



Biology and Applied Biology I and II
Instructional Planning Guide and Teaching Modules Overview

The biology standards support a framework for instruction and learning experiences which will enable students to develop relevant understandings of the basic knowledge of living organisms and the interaction of these organisms with the natural world. The standards establish the scientific inquiry skills and core content for all biology courses in South Carolina schools. Biology courses should serve as the foundation for higher-level science courses and should give students the science skills necessary for life science–related technical careers.

Teachers, schools, and districts should use these standards to make decisions concerning the structure and content of Biology I CP and Applied Biology I and II. Educators must also determine how all biology courses in their schools, as well as individual classes, may go beyond the standards. These decisions will involve choices regarding additional content, activities, and learning strategies and will depend on the objectives of the particular courses. All biology courses must include inquiry-based instruction, allowing students to engage in problem solving, decision making, critical thinking, and applied learning experiences. 

All biology courses are laboratory courses which should include a minimum of 30 percent hands-on investigations. Biology laboratories will need to be stocked with all of the materials and apparatuses necessary to complete investigations effectively.

The standards in the biology core area will be the basis for the development of the items on the state-required end-of-course examination for Biology 1 and Applied Biology 2. The skills and tools listed in the scientific inquiry sections will be assessed independently from the content knowledge in the respective grade or high school core area under which they are listed. Moreover, scientific inquiry standards and indicators will be assessed cumulatively. Therefore, as students progress through grade levels, they are responsible for the scientific inquiry indicators—including knowledge of the use of tools—in all their earlier grades (South Carolina Academic Standards adopted 2005).

The Biology Curriculum Project consists of the Prioritized Scope and Sequence for College Prep Biology and Applied Biology 1 and II, Instructional Planning Guide, Textbook Correlations,  and Sample Teaching Modules which uses the biology indicators as the focus for instruction. The writers received ongoing feedback from numerous classroom teachers as each phase of the project was drafted and distributed to those teachers who requested to review and use the documents.  NOTE TO THE TEACHER:  This is a collection of suggested assessments, instructional activities, and teaching modules that support the teaching of the South Carolina State Biology Academic Standards. It is important that teachers refer to the Biology Support Document to clarify instructional content and skills for each indicator.
The Prioritized Scope and Sequence is a suggested sequencing of instruction for both the college prep and applied biology courses based on the grouping of indicators by content and process relationships. The Prioritized Scope and Sequence for College Prep, Applied Biology I and Applied Biology II is organized around 90 minute sessions for a period of 80 days to accommodate for the End of Course Examination timeframe. Individual schools will need to adjust accordingly when planning for class period less than 90 minutes or number of instructional days more or less than 80.
The Instructional Planning Guide provides a meaningful sequence of content and coordination of learning and suggested time frames for teaching and learning the biology standards/indicators. The guide includes suggested activities (with answer keys), websites, videos, materials, and instructional and assessment strategies. These guides are to be used to assist in developing weekly and long range plans. 
Textbook Correlations are based on the present state adopted resources.

Sample Teaching Modules provide an opportunity for the application of knowledge using the learner’s acquired skills to pose relevant questions, seek answers, solve meaningful problems, and develop solutions. The modules are supported by the Biology Support Documents.  Teaching modules are developed for all standards and indicators except for Biology Standard B-I Inquiry: The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions. Standard B-1 is to be integrated throughout the course during all activities and laboratory experiences. 
There are nine instructional units based on the recommended grouping of indicators, within standards, from teachers across the state of South Carolina:
	Unit Titles
	Teaching Module Indicators

	Unit I Inquiry
	B-1.3, B-1.2, B-1.9 Refer to Instructional Planning Guide

	Unit II Biochemistry
	B-3.4, B-3.5, B-2.8

	Unit III Cells
	B-2.1, B-2.3, B-2.2, B-2.5

	Unit IV Cell Cycle
	B-2.6, B-2.7, B-2.4

	Unit V Cellular Energy
	B-3.3, B-3.1, B-3.2

	Unit VI Structure and Function of DNA/ RNA
	B-4.1, B-4.2, B-4.3, B-4.4, B-4.8

	Unit VII Heredity
	B-4.5, B-4.6, B-4.7, B-4.8, B-4.9

	Unit VIII Biological Evolution
	B-5.1, B-5.2, B-5.4, B-5.3, B-5.5, B-5.6, B-5.7

	Unit IX Ecology
	B-6.1, B-3.6, B-6.2, B-6.3, B-6.4, B-6.5, B-6.6


Numbering scheme to be used throughout this document:
· The letter B indicates the subject which is biology

· The first number in each notation represents the standard 

· The second number in each notation represents the indicator within the standard

Units II Biochemistry:  (B-3) the student will demonstrate an understanding of the flow of energy within and between living systems and (B-2) the student will demonstrate an understanding of the structure and function of cells and their organelles.
Unit III Cells: (B-2) the student will demonstrate an understanding of the structure and function of cells and their organelles.
Unit IV Cell Cycle: (B-2) the student will demonstrate an understanding of the structure and function of cells and their organelles.
Unit V Cellular Energy: (B-3) the student will demonstrate an understanding of the flow of energy within and between living systems.
Unit VII Heredity: (B-4) the student will demonstrate an understanding of the molecular basis of heredity.
Unit VIII Biological Evolution: (B-5) the student will demonstrate an understanding of biological evolution and the diversity of life.
Unit IX Ecology: (B-3) the student will demonstrate an understanding of the flow of energy within and between living systems and (B-6) the student will demonstrate an understanding of the interrelationships among organisms and the biotic and abiotic components of their environments.
Each teaching module consists of the following components:
· Instructional Focus clarifies the specific content and skills to be taught. The instructional focus indicates which standards and indicators will be addressed in that module. 
· Content Overview clarifies specific content knowledge that is to be taught and mastered.
· Instructional Progression indicates the student’s previous exposure to the content and skills and when this knowledge will be utilized throughout the student’s high school career based on the Biology Academic Standards.
· Instructional Considerations focus on the essential and nonessential content for that module. Please note that the term including appears in parenthetical statements in the Biology Academic Standards. Within these parenthetical including statements are specified the components of the indicator that are critical for the particular core area with regard both to the state assessments and to the management of time in the classroom. While instruction must focus on the entire indicator, educators must be certain to teach the components specified in the parenthetical including statements. The term non-essential does not mean that the learning or understanding is non-essential for biology. It means it is non-essential for that particular indicator. The learning cited as non-essential may be essential for other indicators in biology. 

· Key Vocabulary indicates terminology that is essential for students to understand the content of that indicator or standard.

· Materials Needed is a listing of materials for a class of 25 students unless otherwise stated.
· Teaching the Module is a sample lesson on the focus indicator. The module is an example of how the activities and strategies in the Instructional Planning Guide may be incorporated in classroom lessons. Teaching the module may involve one to several 90 minute class periods. Activities for informal and formal assessment were included to provide teachers with additional instructional resources. Please note that these examples have not been formally validated. 
· Extensions include suggested instructional methods for differentiation of instruction, enrichment, and or interventions. Differentiation refers to the need of educators to modify the curriculum, teaching environment, and practices to create appropriately different learning experiences for students based on individual or group needs. To differentiate instruction is to recognize students’ varying interests, readiness level, and learning profiles and to react responsively. There are four elements of the curriculum that can be differentiated: content, process, products, and learning environment. Interventions are instructional strategies and curricular components used to enhance student learning. Interventions are targeted instruction based on students’ needs. Interventions supplement the general education curriculum. Enrichment refers to those curriculum and instructional strategies and activities that maximize the potential of gifted and talented students that exceed the state-adopted standards for all students.
The following Research Based Instructional Strategies are recommended to be used with this curriculum document:

Experiments/Simulations: These learning strategies involve interactive engagement with the principles or concepts being taught. Activities are created in which the students either discover the concepts being taught or experience the concepts in situations created to represent the real world and involve students in role playing, decision making, and/or drawing conclusions. Using numerous experiments/labs will enhance student achievement because students will have the opportunity to be actively engaged in the learning.

Class Discussion: Using this strategy, teachers ask the students purposeful questions that result in student conversations focused on application, problem solving, evaluation, or motivation for learning. Questions asked by a teacher that result in students responding to the teacher only or answering basic knowledge and comprehension questions do not constitute a class discussion. For example, asking students to provide definitions for predation, competition, parasitism, mutualism and commensalism does not stimulate a class discussion but merely provide feedback as to whether a student has knowledge of these concepts. To generate a class discussion, a teacher may present a problem on the relationships and interrelationships among predators and preys within an ecological environment. 

Cooperative Teams: Using this strategy, teams of three to four students work on a common task that is constructed so team members take responsibility for ensuring that all team members master the objectives. Having students sit in groups or work on group projects does not constitute cooperative learning unless a) team members are individually accountable for mastering the objectives, b) there are equal opportunities for all members to be successful, and c) teams are rewarded for behaviors that facilitate the success of all team members. It is important that as students work in laboratory cooperative learning groups or classroom activity cooperative learning groups that each student is assigned a responsibility and that these responsibilities rotate within the group as tasks are assigned.

Direct Instruction: This strategy involves carefully designed lessons that focus on learning skills, content and strategies in small and clearly defined increments. These lessons are fast paced with the teacher carefully controlling the pace and direction of the lesson. The teacher presents a small amount of learning and engages students in a quick guided practice, and then repeats the cycle. It is important that teachers do not employ lecturing and an occasional question for direct instruction. Students are given the opportunity to apply the “learning” that is provided.
Graphic Organizers: These instructional aids include charts, tables, Venn diagrams, webs, etc. that are used to visually express ideas and concepts in relation to a specific topic. Graphic organizers use short words or phrases and are ideal for students with language issues. These visual tools illustrate key attributes, functions, sequences, differences, likenesses, representations, causal information, and interactions. Graphic organizers can be used to represent the learners’ thinking. Students must preserve or participate in the construction of the organizer for the activity to be considered a part of active instruction. This guide suggests several websites and appropriate use of graphic organizers.

Manipulatives, visuals, and media: These tools are often used to develop conceptual understandings. Manipulatives are often used to illustrate more abstract scientific concepts and representations such as molecules of sugar, DNA and RNA.  Media can be used for illustrating concepts to students through actions and actual simulated visits to learning locations outside of the classroom. In addition, media can make experts available to students in multiple learning locations. Throughout this guide, media resources are referenced for teacher and student use to illustrate various concepts and processes. 

Scaffolded Questioning: The teacher uses carefully structured questions to help students make connections or use their learning. Questioning begins at the most basic levels of knowledge and comprehension. The questions are structured so students are able to successfully respond in small steps to questions that move them from basic knowledge and comprehension levels to more sophisticated levels of thought, such as synthesis and evaluation. Use of this instructional strategy is characterized by questions that are all closely related but grow in rigor or cognitive level as identified by Bloom’s taxonomy. 

Scaffolding: The teacher breaks a complex task into smaller tasks, models the desired learning strategy or task, provide support as students learn to do the task, and then gradually shift as much of the task as possible to the student. This strategy is used to help students to practice and perform a skill at a higher level than the student would be able to do independently.
Guided Practice: Guided practice activities are short teacher-led activities that allow students to demonstrate understanding of the skills or concepts just introduced. Students receive immediate feedback from the teacher, and the teacher’s immediate next steps in the instructional lesson are guided by the students’ understanding or misunderstanding of the skill or concept. Guided practice may include Thumbs Up/Thumbs Down, holding up response cards or slates with student response, students clicking in a response to a computer monitoring system viewed by the teacher, etc. 

Lecture: Lecture is a heavily teacher-centered strategy with little student activity other than note taking and occasional responses to teacher questions. The teacher presents information through speech often accompanied by PowerPoint slides or other visual outlines of the content. It is suggested that lectures are presented in 20-30 minute increments based on the attention span of your learners.

When students are actively engaged in the learning environment, student achievement is enhanced. Active student engagement is depicted by behaviors such as:

· Students eagerly participating in classroom activities:  exhibiting a positive emotional tone with engagement in sustained learning activities. Students indicate that work is interesting and challenging.

· Students providing feedback on cue to the teacher regarding their comprehension such as using thumbs-up or displaying answers on whiteboards, etc.

· Students asking questions for additional information during the instructional phase in the classroom.

· Students selecting activities that further their learning.

· Students initiating learning activities when given the opportunity, such as volunteering to answer a question, providing additional information to the class, relating current learning to previous knowledge, volunteering to seek additional information, etc.

· Students displaying enthusiasm, curiosity and interest in their learning.

· Students using cognitive, metacognitive, and self-regulatory strategies to monitor their learning. 

· Students are observed locating resources or information to support their learning.

· Students are observed exerting effort and concentration.

Adapted from the 2008 Success for All Foundation- Raising The Bar- A Goal Focused Approach for Data-Driven School Change. The Center for Data Driven Reform in Education at Johns Hopkins University (Slavin, R. 2008).
The following guidelines from Teachers Network are recommended to be used with this curriculum document for English Language Learners:
What’s Difficult in Science for ELL Students?

· Discourse structure may be very different from the students’ previous English experience.
· Grammatical forms and structures in textbooks become increasingly complex.
· All four academic language skills are required.
· Scientific misunderstandings are remarkably persistent.
· Study skills are similar to those in language arts and social studies.
Teaching Guidelines for Science

· Identify science themes that have applications across life, physical, and earth sciences.

· Students identify their prior knowledge about the science themes and topics; the teacher takes note of misconceptions that need to be corrected.

· Focus on hands-on activities using science process skills, experimentation, and a variety of science resource materials.

· Develop academic language through discussions, listening, describing observations, reading graphic and text science information, and writing about science experiences.

· Use a variety of instructional approaches to dispel student misconceptions.

· Integrate learning strategy instruction with all science activities.

· Introduce visually dynamic literature before you start a new unit 

· Find simple tactile projects that build a framework before the start of a unit 

· Set the student up with pre-selected Internet sites that bring the concept alive and offer reference points. 

Permission to use granted from Tobey Bassoff. 

http://www.ellcenter.us/resources/documents/CALLAContentStrategies.doc
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Appendices
Appendix A Instructional Progression Matrix 
	Indicators
	K
	1ST 
	2ND
	3RD
	4TH
	5TH
	6TH
	7TH
	8TH
	PHY
	BIO

	B-2.1 Recall the three major tenets of cell theory (all living things are composed of one or more cells; cells are the basic units of structure and function in living things; and all presently existing cells arose from previously existing cells).


	
	
	
	
	
	X
	
	X
	
	
	X

	B-2.2 Summarize the structures and functions of organelles found in a eukaryotic cell (including the nucleus, mitochondria, chloroplasts, lysosomes vacuoles, ribosomes, endoplasmic reticulum [ER], Golgi apparatus, cilia, flagella, cell membrane, nuclear membrane, cell wall, and cytoplasm).


	
	
	
	
	
	X
	
	X
	
	
	X

	B-2.3 Compare the structures and organelles of prokaryotic and eukaryotic cells.

Taxonomy Level: 2.6-B Understand Conceptual Knowledge
	
	
	
	
	
	X
	
	X
	
	
	X

	B-2.4 Explain the process of cell differentiation as the basis for the hierarchical organization of organisms (including cells, tissues, organs, and organ systems).


	
	
	
	
	
	
	
	X
	
	
	X

	B-2.5Explain how active, passive, and facilitated transport serve to maintain the homeostasis of the cell.


	
	
	
	
	
	
	
	X
	
	
	X

	B-2.6 Summarize the characteristics of the cell cycle: interphase (called G1, S, G2); the phases

of mitosis (called prophase, metaphase, anaphase, and telophase); and plant and animal

cytokinesis.


	
	
	
	
	
	
	
	X
	
	
	X

	B-2.7 Summarize how cell regulation controls and coordinates cell growth and division and allows cells to respond to the environment, and recognize the consequences of uncontrolled cell division.


	
	
	
	
	
	
	
	
	
	
	

	B-2.8 Explain the factors that affect the rates of biochemical reactions (including pH, temperature, and the role of enzymes as catalysts).


	
	
	
	
	
	
	
	X
	
	
	X


Instructional Progression Matrix cont.

	Indicators
	K
	1ST 
	2ND
	3RD
	4TH
	5TH
	6TH
	7TH
	8TH
	PHY
	BIO

	B-3.1 Summarize the overall process by which photosynthesis converts solar energy into chemical energy and interpret the chemical equation for the process.


	
	
	
	
	
	
	X
	X
	
	
	

	B-3.2 Summarize the basic aerobic and anaerobic processes of cellular respiration and

interpret the chemical equation for cellular respiration.
	
	
	
	
	
	
	X
	X
	
	
	X

	B-3.3 Recognize the overall structure of adenosine triphosphate (ATP)—namely, adenine, the sugar ribose, and three phosphate groups—and summarize its function (including the ATP-ADP [adenosine diphosphate] cycle).


	
	
	
	
	
	
	
	
	
	
	

	B-3.4 Summarize how the structures of organic molecules (including proteins, carbohydrates,and fats) are related to their relative caloric values.


	
	
	
	
	
	
	
	
	
	
	

	B-3.5 Summarize the functions of proteins, carbohydrates, and fats in the human body.

	
	
	
	
	
	
	
	
	
	
	

	B-3.6 Illustrate the flow of energy through ecosystems (including food chains, food webs, energy pyramids, number pyramids, and biomass pyramids).


	
	
	
	
	
	X
	
	
	
	
	X


Instructional Progression Matrix cont.
	Indicators
	K
	1ST 
	2ND
	3RD
	4TH
	5TH
	6TH
	7TH
	8TH
	PHY
	BIO

	B-4.1 Compare DNA and RNA in terms of structure, nucleotides, and base pairs
	
	
	
	
	
	
	
	
	
	
	

	B-4.2 Summarize the relationship among DNA, genes, and chromosomes.

	
	
	
	
	
	
	
	X
	
	
	X

	B-4.3 Explain how DNA functions as the code of life and the blueprint for proteins.

	
	
	
	
	
	
	
	X
	
	
	X

	B-4.4 Summarize the basic processes involved in protein synthesis (including transcription and translation).


	
	
	
	
	
	
	
	
	
	
	

	B-4.5 Summarize the characteristics of the phases of meiosis I and II.

	
	
	
	
	
	
	
	
	
	
	

	B-4.6 Predict inherited traits by using the principles of Mendelian genetics (including segregation, independent assortment, and dominance).


	
	
	
	
	
	
	
	X
	
	
	X

	B-4.7 Summarize the chromosome theory of inheritance and relate that theory to Gregor Mendel’s principles of genetics.


	
	
	
	
	
	
	
	
	
	
	

	B-4.8 Compare the consequences of mutations in body cells with those in gametes.

	
	
	
	
	
	
	
	
	
	
	

	B-4.9 Exemplify ways that introduce new genetic characteristics into an organism or a population by applying the principles of modern genetics.


	
	
	
	
	
	
	
	
	
	
	


Instructional Progression Matrix cont.
	Indicators
	K
	1ST 
	2ND
	3RD
	4TH
	5TH
	6TH
	7TH
	8TH
	PHY
	BIO

	B-5.1 Summarize the process of natural selection.

	
	
	
	
	
	
	X
	
	X
	
	X

	B-5.2 Explain how genetic processes result in the continuity of life-forms over time.

	
	
	
	
	
	
	X
	
	X
	
	X

	B-5.3 Explain how diversity within a species increases the chances of its survival.

	
	
	
	
	
	
	X
	
	X
	
	X

	B-5.4 Explain how genetic variability and environmental factors lead to biological evolution.

	
	
	
	
	
	
	
	
	X
	
	X

	B-5.5 Exemplify scientific evidence in the fields of anatomy, embryology, biochemistry, and

paleontology that underlies the theory of b
iological evolution.
	
	
	
	
	
	
	
	
	X
	
	X

	B-5.6 Summarize ways that scientists use data from a variety of sources to investigate and critically analyze aspects of evolutionary theory.

	
	
	
	
	
	
	
	
	X
	
	X

	B-5.7 Use a phylogenetic tree to identify the evolutionary relationships among different groups of organisms.

	
	
	
	
	
	
	X
	
	
	
	X


Instructional Progression Matrix cont.

	Indicators
	K
	1st
	2nd
	3rd
	4th
	5th
	6th
	7th
	8th
	        PHY
	   BIO

	B-6.1 Explain how the interrelationships among organisms (including predation, competition, parasitism, mutualism, and commensalism) generate stability within ecosystems.
	
	
	
	
	
	X
	
	X
	
	
	           X

	B-6.2 Explain how populations are affected by limiting factors (including density dependent, density-independent, abiotic, and biotic factors).
	
	
	
	
	
	X
	
	X
	
	
	            X

	B-6.3 Illustrate the processes of succession in ecosystems.
	
	
	
	
	
	
	
	
	
	
	

	B-6.4 Exemplify the role of organisms in the geochemical cycles (including the cycles of

carbon, nitrogen, and water).
	
	
	
	
	
	
	
	
	
	
	

	B-6.5 Explain how ecosystems maintain themselves through naturally occurring processes (including maintaining the quality of the atmosphere, generating soils, controlling the hydrologic cycle, disposing of wastes, and recycling nutrients).
	
	
	
	
	
	
	
	
	
	
	

	B-6.6 Explain how human activities (including population growth, technology, and consumption of resources) affect the physical and chemical cycles and processes of Earth.
	
	
	
	
	
	
	
	
	
	
	


Appendix B Textbook Correlations
	Textbook Correlations
	
	
	
	
	
	
	
	
	
	

	Standard B-2:               The student will demonstrate an understanding of the structure and function of cells and their organelles.


	Expl Life

Prentice Hall


	Zebra

Glencoe


	Dragonfly

Prentice Hall


	Cheetah

Holt

(ch.sctn)
	BSCS   A Molecular Approach


	Lizard in egg

McDougal-Littel


	Modern Biology

owl

Holt


	Concepts and Connect…

Prentice Hall
	Essential Biology

Prentice Hall
	Concepts and Applicat..

Thomson



	B-2.1 Recall the three major tenets of cell theory (all living things are composed of one or more cells; cells are the basic units of structure and function in living things; and all presently existing cells arose from previously existing cells).


	
	p182-185
	Ch7 p169-171
	7.1
	
	Ch3 p70-71
	4-1
	
	Ch4 p57

Ch8 p121
	

	B-2.2
Summarize the structures and functions of organelles found in a eukaryotic cell (including the nucleus, mitochondria, chloroplasts, lysosomes, vacuoles, ribosomes, endoplasmic reticulum [ER], Golgi apparatus, cilia, flagella, cell membrane, nuclear membrane, cell wall, and cytoplasm).
	
	p186-200
	Ch7 p174-183
	7.1

7.2

7.3
	
	Ch3 p73-82
	4-3

4-4
	
	Ch4 p59-69
	

	B-2.3
Compare the structures and organelles of prokaryotic and eukaryotic cells.


	
	p185-186, 191-200
	Ch7 p172-173
	7.1

7.2

7.3

8.2

8.3

10.1
	
	Ch3 p72
	4-2
	
	Ch4 p58-59
	

	B-2.4
Explain the process of cell differentiation as the basis for the hierarchical organization of organisms (including cells, tissues, organs, and organ systems).


	
	p344
	Ch7 p190-193
	7.3
	
	Ch5 p151-155
	1-1

1-2

18-1
	
	Not found
	

	B-2.5
Explain how active, passive, and facilitated transport serve to maintain the homeostasis of the cell.


	
	p187-190, 200-207, 245
	Ch7 p182-189
	8.1

8.2
	
	Ch3 p82-91
	5-1

5-2
	
	Ch5 p80-84
	

	B-2.6
Summarize the characteristics of the cell cycle: interphase (called G1, S, G2); the phases of mitosis (called prophase, metaphase, anaphase, and telophase); and plant and animal cytokinesis.


	
	p244-257, 275
	Ch10 p244-248
	10.2

10.3
	
	Ch5 p134-142
	8-2
	
	Ch8 p123-127
	

	B-2.7
Summarize how cell regulation controls and coordinates cell growth and division and allows cells to respond to the environment, and recognize the consequences of uncontrolled cell division.
	
	p244-247, 253-257, 259
	Ch10 p250-252
	10.1

10.3
	
	Ch5 p144-147
	2-2

3-2

Supp.
	
	Ch8 p128-129
	


	Standard B-3:
The student will demonstrate an understanding of the flow of energy within and between living systems.

	Expl Life

Prentice Hall


	Zebra

Glencoe


	Dragonfly

Prentice Hall


	Cheetah

Holt

(ch.sctn)
	BSCS   A Molecular Approach


	Lizard in egg

McDougal-Littel


	Modern Biology

owl

Holt


	Concepts and Connect…

Prentice Hall
	Essential Biology

Prentice Hall
	Concepts and Applicat..

Thomson



	B-3.1
Summarize the overall process by which photosynthesis converts solar energy into chemical energy and interpret the chemical equation for the process.


	
	p47,218-227,233
	Ch8 p206-213
	9.1

9.2
	
	Ch4 p103-105 (p108-112 detailed)
	6-1

6-2
	
	Ch7 p104-118
	

	B-3.2
Summarize the basic aerobic and anaerobic processes of cellular respiration and interpret the chemical equation for cellular respiration.


	
	p47,220-221,226-233
	Ch9 p221-231
	9.1

9.3
	
	Ch4 p113-115;122-125

(p117-121

detailed)
	7-1

7-2
	
	Ch6 p88-100
	

	B-3.3
Recognize the overall structure of adenosine triphosphate (ATP)—namely, adenine, the sugar ribose, and three phosphate groups—and summarize its function (including the ATP-ADP [adenosine diphosphate] cycle).


	
	p221,224-226,228-233
	Ch9 p202-203
	9.1

9.2
	
	Ch4 p1001-2
	7-2
	
	Ch5 p76-77
	

	B-3.4
Summarize how the structures of organic molecules (including proteins, carbohydrates, and fats) are related to their relative caloric values.


	
	p166-171
	Ch9 221
	3.3
	
	Ch2 p44-48 (no info on kcal)
	3-2

Supp
	
	Ch5 p76 (kcal)

Ch3 p36-50
	

	B-3.5
Summarize the functions of proteins, carbohydrates, and fats in the human body.


	
	p155-160,

166-171
	Ch2 -44-48
	3.3

36.1
	
	Ch2 p44-48
	3-2
	
	Ch3 36-50
	

	B-3.6
Illustrate the flow of energy through ecosystems (including food chains, food webs, energy pyramids, number pyramids, and biomass pyramids).


	
	p41-44, 126,217-220
	Ch3 69-73
	4.2
	
	Ch13 p406-411;417-419
	18-3

Supp Pyramids
	
	Ch19 p416-422
	


	Standard B-4:
The student will demonstrate an understanding of the molecular basis of heredity.


	Expl Life

Prentice Hall


	Zebra

Glencoe


	Dragonfly

Prentice Hall


	Cheetah

Holt

(ch.sctn)
	BSCS   A Molecular Approach


	Lizard in egg

McDougal-Littel


	Modern Biology

owl

Holt


	Concepts and Connect…

Prentice Hall
	Essential Biology

Prentice Hall
	Concepts and Applicat..

Thomson



	B-4.1
Compare DNA and RNA in terms of structure, nucleotides, and base pairs.


	
	p171,

328-331,

336-341
	Ch12 p291-306
	13.1

13.3
	
	Ch8 p230-233
	8-1
	
	Ch10 p172-176
	

	B-4.2
Summarize the relationship among DNA, genes, and chromosomes
	
	p247,270,332
	Ch12 p295-296

Ch14 p344-350
	10.1
	
	Ch5 p138-139
	8-1
	
	Ch8 p123-124
	

	B-4.3
Explain how DNA functions as the code of life and the blueprint for proteins.


	
	p326-329, 

336-344, 363-375
	Ch12 295-306
	13.1

13.2

13.3
	
	Ch8 p226-228;235-238
	10-2
	
	Ch10 p177-179
	

	B-4.4
Summarize the basic processes involved in protein synthesis (including transcription and translation).


	
	p336-349
	Ch12 p300-306
	13.3
	
	Ch8 p239-247
	10-3

10-4
	
	Ch10 p181-187
	

	B-4.5
Summarize the characteristics of the phases of meiosis I and II.


	
	p270-276, 283,312-314
	Ch11 p275-278
	11.2

11.3
	
	Ch6 p168-176
	8-3
	
	Ch8 p130-135
	

	B-4.6
Predict inherited traits by using the principles of Mendelian genetics (including segregation, independent assortment, and dominance).


	
	p277-282,

303-310,

360-362
	Ch11 p263-274
	12.2

12.3
	
	Ch6 p180-187

Ch7 p204-207;212-215
	9-1

9-2
	
	Ch9 p144-151
	

	B-4.7
Summarize the chromosome theory of inheritance a     and relate that theory to Gregor Mendel’s principles of genetics
	
	p270-271,

277-284,

311-313
	Ch11 p279-280

Ch14 p341-353
	12.1

12.2
	
	Ch6 p177-179

Ch7 p200-203
	9-1

9-2
	
	Ch9 160-166
	

	B-4.8
Compare the consequences of mutations in body cells with those in gametes.


	
	p312-314,

345-349
	Ch12 p307-308
	14.1
	
	Ch 8 p252-255
	9-1

9-2

12-1
	
	Ch10 p187-189
	

	B-4.9
Exemplify ways that introduce new genetic characteristics into an organism or a population by applying the principles of modern genetics.
	
	p342-349,360-371
	Ch13 (ALL)
	15.1

15.2

15.3
	
	Ch9 p264-267;275-279
	Supp
	
	Ch11 p208-216

Ch12 all
	

	Standard B-5:
The student will demonstrate an         understanding of biological evolution and the diversity of life.
	Expl Life

Prentice Hall


	Zebra

Glencoe


	Dragonfly

Prentice Hall


	Cheetah

Holt

(ch.sctn)
	BSCS   A Molecular Approach


	Lizard in egg

McDougal-Littel


	Modern Biology

owl

Holt


	Concepts and Connect…

Prentice Hall
	Essential Biology

Prentice Hall
	Concepts and Applicat..

Thomson



	B-5.1
Summarize the process of natural selection.


	
	p417-422, 434-436
	Ch15 p380-381
	16.2

16.3
	
	Ch10 p304-309

Ch11 p330-333
	15-1
	
	Ch13 (refer to B-4)
	

	B-5.2
Explain how genetic processes result in the continuity of life-forms over time.


	
	p116,119,421,

431-441,

461-462
	See B-2.6 & B-4.5


	16.3
	
	See B-2.6 & B-4.5

Ch5 p148-150

Ch12 p324
	15-1

16-1

16-2
	
	See B-2.6 & B-4.5


	

	B-5.3
Explain how diversity within a species increases the chances of its survival.


	
	p116-128,

131-136
	Ch 16 p398-400
	16.1

17.2

17.3
	
	Ch11 p328-329
	16-1

16-2
	
	Review B-4

Ch13 & 14
	

	B-5.4
Explain how genetic variability and environmental factors lead to biological evolution.


	
	p447,472,

495
	Ch16 p393-396

Ch17 436-438
	16.1

17.1
	
	Ch6 p189-191

Ch10 p304-309

Ch12 p374
	16-1

16-2
	
	Ch 14 p269-278

Ch13 p260-265
	

	B-5.5
Exemplify scientific evidence in the fields of anatomy, embryology, biochemistry, and paleontology that underlies the theory of biological evolution.


	
	p393-396,

401-409,

423-443,

452-463
	Ch15 p373-386

Ch17 p417-418
	16.2

19.1
	
	Ch10 p310-319
	15-2
	
	Ch13 p250-253
	

	B-5.6  
Summarize ways that scientists use data from a variety of sources to investigate and critically analyze aspects of evolutionary theory.


	
	p393-396,

401-409,

423-443,

452-463
	Ch15
	16.3

17.1

17.2

19.2
	
	Ch10 p310-319 (see p318)
	17-1

17-2

17-3
	
	Ch13 p250-253 & refer to B-5.4
	

	B-5.7
Use a phylogenetic tree to identify the evolutionary relationships among different groups of organisms.


	
	p605,

699-751, 806-896
	Ch18
	18.2

18.3
	
	Ch 17 (see 17.2 p524-528)
	17-1

17-2

17-3
	
	Ch14 p286-291
	


	Standard B-6:
The student will demonstrate an understanding of the interrelationships among organisms and the biotic and abiotic components of their environments.


	Expl Life

Prentice Hall


	Zebra

Glencoe


	Dragonfly

Prentice Hall


	Cheetah

Holt

(ch.sctn)
	BSCS   A Molecular Approach


	Lizard in egg

McDougal-Littel


	Modern Biology

owl

Holt


	Concepts and Connect…

Prentice Hall
	Essential Biology

Prentice Hall
	Concepts and Applicat..

Thomson



	B-6.1
Explain how the interrelationships among organisms (including predation, competition, parasitism, mutualism, and commensalism) generate stability within ecosystems.


	
	p32-40,

75-83,

521-524,

544
	Ch4 p92-93

Ch3 p63, 67-73
	5.1
	
	Ch14 p428-435
	18-3

20-1
	
	Ch19 p408-414
	

	B-6.2
Explain how populations are affected by limiting factors (including density-dependent, density-independent, abiotic, and biotic factors).


	
	p35,39,

60-61,

65-83,

91-96, 122-128
	Ch4 p90

Ch5 p119-127
	5.1

5.3
	
	Ch14 p436-444

(ch13.2 defines biotic & abiotic)
	19-2

20-2

Supp
	
	Ch18 p386-393
	

	B-6.3
Illustrate the processes of succession in ecosystems
	
	p62-64
	Ch4 p94-97
	4.1
	
	Ch14 p445-447
	20-2
	
	Ch19 p414-416
	

	B-6.4
Exemplify the role of organisms in the geochemical cycles (including the cycles of carbon, nitrogen, and water).


	
	p45-49
	Ch3 p74-80
	4.3
	
	Ch13 p412-416
	18-4
	
	Ch19 p416-417

p422-425
	

	B-6.5
Explain how ecosystems maintain themselves through naturally occurring processes (including maintaining the quality of the atmosphere, generating soils, controlling the hydrologic cycle, disposing of wastes, and recycling nutrients).


	
	p45-49, 78-81, 122-130, 134-135
	Ch4 p87-89

Ch3 p74-80
	4.3
	
	Ch13 p412-416
	22-3
	
	Ch7 p144-115

Ch19
	

	B-6.6
Explain how human activities (including population growth, technology, and consumption of resources) affect the physical and chemical cycles and processes of Earth.


	
	p50,82,95100-105, 122-137
	Ch5 p129-132

Ch6
	6.1

6.2

6.3
	
	Ch16
	19-1

19-2

19-3

22-2

22-3
	
	Ch20

Ch18 p393-396
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