of Venus's atmosphere make the planet so harsh? 1

[Analyze) Which planet rotates most slowly about its axis?

[Analyze) Which planet revolves around the sun in less time than it rotates around its axis?

[Analyza) Which planet revalves around the sun in the shortest amount of time?

[Explain] Why are the temperatures on each of the other terrestrizl planets more extreme than the

temperatures on Earth? 1
15" 10

Total number of questions =35
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Cognitive Pro

Unit Fage Question
MNo. Lesson No  Learning Outcome No. |Number Question Rem Und App Ana Eva Crea

To describe some of the properties of
5.The Gas thegasgiant plansts and how these
Giant properties differ from the physical
2 Planets properties of Earth. 102 1 1
[Fredict) Circle the term that best completes the ingsentence

A Jupiter/Saturn/Uranus is the largest planet in the solar system.
B. Jupiter/Uranus/Neptune has the strongest winds in the solar system.
C.Saturn/Uranus/Neptune has the largest ring system of the gas giant planets.

D Jupiter/Saturn/Meptune has more moans than any other plaent in the solar system.

103 u2.5.1 E. Jupiter/Uranus/Neptunre is tilted on its side as it orbits the Sun 1 1

103 U2.5.2.  (Identify) What are the objects that circle Szturn? What do you think they are made of? 1
[Apply) Many scientific words, such as gas, also have everyday meanings. Use context clues to write your own

103 u2.53 definition for each meaning of the word gas. 1 1 1
[Apply) This list contains the key terms you'll learn in this section. As you read, circle the definition of each

103 U2.5.4. term. [Gas giant, planetary ring) 1 1

104 U255 (Identify) As you read, underline important physical properties of the planet jupiter. 1 1

(4pply} lo, Europa, Callisto, and Ganymede are known as the Gzlilean moons. The astronomer Galileo
dizcovered these moons using one of the first telescopes. Why do you think that Galilean moons were the first

105 U256 objects to be discovered with = telescopa? 1 1
[Model) Select one of the following topics about weather on jupiter to research: belts and zones; jet streams;

storms. Present your findings to the rest of the class in the form of a model. Your model may be handcrafted, or

105 U2.5.7. | maybe an art piece, or may be a computer presentation. 1 1 1
106 U2.5.8. (Identify) As you read the text, underline important physical properties about the planet Saturn. 1 1

107 U258 [Explain} In your own words, write a caption for this illustration of $aturn's moon Enceladus. 1 1 1
107 U2.5.10. | (Describe)Complete this table by writing a description of each structure in Saturn's ring system. 1 1

108 U2.5.11. (ldentify) As you read the text, underline impartant physical properties of the planet Uranus. 1 1

[Fredict) Earth has an axial tilt of 23.5 degree, whereas Uranus has an axial tilt of slmost 38 degree. IfEarth had

10% U2.5.12 thesame axial tilt as Uranus, how would the conditions be different at Earth's North and South Poles? 1 1

(Research) Astronomers are discovering planets orbiting stars in other solar systams? Find out what kinds of

108 U2.5.13. planets astronomers are discovering in these solar systems, 1 1
(Predict) The wind speeds recorded in Neptune's Grest Dark Spot reached 2,000 km/h. Predict what kind of

110 U2.5.14.  destruction might result on Earth if wind speeds in hurricanes approached 2,000 km/h. 1 1

111 U2.5.15.  [Conclude) Complete the cause-znd-effect chart by answering the questions below. 1 1

112 U2.5.16. 'What causes cloud bands to form on Jupiter? 1 1

112 U2.5.17. What are Saturn's rings made up of? 1 1

112 U2.5.18. Whatis the tilt of Uranus's axis of rotation? 1 1

112 U2.5.158.  What gives Neptune its bluish color? 1 1

112 U2.5.20. (Apply)Compare the properties of the gas giant planets as a group with properties of Earth. 1 1
Fill inthe blanks with the terms that best complete the following sentences. Alarge planet that has a deep,

113 UZ2.R5.1.  massive atmosphere iz called 2 . 1 1
Fill inthe blanks with the terms that best complete the following sentences. A____ isadiskof matter that
circles a planet and consists of numerous particles in orbit that range in size from a few millimeters to zeveral

113 U2.R5.2. | hundred meters. 1 1

113 U2.R5.3. (Identify) Which planet has a density that iz less than that of water? 1 1

113 UZ.R5.4.  (ldentify) Which planet has the strongzst winds in the solar system? 1 1

113 UZ.RS5.  (Identify) Which planet iz tilted on its side as it orbits the sun? 1 1

113 U2.R5.6. (Identify) Which planet has the lzrgest planet in the solar systam? 1 1
(Compare) How does the composition of Earth's atmosphere differ from the composition of the atmosphere

113 UZ.R5.7. differfrom the composition of the atomspheres of the gas giant planets? 1 1

113 UZ.R5.8. (Compare)How do the periods of rotation and revelution for the gas giant planets differ from those of Earth? 1 1

113 U2.R5.5. (Identify)Which planet is shown inthe diagram? How do you know? 1

113 U2.R5.10 (Analyze) How does the axial tilt of this planet affect its sezsons? 1 1
(Analyze) Why do you think the wind speeds on the gas giant planets are se much greater than the wind speeds

113 U2.R5.11. onEarth? 1 1
(Compare)List Earth and the gas giant planets in order from the hottest to the coldest planet. How does the

113 U2.R5.12. temperature of each planet relate to its distance from the sun? 1 1

11'12 5 12 1 1 11 18 1 3

Total number of questions =32
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Uriit
Mo. LessonMo  Learning Outcome

6. Small To compare and contrast the
Eodiesinthe properties of small bodies inthe
2 Solar System  solar system.

Page Ouestion

No.  Number

¢

15 U281
T UzZB2

5 U263

T3 Uz684.
16 UZES.
7 UZBE.
7 UZET.
T3 UzZea
T3 U285

T3 L2610,

T3 U2ET
120 L2612
120 L2813,

121 U281,
122 L2615,
122 U216

123 UZBAT
u C

124 UZB.18.

125 U261,
126 L2620

126 2621
126 L2622
127 UZRE1
127 UZRE.2.
127 UZPE.3.

127 UZRE.4.
127 UZRE.S.
127 UZRE.E
127 UZRE.T.
127 UZRE.E.
127 UZRE.3.
127 UZRE.10
127 UzRan

127 UZRE.12

Cluestion

[Fredict] Circle the term that best completes the following sentences.
A Plutois a planet.
E. The kulper Eeltis lozated beyond the orbit of Neptune,
. Comets are mads of ice, rosk, and dust.
[. All asteraids have the same compasition.
E. Mast metearoids that enter Earth's atmozphere burn up completely.
[Identify] Can you identify the object that is streaking through the sky in the photograph? 'What do you think makes this object
glow?
[Apply] Many scientific wards, such asbelt, alsa have everyday meanings. Use contest clues to write yaur own definition far
each meaning of the ward belt.
[Apply] As you learn the definition of each vacabulary term in this lessan, create your own definition or sketch ta help you
remember the meaning of the term. (dw arf planet, asteraid, Kuiper Belt, metearaid, kuiper Belt cbjeat, metear, comet,
metearite, Dort cloud)
[dentify] A5 vouread the text, underline the names of different kinds of small bodies that are found in the solar system.
[Describe) Describe twa properties of dwarf planets.
[Anaylze] Where inthe solar system are mast the dwarf planets located?
[Analyze) What do paints & and B on the diagram tell you about the orbits of some KEOs?
[Erplain] ‘why is Pluto no longer considered a planet?
[Research] Astronomer Clyde Tombaugh discovered Pluto in 1930, Research why Tombaugh was searching beyond
Meptune for "Planet %" and how he discovered Pluta.
[Debate] Research the 2006 1AL decizsion ta redefine Pluta as 2 "dwarf planet” Combire this research with you research on
Pluto. 'with your classmates , debate whether Pluta shauld be considered a "dw arf planet” or return to being called the ninth
planet inthe zolar system.
[Identityl As you read the tewt, underline the different parts of a comet and their properties.
[ldentify] Use the wiite-on lines in the diagram to identify the structures of a comet,
[Anaylze] A short-period comet i shawn above. How do the tails of the comet and the coma relate to loss of matter and the
comet's lfe span?
[Identify] Az you read the tewt, underline those places inthe solar system where asteroids are located.
[Analyze| Where is the astercid belt located?
[Describe) Eros iz a near-Earth asteroid that tumbles through space. Imagine that you are the first human to esplore Eros,
\Write a posteard that deseribes what you found on Eros. Then research the astersid and find aut how clase your deseription
came tareally,

-

(ldentifyl Use the wiite-onlines below toidentify the thee abjects that are shown,

[Describe] Inthe bawes helow, descrbe the compasition and arigin of each graup of metearite. Also, indicate haw comman
each group of meteorite is.

Eriter the comedt letter or letters that indizate a lacation for eack small bady in the Solar system.

Check true or false to answer the questions below.

&, Comets originate inthe asteraid belt and the Kuiper Belt

B, Three graups of asteraids are stony, iron, and stany-iran,

. Mast metearoids that enter Eanth's atmasphers bum up,

[Campare] Make 2 table inwhich yau compare and cantast comets and astercidz in teim of compasition, lacationin the
salar system, and size.

Fillirithe blarks with the terms that best complete the fallaving sentences. The
the solar system and extends almost halfw ay to the nearest star,

Fillirithe blarks with the terms that best complete the fallaving sentences. & region of the alar system that extends fram the
arbit of Neptune to about twice the arbit of Neptune iz the

Fillirithe blarks with the terms that best complete the fallaving sentences. Mast_are located between the arbits of Mars
and Jupiter,

Fillinthe blark with the term that best completes the following sertences. & metercidthat reaches Eank's surface without
burming upiz a

(Identify] Whatis aminar bady that orbits cutside the orbit of Neptune?

(idertity] Wwhich is & small bodythat tolows a kighly eliptizal orbit araund the sun?

[Idertify) whatis the largest of the smal badies that are Foundin the solar system’?

[ldertity] what is the glowing tral that resubs when a metearaid burns upin Earth's atmasphere?

[pply) Which of the cometz inthe table are short period comets™?

[Bpply] Which of the cometz inthe table mast kel originatedin the Clan claud?

(Infer] why da yau think that the speeds of comets increase as they near the sun?

[Pradict] why da yau think that some asteraids tumble end aver end through space while ather asteraids ratate around thei
anis?

iz a sphieric.al region that suraunds

Tatal number of questions = 34
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Unit
Na.

3

Lesson Ne Learning Qutcome

1 Earth's

Days, To relate Earth's days, years, and
Years, and seasons to Earth's movementin
Seasons  space.

Page Question
No.  Number

140

141us1l
1410312

141 U313,

141U314.

142 U315,

143 U3.16.

143 U317,

144 U318
144 U318,
145 U3.1.10.
146 U3 111

WL

14703113
148 U314
148 U3.L15.
148 U3 L6

148 U117
148 U318
145 U3RLL
149 U3R1Z
143 U3R13
145 U3R14
143 U3R1A.

145 U3R1S.
143 U3RLT.
145 U3R18

145 U3R1S.

Cognitive Process Dimension Knowledge Dimension

Question Rem Und App Ana Eva Crea Fact|Conc Proc | Meta
11 1 1

(Predict) Check T or F to show whether you think each statement is true or false.

A A dayis about 12 hours long

B. Ayear is about 365 days long.

C. When it is summer in the Northern Hemisphere, itis 1 1

(Apply) Write your own caption for this photo of leaves in the space below. 1 1

(Synthesize) The term rotation can be tricky to remember because it is used somewhat differentlyin

sgience that it is in everyday life. In baseball, 2 pitching rotation lists the order of a team's starting

pitchers. The order starts over after the |ast pitcher on the list has played. On the lines below, write

down any other examples you can think of that use the term rotation 1 1
(Apply) As you learn the definition of each vocabulary term in this lesson, create your own definition or

sketch to help you remember the meaning of the term. {rotation, seasen, day, equinex, revelution,

solstice, year) 1 1 1
(Identify] As you read, underline the places on Earth's surface at which the ends of Earth's axis would

be 1 1
(Infer) How is a leap year, in which a day is added to every fourth year, related to the time it takes Earth

10 revolve around the sun? 1 1
(Apply) Imagine the Earth's current position is at point A below. Write the |abel B to show Earth's

position & months from now in the same diagram. 1 1
(Apply) Which location on the illustration of Earth below receives more direct rays from the sun?

A/B/They receive equal amounts 1 1 1
(Identify) Which location is cooler? 1 1
(Synthesize) Why isn't the area in the photo very warm even though the sun is up all night leng? 1 1
(Apply) In what month does winter begin in the Southern Hemisphere? 1 1

{Infer) During which solstice would the sun be &t its highest peint in the skyin the Northern

Hemisphera? 1 1
{Infer) In which parts of the world is an equinox most different from other days of the year? 1 1 1
It takes Earth 24 seconds/hours to make one rotation on its axis. 1 1
It takes Earth 365 hours/ days to revalve around the sun. 1 1
Earth's temperatures and hours of daylight stay the most constant at the equator /poles. 1 1
When it is summer in the Northem Hemisphere, it is summer/ winter in the Southern Hemisphere 1 1
|Predict How would conditions on Earth change if Earth stopped rotating on its axis? 1 1
Inthe space provided below, describe how each set of words ae related. Revolution, year 1 1
Inthe space provided below, describe how each set of words ae related. Rotation, day 1 1
Inthe space provided below, describe how each set of words ae related. Season, equinox, solstice 1 1
{Identify) About how many days are in an Earth year? And how many hours in an Earth day? 1 1
[Describe) How does the tilt of Earth's axis affect how the sun's rays strike Earth? 1 1
|Synthesize) How does the tilt of Earth's axis affect the number of daylight hours and the temperature
of 2 location on Earth? 1 1
(Identify) What seasen in the Northern Hemisphere experiencing in the image above? 1 1
[Explzin) How do the tilt of Earth's axis and Earth's movements around the sun cause seasons? 1 1
|Describe) I the Earth moves to point A in the image above, what season will the Northern Hemisphere
experience? 1 1
"du s ' 1 2

Total number of questions 27
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Unit
No.

Page Question

Lesson No Learning Qutcome Ne.  Number

2Moon  To describe the effects the sun and
Phases  the moon have on Earth, including

and

gravitational attraction, meon,

3 Eclipses  phases, and eclipses 152

153032l
JEENVE RS

153 U323

153 U324,
154 U325

155 U3.26.
155U327
156 U3.28

156 U3.28.
157 U3.2.10

158 U3.211
155 U3.212
158 U3.2.13
160/U3.2.14,
160 U3.215.
160 U3.216.
160 U327
161 U3RZL
161 U3RZL
161 U3R23.
161 U3R24.
161 U3.R2S.
161 U3R26.
161 U3RZT.
161 U3R28.
161 U3.R28.

161 U3R210

161 U3R2IL

Question

(Identify) Fill in the blanks with the word or phrase you think correctly completes the following
sentences. We can see the moon because it the light from the sun.

The moaon's affects the oceans' tides on Earth.

The impact craters on the moon were created by collisions with meteorites and asteriods.
[Describe) Write your own caption for this photo in the space below.

(Synthesize) You can often define an unknown word if you know the meaning of its word parts use the
word parts and sentenve below to make an educated guess about the meaning of the word penumbra.
{Apply) As you learn the definition of each vocabulary term in this lesson, create your own definition or
sketch to help you remember the meaning of the term. (satellite, eclipse, gravity, umbra, lunar phases,

penumbra)

(Identify) As you read, underline the reason that the moon stays in orbit around Earth.

(Analyze) Draw the correct position of the pin when the moen is in the position shown in the top right
corner of this figure.

(Analyze) How would the moon appear to an observer on Earth if the moon did not rotate?

[Describe) Why does the moon's appearance change?

(Apply) Look st the night sky and keep a moon journal for a series of nights. What phase is the meon in
now?

|Analyze) What shape does the moon appear to be when it is closer to the sun than Earth is?

{Identify) Fill in the boxes with the type of eclipse that would occur if the moen were in the areas being
pointed to

(Explain) Why is it relatively rare to observe a solar eclipse?

(Describe) Explain what happens during a solar eclipse

The moon takes about one day/manth/year to orbit Earth.

When the maon is in Earth's umbra, a total solar/lunar eclipse is occuring.

The fraction of the moon that receives sunlight always/never changes.

{Describe) What causes the lunar phases that we see from Earth?

In your own words, define the following terms. Gravity

In your own words, define the following terms, Satellite

Inyour own words, define the following terms. Umbra

{Describe) What are two phases of a waxing moon, and how do they appear?

(Identify) Explain why the moon can be seen from Earth.

[Describe) what is the relationship between Earth, the sun, and the moan in space?

(Identify) What type of eclipse is shown in the diagram?

{Describe) Where is the moon in its orbit at the time of a solar eclipse?

(Infer) What phase is the moon in when there is a total solar eclipse?

[Predict) Which shape of the moan will you never see during the daytime, after sunrise and before
sunset? (Hint Consider the directions of the sun and the maan from Earth,)

[Synthesize] If you were an astronaut in the middle of the near side of the moon during a full moon,
how would the ground around you look? How would Earth, high in your sky look? Describe what isin
sunlight and what is in darkness,

Total number of questions = 28

Cognitive Process Dimension Knowledge Dimension

Rem Und App Ana Eva Crea Fact |Conc Proc Meta

1 1
1 1
1 1
1 1
1 1 1
1 1 1
1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
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Cognitive Process Dimension Knowledge Dimension

Unit Page Question
No. Llesson No Learning Outcome Mo. Number Question Rem Und App Ana Eva Crea |Fact |Conc Proc Meta

To explain what tides are and what
3.Earth's causes them in Earth's oceans and
3 Tides to describe variations in the tides. 166 1 1
(Describe) Fill in the blank with the word that you think correctly completes the following sentences
The moen of the ____around Earth is related to tides

The dailyrotation of ____is also related to tides.
During & ___ tide, the water level is higher than the average sea level.

167 U331 Duringa_____ tide, the water level is lower than the average sea level. 1 1

167 U33.2.  (Label) Draw an arrow to show where you think high tide might be. 1 1
(Synthesize) The werd spring has different meaning. Use the meanings of the word spring and the

167 U333, sentence below to make an educated guess about the meaning of the term spring tides. 1 1

(ApplyD As you learn the definition of each vocabulary term in this lesson, create your own definition
or sketch to help you remember the meaning of the term. [tide, spring tide, tidal range, and neap

167 U334, tides) 1 1 1

168 U335 ([ldentify) Underline the sentence that identifies which object is mainly responsible for tides on Earth. 1 1

169 U3.3.6.  (Identify) Label the areas where high tides form and the area where the low tide forms 1 1

168 U337, (Predict) What happens to the bear when high tide comes in? 1 1

170 U338 (Identify) As you read, underline the two kinds of tidal range. 1 1

170 U338 (Inquire) Explain why spring tides happen twice a month. 1 1

171 U33.10.  {Compare) Fill in the Venn diagram to compare and contrast spring tides and neap tides. 1 1
(Inquire) Draw a diagram of Earth to show what Earth's tides would be like if the moon revolved

172 U33.11.  around Earth at the same speed that Earth rotates 1 1

172 U33.12  [Predict) In the table, predict the approximate times of high tide and low for clearwater, Florida. 1 1

173 U33.13.  (ldentify) Describe how living conditions change for two tidal organisms. 1 1
(Research and Record) List the names of two organisms that live inthe high tide zone or the low tide

173 U33.14.  zone along 3 coastline of your choice. 1 1
(Describe) Imagine a day in the life of an organism you researched in question 14 by doing one of the

173 U3.3.15.  following: make a poster/ record an audio story/ write 3 play/ make a cartoon. 1 1 1

178 U3.3.06.  The type of tide shown here is . 1 1

174 U3.317  Tides on Earth are caused mainly by the . 1 1

174 U33.18.  During & spring tide, the sun, maon, znd Earth are in a/an 1 1

174 U3.3.08.  During 2 neap tide, the sun, moon, and Earth form a/an 1 1

174 U3.3.20.  (Describe) State how the moon causes tides 1 1

175 U3R3.L.  Answer the following questions in your own words. Use tide and tidal range in the same sentence. 1 1

175 U3R3.2. Write an original definition for neap tide and for spring tide. 1 1 1

175 U3R33.  (Describe) Explain what tides are. Include high tide and low tide in your answer, 1 1

175 U3R34.  (Explain) State what causes tides on Earth. 1 1

175 U3R35.  (Identify) Write the alignment of the moon, the sun and Earth that causes a spring tide. 1 1

175 U3R36.  (Describe) Explain why tides happen 50 min later each day. 1 1

175 U3R37.  [Analyze] What type of tidal range will Earth have when the moon is in this position? 1 1
{Apply) How many days pass between the minimum and the maximum of the tidal range in any given

175 U3R3A.  arear Explain your answer, 1 1
(Apply) How would the tides on Earth be different if the moon revolved around Earth in 15 days instead

175 U3R3S.  of 30days? 1 1

4 4

Total number of questions =29

Table 65: Textbook #3 “Space Science” Unit 3 Lesson 3 RBT Analysis
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Questio
Unit Lessan Page n
No. No Learning Qutcome No. Number

To describe ways of collecting
information from space and
analyze how different
1. Images wavelengths of the
From glectromagnetic spectrum provide
4 Space different information 186

187 U411
187 U4.12.

187 U413

187 U414,
188 L4.15.

188 U4.16.
18% U4.17.
150 U418
150 U4.18.
151 U4.110.
152 U4.111

182 4112

153 U4.113.

183 U41.14
184 U4.1.15

185 U4.1.16,
185 U4117
196 U4.1.18
128 U4.1.18,

188 U4.1.20.

198 U4.1.21
188 U4.1.22

188 U4R11
198 U4R1.2.
198 U4R13.
199 U4R14
188 U4R15.
153 U4R16
199 U4.RL7.
188 U4R18.

199 U4.R15.
188 U4R1.10

Question

(Predict) Check T or F to show whether you think each statement is true or false.

Visible light is a type of electromagnetic radiation.

Artificial satellites can produce images of Earth only.

Earth's atmosphere blocks all ultraviolet radiation from space.

Optical telescopes are used to study objects in the universe,

{Identify) Look at the picture below. Write a caption that explains what the picture shows.
(Synthesize) You can often define an unknown term if you know the meaning of its word parts.
Use the word parts and sentence below to make an educated guess about the meaning of the
[Apply) As you learn the definition of each vecabulary term in this lesson, create your own
definition or sketch to help you remember the meaning of the term. (wavelength, electromagnetic
Spectrum, spectrum)

{ldentify) As you read, underline the name of each part of the electromagnetic spectrum
[Analyze) Write the parts of the electromagnetic spectrum in order from lowest frequency to
highest frequency.

[Complete) Electromagnetic ___that has a shorter wavelength has a __ frequency.

(Identify) As you read, underline five ways that people can use elecromagnetic radiation.
(Explain) Describe an example of how nonvisible radiation can be used.

[Analyze) Why are x-ray telescopes and gamma-ray telescopes in space?

(Identify) As you read, underline two types of optical telescopes.

(Identify) As you read, underline cne example of electromagnetic radiation that non-optical
telescopes detect.

[Apply) Choose a wavelength from the electromagnetic spectrum other than visible light or x-rays.
Imagine that you could lock at an image of your hand preduced using that wavelength. Then
draw a picture of what you think your hand would look like.

(Analyze) Compare the mirror in the reflecting telescope with the radio telescope. Inwhatwayis
radio telescope like a reflecting telescope?

(Identify] As you read, underline three examples of satellite orbits.

(Analyze) Describe one change in urbanization between 1973 and 2006 that you see with these
two images.

(Research) Lactose intolerance is a condition that occurs when people are unable to digest milk
products. Investigate the cause of lactose intolerance. Write a summary of your findings.
(Analyze) Compare one image of the Andromeda galaxy on the opposite page with the image in
visible light on this page.

Two parts of the electromagnetic spectrum between visible light and gamma rays are
Optical telescopes detect

These two images of Saturn are different because they were made using different wavelengths of

(Explain) Describe how images from space of Earth and other objects are useful.

Fill in the blank with the term that best completes the following sentences. The distance
between two adjacent crests of a wave is called its .

Fill in the blank with the term that best completes the following sentences. The _____isallthe
wavelength of electromagnetic radiation.

Fill in the blank with the term that best completes the following sentences. A __is a continuous
range of 3 single feature, such as wavelength

(Explain) State why telescopes that detect non-optical radiation are useful for studying cbjects in
space. Give an example.

(Identify] List three examples of telescopes that detect different types of electromagnetic
(Explain) Describe how wavelength, frequency, and energy are related.

(Explain) Describe one type of electromagnetic radiation that can cause harm to human.
{Analyze) Some infrared radiation reaches Earth, and some does not. Which part does reach Earth
- longer wavelengh infrared or shorter wavelength infrared?

[Analyze) List two other types of electremagnetic radiatien that reach Earth's surface.

(Apply) Describe how remote-sensing satellites can help people stay safe from massive fires

Total number of questions = 32

Cognitive Process Dimension{nowledge Dimensior

Rem Und App Ana Eva Crea Fact Conc|Proc/ Meta

1 1
1 1 1
1 1 1
1 1
1 1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
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Unit
No.

4

Lesson No

2. Technology
for Space
Exploration

Learning Qutcome

To analyze the ways people explore space, and
assess the role of technology in these efforts.

Page Question
No.  Number

203 U421
203 U412

203 U423

203 U424
204 U425
204 U426
205 U427
206 U428
207 U424,
207 U4.2.10.
208 U4211

208 U4212.
08 U4213.

210 V3214,
211 04215,

211 U4.2.16.

211 U4217

212 U4.2.18.
212 U4.2.18.
213 U4.2.20.
214 04221

214 04222,
214 U4.2.23.
214 04224,

214 04225

215 U4R2.1
215 U4R22
215 U4R23
215 U4R24
215 U4R25
215 U4R2E.

215 U4.R27.
215 U4R2E
215 U4.R28.
215 U4.R2.10
215 U4R2.1L

215 U4R2.12.
215 U4.R3.13.

Question

(Predict) Check T or F to show whether you think each statement is true or false.
Astronauts can travel to distant planets in the solar system.

The space shuttle orbits the moon.

Artificial satellites in space can help you find locations on Earth.

Rovers explore the surfaces of planets and moons.

(Describe) Write your own caption to this photo.

[Apply) Use context clues to write your own definition for the words analyze and
transmit.

(Identify) As you read, place a question mark next to any words that you don't
understand. When you finish reading the lesson, go back and review the text that
you marked. If the information is still confusing, consult a classmate ora
teacher.(3pace shuttle, lander, probe, rover, orbiter, artificial satellite)

(Explain) What is the purpose of SRBs?

(Identify) As you read, underline challenges humans face when travelling in space.
(Identify) What are some technologies humans use to survive outside in space?
[Relate) What is one advantage of placing a telescope in space?

(Compare) How are probes and landers alike? How are they different?

(Describe) What information can scientists obtain from orbiters

(Identify) As you read, underline examples of four different kinds of satellites.
(Identify) List two different features on Earth's surface not given as an example
here that might be studied from space.

(Analyze) Identify changes in the land surface along the Mississippi River delta
using the photos.

(Research) Investigate a satellite map that shows surface features for your town or
city. What kinds of data does this map contain?

(Identify) List two similarities between deep- sea exploration and space
(Synthesize) Candle wax belongs to a class of organic compounds called lipids.
Lock up the relationship between lipids and organic acids. Share your findings

(Apply) Determine whether each structure below represents a hydrocarben, an
organic acid, or a carbohydrate. The first ene has been done for you.

{Identify) As you read, number the sequence of steps required to get a television
signal to your television set.

(Explain] State one reason satellites are useful for communication
(Apply) Write a caption for the image shown here.

To escape from Earth's gravity, the space shuttle uses liquid fuel and
Satellites provide images for military purposes, remote sensing, communications,
navigation, and

To obtain clearer images, space telescopes orbit above

Examples of uncrewed spacecraft include probes, orbiters, landers, and __
(Provide] Give examples of the kind of information scientists can obtain from each
type of uncrewed spacecraft.

Circle the term that best completes the following. A rocket/space shuttle is
reusable crewed spacecraft.

Afn) lander/ orbiter/ is a kind of artificial satellite.

A[n) orbiter/ rover often has mechanical arms to gather rock samples

A{n) orbiter/ probe is more suited to the long-term study of a planet or moon.

A rocket/ space shuttle had detachable capsules that contained the crew.

(List) Give an example of how satellites are used for communication.

(Explain) Why is most space exploration accomplished with spacecraft that do not
have crews on board?

(Apply) How could you benefit from using a GPS unit in your daily life?

(Explain] What is one advantage for using an orbiter to study objects in space?
{Identify) Which spacesuit feature provides oxygen to an astronaut?

{Infer) How is the spacesuit designed to protect the astronaut outside of &

{Infer) Why do you think it's impertant to map a planet's surface before planning a
lander mission?

(Conclude) Could a lander be used to study the surface of Saturn? Explain

Total number of questions = 38

Cognitive Process Dimension Knowledge Dimension

Rem Und |App |Ana Eva Crea Fact |Conc Proc Meta

11 1
1 1
1 1 1
1 1 1
1 1 1
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Unit
MNo.

Page Question
Lesson No  Learning Outcome MNo. Number Questien
3. History of
Space To understand some of the

4 Exploration achievements of space exploration. 218

(Describe) Write a word beginning with each letter of the acronym NASA that describes

213 U431, space expleration

218 U432 [Describe) Write your own caption to this photo.

219 U433, [Apply) Use context clues to write your own definition for the word challenge.
(Identify) As you read, place @ question mark next to any words that you don't
understand. When you finish reading the lesson, go back and review the text that you

218 U434 marked. Ifthe information is still confusing, consult a classmate or a teacher. (NASA)

220 U435, {ldentify) As you read, underline the four words that make up the acronym NASA,

220 U436, (Infer) Why might people continue to pursue space exploration in the future?

221 U437, |{Interpret) How has space exploration changed over time?

222 U438 [Compare) How are suborbital and orbital space exploration alike and different?

223 U439, {Infer) Why was landing on the moon such an important mement in American history?

223 U43.10.  {Interpret) What are some requirements for astronauts in order to explore the moon?

224 U43.11.  [Assess) Asyou read, underline different uses of space shuttle technology.

225 U43.12  {Infer) How might working in space be different from working on Earth?

[Compare) How is space exploration using space shuttles similar to and different from

225 U43.13.  space exploration using space stations?

226 U43.14,  {Identify) As you read, underline the uses of space probes.

226 U43.15.  [Assess) How have space probes extended our knowledge of the solar system?
[Research) Investigate a particular space probe or orbiter and its mission. What did it

227 U43.16.  discover?

(List) As you read, underline the advantages of using landers and rovers in the

228 U4317  exploration of a planet's surface

228 U438 [Assess) How have we learned about Mars from landers and rovers?

229 U4319.  (Infer) How do satellites transmit data to Earth?

T/F. The first crewed orbital spaceflight mission took place aboard NASA's project

230 U4.2.20.  Geminiin 1961,

230 U4321.  T/F. Space probes can travel on the surface of a planet.

T/F. Space stations are a place where humans can live their daily lives, such as eating,

230 U4322  sleeping, and working.

{Compare) What are some advantages and disadvantages of crewed and uncrewed

230 U4323. missions?

Fillinthe blank with the term that best completes the following sentences. Afén __is

231 UAR3L  ahuman-made objectthat is placed in orbit around a body in space.

231 U4R3.2. is a government agency that runs the space program in the United States.
Avehicle that is designed to move about and collect data from the surface of a planetis

231 U4R33. calleda

231 U4R34. {List) Identify four ways in which people can directly explore space.

(Identify) What are five ways in which people can explore and study space without

231 U4R35.  physically zoing there?

(Summarize) Describe three achievements in space exploration that involved the United

231 U4R36. States.

231 U4R3.7. (Infer} Isthis an image of an orbiter or a rover? How do you know?

(Relate) How is preparing for a space mission similar to planning for a camping trip?

231 U4R38. How isitdifferent?

231 V4R35, [Assess) What type of technology would you want to use to study the gas giant plants?

Total number of questions =32

Cognitive Process Dimension Knowledge Dimension

Rem Und |App |Ana Eva Crea Fact Conc Proc Mets

1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1
1 1 1
1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
noon ;£ L mow r
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1 1 1
1 1
1 1 1

e 1 s 3 20y o3 s

Table 68: Textbook #3 “Space Science” Unit 4 Lesson 3 RBT Analysis

126




Appendix F
(Observation Questions RBT Analysis)

Date: Wednesday September 18th, 2013.

Grade & Time Started: 8:20 Time Ended: 9:00
Learning Objectives To understand the density of different liquids
Questions Asked Cognitive Process Dimension Knowledge Domain
Rem |Und [App [Ana |Eva |Crea |Fact |Conc |Proc (Meta

011 Who Can tell me what is matter? 1 1
01.2 What are two things we can relate to matter? 1 1
013 What is 51 unit for mass? 1 1
014 We relate matter to what? 1 1
015 What is 51 unit to weight? 1 1
016 If we go to moon what will change? 1 1 1
017 Explain why on moon enly you weight will change? 1 1 1
018 How much is the weight of the earth’s gravitational force? 1 1
019 How do we find the volume? 1 1 1
01.10 How do we find the volume of marble? 1 1 1
01.11 What do we measure with graduated cylinder? 1 1
01.12 Can | measure ml for a solid chject? 1 1
01.13 what do 1 do to measure marble volume? 1 1
0114 How do | convert from ml to cubic cm? 1 1
01.15 Why do | have to change to cubic cm when measuring solids , not ml? 1 1 1 1

After all students mixed all liguids, Do you notice something strange when N .
01.16 observing the different liquids? Why are they different?
01.17 What do you mean by density? 1 1
01.18 Why do have different layers as you can see? 1 1
01.19 What can you relate these differences in the layers to? 1 1 1
01.20 If liquids are heavy, would things stay up or down? 1 1

From textbook Q12 pg. 12 Calculate The two images below show a graduated

cylinder filled with water before and after a chess piece is placed inside. Use the
01.21 images to calculate the volume of the chess piece. 1 1 1
0122 How did you derive the answer? Why do you minus? il 1 1 1
01.23 Why & ml is not used, why do we have to convert to cubic cm? 1 1
01.24 What is the rule of converting ml to cubic centimeter? 1 1
01.25 Explain what is density? 1 1
0176 Question 14 pg. 13 in book. Predict/Circle the item in each pair that is more dense. 1 1
01.27 Why is foam ball used for covering new furniture? 1 1 1
01.28 Why not use sponge rather than foam? 1 1

Total:l

3f 1] 7] 6§ 4

Table 69: Observation #1 — Instructional Questions RBT Analysis
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Date: Sunday September 22nd, 2013,
Grade 6 Time Started: 11:20 Time Ended: 12:00
Learning Objectives To review lesson and solve section review

Cognitive Process Dimensiaon

Questions Asked —
Rem |Und |App |4Ana |Eva |Crea

How do we find the density of a marble of an

02.1 irregular shape?
02.2 What do we use a graduated cylinder to measure? 1
02.3 Howr do you find mass, if we find out volume? 1
02.4 What material do we use to find mass? 1
If | know mass and volume, do | have enough -
02.5 information to find density? - B
An object's weight is the amount of space it -
0z2.6 occupies. Explain why false. _
A golf ball and a table tennis ball, will they have the
02.7 same volume? _ _
0.8 Explain why they would not have the same volume? 1
02.9 What do we mean by volume? 1
02.10 What do we mean by amount of space? 1
The mass of an object is equal to its weight. Thisis .
02.11 false explain and discuss why? -
02.12 What is the 51 unit for mass and weight? 1
02.13 How do we read cm37? ~ 1

The volume of a solid can be expressed in units of
oz2.14 cm3. True or false?®

An object that floats in water is less dense than
O2.15 water. True or false

Describe Write a set of instructions that describe
how to find the density of an object. Write the
instructions so that they work for a regularly shaped
object and or an irregularly shaped object.

o216
o217 What is the formula for density 1
; —_— .

02.18 What do we mean by regular and irregular solid? 1

Showing a marble and whiteboard eraser, the

teacher asks which one is regular and which is 1
02.15 irregular?
02.20 Can | use Lx WxH to find the volume of a marker? 1
02.21 Howr would | find the wvolume of this marker? 1

Remember the volume of the marble? How do we
02.22 get the volume? 1
O2.23 Can you tell me what is a graduated cylinder? 1

Total: a8 5 L] 5 1 1 10 7T

Table 70: Observation #2 — Instructional Questions RBT Analysis
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Date: Sunday September 22nd, 2013.

Grade 6 Time Started: 12:45 Time Ended: 1:30
Learning Objectives To determine regular and irregular solid objects.
Questions Asked Cognitive Process Dimension
Rem |Und |App |Ana |Eva |Crea
How do you derive the volume of the two objects 1
03.1 given?
03.2 What is the formula of the volume of a cube? 1
Did you measure the length, width, and height? How 1 1
03.3 using what instrument?
0z.4 Explain what you did to find the first shape"a cube"? 1
Why for the marble you did not take Height, length, 1
03.5 and width?
03.6 How did you find the volume of the marble? 1
03.7 Show me the height, which side of the cube is it? 1
03.8 What is the name of the tool for putting water? 1
03.9 Why did you convert ml to cubic cm? Explain 1
03.10 Why for marble we use cubic cm, not ml? 1
What did you use to measure height, width, and .
03.11 length
03.12 What is matter? 1
03.13 What is mass? 1
03.14 What is volume? Define Volume 1
03.15 Give the formula for Density 1
03.16 What is weight?
03.17 wWhat is Density?
Explain the experiment done on the density of 1 1
03.18 different objects?
What happened to bleach, vinegar, oil, corn oil when 1
03.19 we mixed them together?
03.20 What type of change took place? 1
03.21 What changes were taking place? 1
03.22 Did the heawy liquid go down or up? 1
03.23 Can we use the word more dense for heawvy? 1
More dense liquids will be on top or bottom? Why? .
03.24 1
What else should we consider when talking about
03.25 Density? 1 1
03.26 How can we relate volume with density? 1
If we hawve liquids A and B, | take 20 ml of A and 2 ml
03.27 of B? Which will be down A or B? 1
Why is liquid A at the bottom, it is supposed to be
03.28 up? Explain Why? 1
03.29 What is the S1 Unit for mass, volume, and density? 1
Total: 5 14 & 4 3 0 5 19

Table 71: Observation #3 — Instructional Questions RBT Analysis
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Date: Sunday October 6th, 2013.

Grade 6 Time Started: 9:05 Time Ended: 9:50
To discuss the properties of matter. To solve revision

Learning Objectives questions
Questions Asked Cognitive Process Dimension
Rem |Und |App |Ana |Eva |Crea
04.1 Explain Solubility 1
04.2 What is a property? 1
04.3 Solubility/ flammability is a physical property. 1 1
The melting point of a substance is the temperature at which the substance changes from a
04.4 solid to a gas/liquid. 1 1
04.5 Reactivity with water/ Magnetism is a chemical property. 1 1
04.6 Flammability is the ability of a substance to transfer heat/burn. 1 1
04.7 The characteristic properties of a substance do/ do not depend on the size of the sample. 1 1
(Synthesize) You have two solid substances that look the same. What measurements would
you take and which tests would you perform to determine whether they actually are the
04.8 same? 1 1
Fill in the blank with the term that best completes the following sentence. Flammability is an
04.9 example of a property. 1 1
Fill in the blank with the term that best completes the following sentence. Electrical
04.10 conductivity is an example of a property. 1 1
04.11 (Identify) What are three physical properties of aluminum foil? 1 1
(Describe) What effect does observing a substance's physical properties have on the
04.12 substance? 1 1
(Explain) Describe how a physical property, such as mass or texture, can change without
04.13 causing a change in the substance. 1 1
04.14 (Justify) Must new substances be formed when you observe a chemical property? Explain 1 1

(Infer) You are given samples of the substances shown in the table. The samples are labeled
A, B, and C. At room temperature, sample A is a solid, sample B is a liquid, and sample Cis a
gas. What are the identities of samples A, B, and C? ( Hint: Room temperature is about 20
04.15 degree celsius) 1

(Conclude) The density of gold is 19.3 g/cm cubed. The density of iron pyrite is 5 g.cm cubed.
If a nugget of iron pyrite and a nugget of gold each have a mass of 50 g, what can you

04.16 conclude about the volume of each nugget? 1 1

(Predict) Suppose you need to build a raft to cross a fast-moving river. Describe the physical

04.17 and chemical properties of the raft that would be important to ensure your safety. 1 1

| total] 8] 6] 1] 1] of 1] & g 1]

Table 72: Observation #4 — Instructional Questions RBT Analysis
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Grade 6

Date: Sunday October 6th, 2013.
Time Started: 12:00 Time Ended: 12:45

Learning Objectives

To understand how mass is conserved.

Questions Asked Cognitive Process Dimension
Rem |[Und |[App |Ana |[Eva |Crea
Teacher holding different apparatus and asking 1
05.1 the Names of these items.
05.2 What do we use a weighing scale to measure? 1
05.3 What is the unit to measure mass? 1
How do you measure 50 ml of vinegar, using 1
05.4 what apparatus ?
Please explain the procedure to measure the 1
05.5 mass of baking soda using a beaker?
05.6 What is water displacement? 1
What do | use a flask/ beaker to measure baking 1
05.7 soda?
If | have 20g beaker and 25g baking soda? What is 1
o5.8 the measurement of the mass of baking soda?
What do you have to total to get the total mass?
Do you include the weigh of the beaker? Explain 1
05.9 Why?
05.10 What does the total mass mean add or subtract? 1
wWhat happens to the balloon when mixing 1
05.11 baking soda and vinegar? Describe
What is inside the balloon that makes it inflate? 1
05.12
What type of change has taken place when 1
05.13 mixing baking soda and vinegar?
what is the difference between physical and N
05.14 chemical change?
05.15 What is reactivity? 1
Can you explain the chemical properties of the N
05.16 reaction taking place?
05.17 What was the main idea of the experiment? 1
After mixing the items and finishing the
experiment. Weigh the material and explain N 1
your answer. Deduce a conclusion by comparing
05.18 before and after.
Explain the difference in mass if there is some 1
05.19 difference in mass?
05.20 What do we mean by mass? 1
Why is the mass almost the same eventhough
05.21 we had a chemical change? 1
Does mass change after a chemical or a physical
05.22 change? 1
TOTAL: 3 10 4 B 0 0 Ed 16 5

Table 73: Observation #5 — Instructional Questions RBT Analysis
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06.1
06.2

06.3
06.4
06.5
06.6
06.7

06.8

06.9

06.10

06.11
06.12

06.13
06.14

06.15

06.16

Grade 6

Learning Objectives

Date: Sunday October 20th, 2013.
Time Started: 11:20 Time Ended: 12:00

To review physical and chemical changes.

i Cognitive Process Dimension Knowledge Domain Dimension
Questions Asked
Rem |Und |App |Ana |Eva |Crea |Fact Conc |Proc |Meta
What is the meaning of a precipitate? 1 1
How does a precipitate form? 1 1
Give an example of two liquids that are mixed to give a precipitate? 1 1
Explain what is a physical change? 1 1
What is a chemical change? 1 1
Give me signs of chemical change? 1 1
Is malleability a chemical change? 1 1
Who can explain the law of conservation of mass? 1 1
Teacher holds vinegar and a balloon, she adds baking soda inside the balloon. . 1
Can anyone explain why | am not adding directly into the flask?
If I do not put the balloon, what will happen to my mass? 1 1
Explain the reaction that took place when adding baking soda and vinegar? 1
What is mass? 1 1
What will happen to the mass in the experiment? Has the mass changed? 1 1
What is the change that has taken place? 1 1
Teacher writes a problem with the following data: Flask +vinegar = 10g, baking
soda =5g, balloon = 1g. Total is 16g. What will be the weight of all: the flask, 1 .
vinegar, baking soda, and balloon after mixing the baking soda and vinegar and
having the balloon blow up?
IF we burn wood of 20 kg and we get ashes of 8 kg? What happened to the A .
remaining 12kg? Explain with the law of conservation of mass.
Total: 5 11 21 of 0 0O 5 10 0

Table 74: Observation #6 — Instructional Questions RBT Analysis
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Date: Sunday October 27th, 2013.

Grade 6 Time Started: 11:20 Time Ended: 12:00
Learning Objectives To identify the difference between boiling point and evaporation
Cognitive Process Dimension Knowledge Domain Dimension
Questions Asked
Rem |Und |App [Ana |Eva [Crea |Fact |Cone |Proc Meta
07.1 Can anyone explain what is a solid? 1 1
07.2 What is the shape, size, and volume of a solid? 1 1
073 Explain what is a liquid in terms of size/ volume? 1 1
Explain what is a gas in terms of size and volume? 1 1
074
075 Do the particles in gas have less or more energy? 1 1
076 When ther is a change from solid to liquid what happens in terms of energy? 1 1
077 What is the point when solid is changed from liquid to a gas? 1 1
078 What is the process when liquid changes into gas? 1 1
Write in your copybook what you understand about boiling point and . .
07.9 evaporation?
07.10 What is the boiling point of water? 1 1
The teacher is showing kettle, opens the lid and vapour comes out, she asks . .
what is the process?
07.11
07.12  [Whatis the a thermometer 1 1
07.13  |How do you use a thermometer? 1 1
07.14  [What unit do we use to measure temperature? 1 1
07.15 You all had what temperature? Is this the boiling point or evaporation? 1 1
07.16  [Why is the temperature not specific? 1 1
07.17  |What happens at the surface in evaporation? 1 1
07.18  [Why is the temperature not specific? 1 1
Total:
5] 8 1 4 0 0 4 13 1 0

Table 75: Observation #7 — Instructional Questions RBT Analysis
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Date: Sunday October 28th, 2013.
Grade 6 Time Started: 11:20 Time Ended: 12:00
To define evaporation, and explore its properties. To identify
Learning Objectives the boiling point of water
Questions Asked Cognitive Process Dimension Knowledge Domain
Rem |Und |App |Ana |Eva |[Crea |Fact |Conc |Proc|Meta
08.1 What is condensation? 1 1
08.2 What is melting? 1 1
In terms of particles arrangement what happens to particles . .
08.3 during condensation?
Why does condensation have any point and therefore why is . 1
08.4 evaporation the same?
085 Do the particles in gas have less or more energy? 1 1
When ther is a change from solid to liquid what happens in . .
08.6 terms of energy?
08.7 What is the point when solid is changed from liquid to a gas? 1 1
088 What is the process when ligquid changes into gas? 1 1
089 In seawater does evaporation happen all the time? 1 1
Water boiling...Look at the beaker on the bunsen burner? i 1
08.10 Describe what is happening?
Explain if you think it is boiling? Why is not boiling? Why have | s .
08.11 added colouring?
Can you see smoke? Do you thin its evaporation? 1 1
08.12
08.13 The teacher asked a student to read the temperature? 1 1 1
08.14 What happens to the mercury? Why? 1 1
Can you see more change? Check the temperature? 1 1
08.15
The teacher takes the thermometer out and asks what happens s .
08.16 to the temperature?
Will it reach 100, though we see boiling from the bubbles?She s .
gives them a hint | took the water from the tap
08.17
08.18 What do we mean with distilled water? 1 1
In a group, summarize the difference between boiling point and ; .
08.19 evaporation?
08.20 What do you mean by boiling point? 1 1
Evaporation happens at which part of the liquid? Where does
08.21 boiling point happen? 1 1 1
TOTAL: 4 8 1 8 0 0 7 13 1 2

Table 76: Observation #8 — Instructional Questions RBT Analysis
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Appendix G
(Second Rater Questions RBT Analysis)

Cognitive Pracess Dimension  Knowledge Dimensian

Urit Lesson Page Question
Ma. Mo Learming Outcame Ma. Mo Cluestion Rem Urd App Ana Eva Crea Fact Conc Proc Meta
2. Taclassify and campare substances
Properties based on their physical and chemical
1 cfMatter  properties 20 1 ok

(Predict] Check T ar F to show whether youthink each statement is tue or false,

A Liquid water freezes at the same temperature atwhichice mels: 0 degree celsius.
B. & bowling ballweighs less than a styrofoam ball of the same size.

C. Anobject with 2 density greater than the denzity of water will float in water.

210121 D Solubilityis the ability of one substance to dissalvein another, 1 1 21 ok
(Describe] If you were asked to describe an arange to someane wha had never seen anorange, what would voutellthe

2122 persan? 1 1 21 ok
[Sythesize) Many English wards have their ioots in ather languages. The root af the ward salubility iz the latin word salvere,

21123 whichmeans "taloosen” . Make an educated guess about the meaning of the word solubility. 1 B 1 21 na
[Apply) Az youleam the definition of e ach vacabulary terminthis lesson, create your own definition or sketch to help you

21124, remember the meaning of the term. 1 1 21 ok

22 IN.25  [Describe) Does observing a physical property of a substance change the identity of the substance? Explain 1 1 22 ok

23 .26 [Observe) Describe the physical properties of abjects you see inthis phato. 1 1 1 23 ok
(4pply] Describe a comman abject by naming its properties. Trade your mystery-obiect description with a classmate’s and

23 U127, wyto guess what abject he or she has described 1 1 1 23 ok
(Explain] The phota above shows il and vinegar in a pitcher. The tap layer is the o, Describe the density of the vinegar

24 U128, comparedtathe density of the ol 1 1 24 ok
[Predict] IF you let all of the liquid evaparate aut of the pitcher. Wauld you be able ta see the solid particles of the drink mix?

24 123 Explain 1 1 24 ok

25 210, (ldentify) Name something made of aluminium and explain why malleability iz 2 useful property. 1 1 1 1 25 ok

25 .21 (Infer) Compare what happens when a geyser erupts towhat happens when ateakette whistles. 1 1 25 ok

26 212, (dentify) As you read, underline the definition of 2 chemical praperty 1 1 26 ok

26 N.213.  [Predict) ‘Why do automabiles rust mare easily inw et climates than drier climates? 1 1 26 ok

28 .2 M. [Compare] Describe the difference between a physical property and a chemical property? 1 1 28 ok

28 N.219.  [Distinguish] What tupe of property is being shown by each nail? 1 1 28 ok

28 U128 [Predict] Check the comect boxta shaw whether each property of aniron nailis a physical or a chemical property. 1 1 28 ok

29 217, (dentify) List physical and chemical properties used to identify evidence at acrime scene. 1 1 1 29 ok
(Predict] When examining evidence, why might investigatars want ta be mare careful examining chemical properties than

23 U218, physical praperties? 1 1 29 ok
(Evaluate] By examinining the phusical and chemical properties of evidence at acrime scene, Investigatars can often be

23 1213, mare certain abaut what 2 suspicious substance iz not than aboutwhatitis. Why do you think this is the case? 1 1 1 29 ok

30 M.2.20  (nfer) Check the box ta show which would tell you far sure if you had 2 sample of real gold. 1 1 30 ok

[Caleulate] A student finds an ohject with amass of 63.54 g and a volume of 14 cm cubed. Find the density of the abjzct.
F 22, Couldthe ohject be gold? 1 1 3 ak

32 1222 Solubilitg! lammabifiy is 2 physical property. 1 1 32 ok

32 1223 Themeling paint of 2 substance is the temperature at which the substance changes fram a solid ta 2 qasiliquid. 1 1 32 ok

32 1224, Reactivity with water! Magnetismis achemical property. 1 1 32 ok

32 1225, Flammabilityis the abiliy of 2 substance totanster heatfumn. 1 1 32 ok

32 1226 Thecharacteristic properties of a substance dof do not depend on the size of the sample. 1 1 32 ok
(Synthesize] You have two solid substances that look the same. What measurements would yautake and which tests would

32 227 yauperformta determine whether they actually e the same™ 1 1 32 ok
Fillin the blank with the term that best completes the fallowing sentence. Flammability is an example of a

33 Rz Property 1 1 33 ok
Filli the blank with the term that best completes the following sentence. Electrical conductivityis an example of 2

3 URz2 property. 1 1 33 ok

33 U1R2.3. (dentify) 'what are three physical praperties af aluminum fail? 1 1 33 ok

33 U1R24.  [Descibel What effect does obsenving 2 substance's physical praperties have on the substance? 1 1 33 ok
[Explain] Describe how a physical property, such as mass or textwie, aan change without causing a change in the

33 1R25. substance. 1 1 33 ok

33 ULRZE.  [ustifylMust new substances be formed when you observe a chemical praperty? Explain 1 1 33 ok
(Infer) Yau are given samples of the substances shawninthetable. The samples arelabeled 8,6, and C. Atroom
temperature, sample A a solid, sample B is aliquid, and sample Ciz a gas. what are the identities of samples 4,8, and C7 [

33 ULRZT. Hint: Room temperatureis about 20 degree celsius] 1 1 33 ok
(Conchude) The density of galdis 195 giem cubed. The density of iron purite iz 5 g.cm cubed. If 2 nugget of iran pyrite and 2

33 UTRZ8. rugget of gold each have amass of 50 g, what can you conclude about the volume of each nugget? 1 1 33 ok
[Predict] Suppase you needto build a raft ta erass afast-moving river. Describe the physical and chemical prapeties of the

33 U1RZ3. raftthatwouldbe important to ensure your safety. 1 1 33 ok

Total number of questions = 35

Table 77: Second Rater RBT Question Analysis — Textbook #1 “Matter and Energy” Unit 1 Lesson?2
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Unit Page Question
No. Lesson No Learning Outcome No. No.
3.
Physical
and
Chemical To distinguish between physical and
1 Changes chemical changes of matter. 34

35UL3L
35U132
35 UL33
35 U134
36 UL35
37 U136
37 U137
38 U138

39 UL3s

39 UL.3.10.
40 U311

41U1312.
4201313
43 UL3.14,
43 U13.15
44 UL3.16.
44 01317
44 U13.18
44 U13.18
44 U13.20.
45 U1R31
45 U1R32
45 ULR3 3.
45 ULR34
45 U1R35

45 ULR3B

45 ULR3T.

45 ULR3B

45 ULR3S

Question

(Predict] Check T or F to show whether you think each statement is true or false

A.When an ice cube melts, it is still water

8. Matter is lost when a candle is burned

C. When your body digests food, the food is changed into new substances.

{Describe) Write @ word or phrase beginning with each letter of the word CHANGE that
describes changes you have observed in everyday objects.

(Apply) Use context clues to write your own definitions for the words interact and indicate
(Apply) As you learn the definition of each vecabulary term in this lesson, create your own
definition or sketch to help you remember the meaning of the term.physical change,
chemical change, law of conservation of mass

(Explain) What happens to a substance during a physical change?

(Identify) The list below gives several examples of physical changes. Write your own
examples of physical changes on the blank lines

(Anzlyze) How does the yarn in the sweater differ from the wool on the sheep?

(Identify) Use the boxes provided to identify the wood, ashes, and flames involved in the
chemical change. Then write a caption describing the chemical changes you see inthe
photo.

(Explain) How do higher temperatures influence a chemical change?

(Infer) Think of ways you control temperature to influence chemical changes during typical
day. (Hint: Cooking, Art class)

{Compare) How are physical and chemical changes different?

(Infer) List the ohservations you might make as you witness each of the changes below
Then classify each change as a physical change or & chemical change.

(Identify) What is the law of conservation of mass?

|Describe) How is the physical change in the robot reversible, and haw can you tell that the
change follows the law of conservation of mass?

(Infer) What would you observe about the mass in the flask if you did not put the balloon
an top? Why?

Burning/ Dying wool is an example of 2 physical change.

The formation of a precipitate signals a physical / chemical change.

This physical/ chemical change result in the formation of new substances.

The mass of the toy on the right is the same as/ different from the mass of the toy on the
eft

|Explain) Do changes that cannot be easily reversed, such as burning, ohserve the law of
conservation of mass? Explain.

In your own words, define the following terms physical change.

In yaur own words, defing the following terms chemical change.

In your own words, define the following terms law of conservation of mass

(Identify) Give an example of a physical change and an example of a chemical change.
|Compare) How is & chemical change different from a physical change?

|Apply) Suppose a log's mass is 5 kg. After burning, the mass of the ash is 1 kg. Explain
what may have happened to the other 4 kg

|Analyze) As the bright sun shines upon the water the water slowly disappears. The same
sunlight gives eneray to the surrounding plants to canvert water and carbon dioxide into
sugar and oxygen gas. Which change is physical and which is chemical?

(Compare) Relate the statement "You can't get something for nothing” to the law of the
conservation of mass

{Infer) Sharpening a pencil leaves behind pencil shavings. |s sharpening & pencil a
physical change or a chemical change? Explain

Totzl Number of questions= 28

Cognitive Dimension

Rem Und App Ana Eva Crea Fact Conc Proc Meta

1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1
1 1| 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1
w1 3 2 1 273 4 3
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ok
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ok

ok
ok

L no

no

ok
ok

ok
ok
ok
ok

ok

ok
ok
ok
ok

ok
ok
ok
ok
ok
ok
ok

ok

ok

ok
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Dimension

Cognitive Process Dimension K

ok

ok

ok

L no

ok
ok

ok
ok
ok
ok
ok
ok

ok

ok
ok

ok
ok

ok
ok
ok
ok
ok
ok
ok
ok
ok

ok
ok

ok

ok
ok

Pag
Unit e Question
Mo. Lesson Mo Learning Outcome No. No. Question Rem Und App Ana |Eva Crea Fact Conc Proc Meta
4. Pure
Substance
s and To distinguish between pure
substances and mixtures 50
(Predict) Check T or F to show whether you think each statement is true or false.
A Atoms combine in different ways to make up all of the substances you encounter
everyday.
B. Saltwater can be separated into salt and water
51 U141 C Amixture of soil has the same chemical composition throughout
(Apply) Think of a substance that does not dissalve in water. Draw a sketch below that
51 U142  shows what happens when this substance is added to water
(Synthesize) Many English words have their roots in other languages. Use the Greek
words below to make an educated guess about the meanings of the words homogeneous
51 U143 and heterogeneous
(Identify) This list contains the key terms you'll learn inthis lesson. As you read, circle
the definition of each term. (atom, element, compound, mixture, pure substance,
51 U144  hetergeneous, homogeneous)
52 U145 (Compare) What do elements, compounds, and mixtures have in common?
(Predict) If you have ever baked a cake or bread, you know that the ingredients that
52 U1.4.6. combine to make it taste different from the baked food, Why do you think that is?
53 U147 (Analyze) Why are the spheres representing nitrogen and oxygen different colors?
54 U148 (Identify) Fill in the blanks to label the two particle models.
54 U149,  (Explain) Copper is an element. How do these images of copper illustrate this?
55 U1.4.10. (Explain) Water is a compound. How do these images of water illustrate this?
55 U1.4.11.  (Identify) What happens when a pure substance undergoes a chemical change?
(Identify) As you read, underline the ways in which elements are organized on the
56 U1.4.12. periodictable
(Classify) Read about some of the ways in which compounds can be classified. Then fill
57 U1.413. inthe blanks to complete the photo captions.
(Describe) This student is going to make and separate a mixture of sand and salt.
58 Ul.4.14. Complete these captions to describe what is taking place in each photo.
59 U1415.  |Devise) How could you separate a mixture of rocks and sand?
60 U1416. (ldentify) As you read, underline the everyday examples of mixtures on this page
(Summarize) Complete the graphic organizer below by filling in the blanks with terms
from this lesson. Then add definitions or sketches of each term inside the zppropriatz
61 U1.417. box
62 U1.4.18.  Water is a pure substance/ mixture 1
62 U1419.  Water is a{n) element/compound. 1
§2 U1.4.20. Saltwater and sand can be separated with & magnet/filter. 1
62 U1.421. Saltwater is a homogeneous/ heterogeneous mixture. 1
(Predict) Why do you think that the particles of a suspension settle out but the particles
62 U1.4.22. ofacolloid do not?
Fill in the blanks with the term that best completes the following sentences. The basic
83 ULR4.1. building blocks of matter are called
Fill in the blanks with the term that best completes the following sentences. Aln)
63 ULR4.2. is @ substance that is made up of 2 single kind of atom.
Fill in the blanks with the term that best completes the following sentences. Elements
63 ULR4.3. and compounds are two types of
Fill in the blanks with the term that best completes the following sentences. Aln)
63 ULR4.4. is a combination of substances that are combined physically but not chemically.
63 ULR45. (Identify) What kind of mixture is & solution? A suspension? A colloid?
(Apply) Fish give off the compound ammania which has a pH above 72 To which class of
83 ULR4.6. compounds does ammonia belong?
83 ULR47. (Compare] Fill in the fol lowing table with properties of elements and compounds.
63 ULR4.8. (ldentify) What type of mixture i this salad dressing?
63 ULR49. (Explain) Could a mixture be made up of only elements and no compounds? Explain
(Synthesize) Describe a procedure to separate a mixture of sugar, black pepper, and
83 ULR4.10. pebbles. 1 1 1

1512 2 1 2 13" 15 4 1
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