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HIGH SCHOOL COURSES, BIOLOGY

§112.31. Implementation of Texas Essential Knowledge and Skills for Science, High School, Beginning with School Year 20102011.

Source: The provisions of this §112.31 adopted to be effective August 4, 2009, 34 TexReg 5063; amended to be effective August 24, 2010, 35 TexReg 7230.

§112.34. Biology, Beginning with School Year 20102011 (One Credit).

General requirements. Students shall be awarded one credit for successful completion of this course. Prerequisites: none. This course is recommended for students in

Grade 9, 10, or 11.

B.Intro.1 Biology. In Biology, students conduct laboratory and field investigations, use scientific methods during investigations, and make informed decisions

using critical thinking and scientific problem solving. Students in Biology study a variety of topics that include: structures and functions of cells and

viruses; growth and development of organisms; cells, tissues, and organs; nucleic acids and genetics; biological evolution; taxonomy; metabolism and

energy transfers in living organisms; living systems; homeostasis; and ecosystems and the environment.

B.Intro.2 Nature of science. Science, as defined by the National Academy of Sciences, is the "use of evidence to construct testable explanations and

predictions of natural phenomena, as well as the knowledge generated through this process." This vast body of changing and increasing knowledge is

described by physical, mathematical, and conceptual models. Students should know that some questions are outside the realm of science because

they deal with phenomena that are not scientifically testable.

B.Intro.3 Scientific inquiry. Scientific inquiry is the planned and deliberate investigation of the natural world. Scientific methods of investigation are experimental,

descriptive, or comparative. The method chosen should be appropriate to the question being asked.

B.Intro.4 Science and social ethics. Scientific decision making is a way of answering questions about the natural world. Students should be able to distinguish
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between scientific decision-making methods (scientific methods) and ethical and social decisions that involve science (the application of scientific

information).

B.Intro.5 Science, systems, and models. A system is a collection of cycles, structures, and processes that interact. All systems have basic properties that can

be described in space, time, energy, and matter. Change and constancy occur in systems as patterns and can be observed, measured, and modeled.

These patterns help to make predictions that can be scientifically tested. Students should analyze a system in terms of its components and how these

components relate to each other, to the whole, and to the external environment.

B.1 Scientific processes. The student, for at least 40% of instructional time, conducts laboratory and field investigations usingScientific processes. The student, for at least 40% of instructional time, conducts laboratory and field investigations using

safe, environmentally appropriate, and ethical practices. The student is expected to:safe, environmentally appropriate, and ethical practices. The student is expected to:

B.1A Demonstrate safe practices during laboratory and field investigations.Demonstrate safe practices during laboratory and field investigations.

Demonstrate

SAFE PRACTICES DURING FIELD AND LABORATORY INVESTIGATIONS

Including, but not limited to:

Wear appropriate safety equipment, such as goggles, aprons, and gloves

Know location of safety equipment, such as fire extinguisher, safety shower, and eye wash

Follow classroom safety guidelines, as outlined in the Texas Education Agency Texas Safety Standards, 2nd Edition

Handle organisms appropriately

Use lab equipment appropriately

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

B.1B Demonstrate an understanding of the use and conservation of resources and the proper disposal or recycling ofDemonstrate an understanding of the use and conservation of resources and the proper disposal or recycling of

materials.materials.

Demonstrate

AN UNDERSTANDING OF THE USE AND CONSERVATION OF RESOURCES AND THE PROPER DISPOSAL OR

RECYCLING OF MATERIALS
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Including, but not limited to:

Use and conservation of resources

Reducing pollution

Being a wise consumer

Decreasing reliance on fossil fuels

Preserving habitats

Proper disposal or recycling of materials

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

B.2 Scientific processes. The student uses scientific methods and equipment during laboratory and field investigations. TheScientific processes. The student uses scientific methods and equipment during laboratory and field investigations. The

student is expected to:student is expected to:

B.2A Know the definition of science and understand that it has limitations, as specified in subsection (b)(2) of thisKnow the definition of science and understand that it has limitations, as specified in subsection (b)(2) of this

section.section.

Know

THE DEFINITION OF SCIENCE

Including, but not limited to:

Science, as defined by the National Academy of Sciences, is the "use of evidence to construct testable explanations and

predictions of natural phenomena, as well as the knowledge generated through this process".

Understand

SCIENCE HAS LIMITATIONS

Including, but not limited to:

“... some questions are outside the realm of science because they deal with phenomena that are not scientifically testable.”
Scientific inquiry may be limited by current technology
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Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

B.2B Know that hypotheses are tentative and testable statements that must be capable of being supported or notKnow that hypotheses are tentative and testable statements that must be capable of being supported or not

supported by observational evidence. Hypotheses of durable explanatory power which have been tested over asupported by observational evidence. Hypotheses of durable explanatory power which have been tested over a

wide variety of conditions are incorporated into theories.wide variety of conditions are incorporated into theories.

Know

THAT SCIENTIFIC HYPOTHESES ARE TENTATIVE AND TESTABLE STATEMENTS THAT MUST BE CAPABLE OF BEING

SUPPORTED OR NOT SUPPORTED BY OBSERVATIONAL EVIDENCE

Including, but not limited to:

Determine if statements represent testable hypotheses

Analyze data to determine whether the data supports or does not support hypotheses

Widely tested hypotheses

Can have durable explanatory power

May be incorporated into theories

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

B.2C
Know scientific theories are based on natural and physical phenomena and are capable of being tested by multipleKnow scientific theories are based on natural and physical phenomena and are capable of being tested by multiple

independent researchers. Unlike hypotheses, scientific theories are well-established and highly reliable explanations, butindependent researchers. Unlike hypotheses, scientific theories are well-established and highly reliable explanations, but

they may be subject to change as new areas of science and new technologies are developed.they may be subject to change as new areas of science and new technologies are developed.

Know

SCIENTIFIC THEORIES

Including, but not limited to:
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Scientific theories are based on natural and physical phenomena

Scientific theories are capable of being tested by multiple independent researchers

Unlike, hypotheses, scientific theories are well-established and highly reliable explanations

Scientific theories may be subject to change as new areas of science and new technologies are developed

A scientific theory may be subject to change when new evidence is inconsistent with or cannot be explained by current

theory

Examine various scientific theories from the field of biology and the evidence that supports them

Possible examples of related scientific theories may include:

Cell theory

Theory of evolution

Gene theory (Mendel)

Germ theory of disease

Endosymbiotic theory

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.

B.2D Distinguish between scientific hypotheses and scientific theories.Distinguish between scientific hypotheses and scientific theories.

Distinguish

BETWEEN SCIENTIFIC HYPOTHESES AND SCIENTIFIC THEORIES

Including, but not limited to:

Distinguish between scientific hypotheses and scientific theories

Use statements and supporting evidence to determine whether a statement is a hypothesis or a scientific theory

Examine examples of hypotheses and theories in the field of biology

Note(s):

Print Date 08/14/2014   Printed By Joe Nicks, KAUFMAN ISD
page 6 of 67  

about:/module/standards/Tools/Browse?StandardId=109535


HIGH SCHOOL COURSES, BIOLOGY

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

Project 2061: By the end of the 12th grade, students should know that:

In science, the testing, revising, and occasional discarding of theories, new and old, never ends. This ongoing process

leads to a better understanding of how things work in the world but not to absolute truth. 1A/H3bc*

B.2E Plan and implement descriptive, comparative, and experimental investigations, including asking questions,Plan and implement descriptive, comparative, and experimental investigations, including asking questions,

formulating testable hypotheses, and selecting equipment and technology.formulating testable hypotheses, and selecting equipment and technology.

Plan, Implement

DESCRIPTIVE, COMPARATIVE, AND EXPERIMENTAL INVESTIGATIONS

Including, but not limited to:

Observe natural phenomena

Ask questions

Formulate testable hypotheses

Plan and implement investigations

 Descriptive

 Comparative

 Experimental

Select appropriate equipment and technology

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

TEA:

Descriptive, comparative and experimental investigations (Texas Education Agency. (2007-2011). Laboratory and Field

Investigations–FAQ, August 2010. Retrieved from http://www.tea.state.tx.us/index2.aspx?id=5483)
Descriptive investigations involve collecting qualitative and/or quantitative data to draw conclusions about a natural or man-

made system (e.g., rock formation, animal behavior, cloud, bicycle, electrical circuit). A descriptive investigation includes

a question, but no hypothesis. Observations are recorded, but no comparisons are made and no variables are

manipulated.
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Comparative investigations involve collecting data on different organisms/objects/ features/events, or collecting data under

different conditions (e.g., time of year, air temperature, location) to make a comparison. The hypothesis identifies one

independent (manipulated) variable and one dependent (responding) variable. A ―fair test* can be designed to measure
variables so that the relationship between them is determined.

Experimental investigations involve designing a ―fair test* similar to a comparative investigation, but a control is
identified. The variables are measured in an effort to gather evidence to support or not support a causal relationship. This

is often called a ―controlled experiment.
* A fair test is conducted by making sure that only one factor (variable) is changed at a time, while keeping all other

conditions the same. 

TxCCRS:

I. Nature of Science – A3 – Formulate appropriate questions to test understanding of natural phenomena. 

B.2F
Collect and organize qualitative and quantitative data and make measurements with accuracy and precision using toolsCollect and organize qualitative and quantitative data and make measurements with accuracy and precision using tools

such as calculators, spreadsheet software, data-collecting probes, computers, standard laboratory glassware, microscopes,such as calculators, spreadsheet software, data-collecting probes, computers, standard laboratory glassware, microscopes,

various prepared slides, stereoscopes, metric rulers, electronic balances, gel electrophoresis apparatuses, micropipettors,various prepared slides, stereoscopes, metric rulers, electronic balances, gel electrophoresis apparatuses, micropipettors,

hand lenses, Celsius thermometers, hot plates, lab notebooks or journals, timing devices, cameras, Petri dishes, labhand lenses, Celsius thermometers, hot plates, lab notebooks or journals, timing devices, cameras, Petri dishes, lab

incubators, dissection equipment, meter sticks, and models, diagrams, or samples of biological specimens or structures.incubators, dissection equipment, meter sticks, and models, diagrams, or samples of biological specimens or structures.

Collect, Organize

DATA

Including, but not limited to:

Qualitative

Quantitative

Make

MEASUREMENTS WITH ACCURACY AND PRECISION USING TOOLS

Including, but not limited to:

Calculators (4 function or higher)

Spreadsheet software

Data collecting probes

Computers

Standard laboratory glassware

Microscopes
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Various prepared slides

Stereoscopes

Metric rulers

Electronic  balances

Gel electrophoresis apparatuses

Micropipettors

Hand lenses

Celsius thermometers

Hot plates

Lab notebooks or journals (science notebooks)

Timing devices

Cameras

Petri dishes

Lab incubators

Dissection equipment

Meter sticks

Models, diagrams, or samples of biological specimens or structures  

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

Students will be allowed to utilize 4 function, scientific, or graphing calculators on the STAAR Biology Assessment.

B.2G Analyze, evaluate, make inferences, and predict trends from data.Analyze, evaluate, make inferences, and predict trends from data.

Analyze, Evaluate, Make inferences, Predict

TRENDS FROM DATA

Including, but not limited to:

Use appropriate mathematical calculations

Possible examples may include:

Averaging

Percent change
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Probabilities and ratios

Rate of change

Use appropriate standard international (SI) units

Analyze and evaluate data (narrative, numerical, graphical) in order to make inferences and predict trends

Possible data format examples may include:

Punnett squares

Food chains / food webs

Ecological pyramids

Data and fact tables

Graphs

Maps

Dichotomous Keys

Graphic organizers

Feedback loops

Codon charts

Fossil record

Images (e.g., illustrations, sketches, photomicrographs)

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

Students may be asked to interpret data in multiple contexts in order to make inferences and predict trends.

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.
I. Nature of Science – A4 – Rely on reproducible observations of empirical evidence when constructing, analyzing, and
evaluating explanations of natural events and processes.

B.2H
Communicate valid conclusions supported by the data through methods such as lab reports, labeled drawings, graphicCommunicate valid conclusions supported by the data through methods such as lab reports, labeled drawings, graphic

organizers, journals, summaries, oral reports, and technology-based reports.organizers, journals, summaries, oral reports, and technology-based reports.

Communicate

VALID CONCLUSIONS SUPPORTED BY DATA
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Including, but not limited to:

Communicate conclusions in oral, written, and graphic forms

Use essential vocabulary of the discipline to communicate conclusions

Use appropriate writing practices consistent with scientific writing

Present scientific information in appropriate formats for various audiences

Various methods for communicating conclusions

Lab reports

Labeled drawings

Diagrams

Graphic organizers (including charts and tables)

Graphs

Journals (science notebooks)

Summaries

Oral reports

Technology-based reports

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

TxCCRS:

IV. Nature of Science: Scientific Ways of Learning and Thinking – E1 – Use several modes of expression to describe or
characterize natural patterns and phenomena. These modes of expression include narrative, numerical, graphical, pictorial,

symbolic, and kinesthetic.

B.3 Scientific processes. The student uses critical thinking, scientific reasoning, and problem solving to make informedScientific processes. The student uses critical thinking, scientific reasoning, and problem solving to make informed

decisions within and outside the classroom. The student is expected to:decisions within and outside the classroom. The student is expected to:

B.3A In all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logicalIn all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical

reasoning, and experimental and observational testing, including examining all sides of scientific evidence ofreasoning, and experimental and observational testing, including examining all sides of scientific evidence of

those scientific explanations, so as to encourage critical thinking by the student.those scientific explanations, so as to encourage critical thinking by the student.

Analyze, Evaluate, Critique

Print Date 08/14/2014   Printed By Joe Nicks, KAUFMAN ISD
page 11 of 67  

about:/module/standards/Tools/Browse?StandardId=109550
about:/module/standards/Tools/Browse?StandardId=109551


HIGH SCHOOL COURSES, BIOLOGY

SCIENTIFIC EXPLANATIONS, IN ALL FIELDS OF SCIENCE, SO AS TO ENCOURAGE CRITICAL THINKING BY THE

STUDENT

Including, but not limited to:

Use

Empirical evidence

Logical reasoning

Experimental and observational testing

Examine

All sides of scientific evidence of those explanations

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

Project 2061: By the end of the 8th grade, students should know that:

Scientific knowledge is subject to modification as new information challenges prevailing theories and as a new theory leads

to looking at old observations in a new way. 1A/M2

Some scientific knowledge is very old and yet is still applicable today. 1A/M3

Scientific investigations usually involve the collection of relevant data, the use of logical reasoning, and the application of

imagination in devising hypotheses and explanations to make sense of the collected data. 1B/M1b*

If more than one variable changes at the same time in an experiment, the outcome of the experiment may not be clearly

attributable to any one variable. It may not always be possible to prevent outside variables from influencing an investigation

(or even to identify all of the variables). 1B/M2ab

TxCCRS:

I. Nature of Science – A1 – Utilize skepticism, logic, and professional ethics in science.
I. Nature of Science – A4 – Rely on reproducible observations of empirical evidence when constructing, analyzing, and
evaluating explanations of natural events and processes.

B.3B
Communicate and apply scientific information extracted from various sources, such as current events, news reports,Communicate and apply scientific information extracted from various sources, such as current events, news reports,

published journal articles, and marketing materials.published journal articles, and marketing materials.

Communicate, Apply 

SCIENTIFIC INFORMATION
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Including, but not limited to:

Review scientific information from a variety of sources

Summarize and communicate scientific information from a variety of sources

Evaluate the quality and accuracy of information from research sources

Current events

News reports

Published journal articles

Marketing materials

Possible additional sources may include:

Books

Interviews, conference papers

Science notebooks

Search engines, databases, and other media or online tools

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

B.3C Draw inferences based on data related to promotional materials for products and services.Draw inferences based on data related to promotional materials for products and services.

Draw

INFERENCES BASED ON DATA RELATED TO PROMOTIONAL MATERIALS

Including, but not limited to:

Examine data from promotional materials for products and services described in print, on television, and on the Internet

Evaluate data for quality and accuracy  

Evaluate completeness and reliability of information from sources

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content
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standards.

B.3D
Evaluate the impact of scientific research on society and the environment.Evaluate the impact of scientific research on society and the environment.

Evaluate

IMPACT OF RESEARCH

Including, but not limited to:

Read technical and scientific articles to gain understanding of the impact of research.

Evaluate the impact of research on society, everyday life, and the environment.

Recognize how scientific discoveries are connected to technological innovations.

Understand how scientific research and technology have an impact on ethical and legal practices.

Understand how commonly held ethical beliefs impact scientific research.

Understand how scientific discoveries have impacted/changed commonly held beliefs.

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

TxCCRS:

I. Nature of Science – A4 – Rely on reproducible observations of empirical evidence when constructing, analyzing, and
evaluating explanations of natural events and processes.

B.3E Evaluate models according to their limitations in representing biological objects or events.Evaluate models according to their limitations in representing biological objects or events.

Evaluate

MODELS

Including, but not limited to:

Examine and evaluate various biological models (including physical, mathematical, and conceptual)

Identify advantages and limitations in biological models

Possible examples of biological models may include:

DNA
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Cell models

Viral models

Cladograms

Simulations

Molecular models

Food chains

Food webs

Ecological pyramids

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

B.3F Research and describe the history of biology and contributions of scientists.Research and describe the history of biology and contributions of scientists.

Research, Describe

THE HISTORY OF BIOLOGY AND CONTRIBUTIONS OF SCIENTISTS

Including, but not limited to:

Conduct research on significant events in the history of biology

Conduct research on contributions of various biologists

Possible examples may include:

Charles Darwin (theory of evolution)

Thomas Malthus (principles of populations)

Jean-Baptiste Lamarck (theory of inheritance of acquired characteristics)

Gregor Mendel (father of genetics)

Robert Hooke (discovery of cells)

Antoine van Leeuwenhoek (observed first living cells)

Matthias Schleiden (cell theory)

Theodor  Schwann (cell theory)

Rudolph Virchow  (cell theory)

Robert Koch (Koch’s postulates)
Frederick Griffith and Oswold Avery (transforming principle)
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Alfred Hershey and Martha Chase (confirmed transforming principle)

Erwin Chargaff (nitrogenous base pairing)

James Watson and Francis Crick (structure of DNA)

Rosalind Franklin (structure of DNA)

Edward Jenner (vaccinations)

Alexander Fleming (antibiotics)

Louis Pasteur (vaccinations and pasteurization)

Carolus Linnaeus (taxonomy)

Alfred Wegener (continental drift)

Alfred Russel Wallace (biogeography / zoogeographic regions)

Note(s):

STAAR:

The process skills will be incorporated into at least 40% of the test questions and will be identified along with content

standards.

TxCCRS:

IV. Science, Technology, and Society – C1 – Understand the historical development of major theories in science.
IV. Science, Technology, and Society – C2 – Recognize the role of people in important contributions to scientific
knowledge.

B.4 Science concepts. The student knows that cells are the basic structures of all living things with specialized parts thatScience concepts. The student knows that cells are the basic structures of all living things with specialized parts that

perform specific functions and that viruses are different from cells. The student is expected to:perform specific functions and that viruses are different from cells. The student is expected to:

B.4A Compare and contrast prokaryotic and eukaryotic cells.Compare and contrast prokaryotic and eukaryotic cells.

Supporting StandardSupporting Standard

Compare, Contrast

PROKARYOTIC AND EUKARYOTIC CELLS

Including, but not limited to:

Identify structures and processes common to both prokaryotic and eukaryotic cells

Structures

Cell wall

Cell membrane
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Ribosomes

Genetic material

Cytoplasm

Flagella or cilia

Processes

Photosynthesis

Cellular respiration

Transcription

Translation

Homeostasis

Cell division

DNA replication

Recognize how the above processes are carried out differently between prokaryotic cells and eukaryotic cells

Recognize structures and processes unique to eukaryotic cells

Membrane-bound organelles

Nucleus (including nuclear membrane and nucleolus)

Chloroplast (although some prokaryotes may contain cholorphyll)

Golgi apparatus

Lysosome

Mitochondrion

Plastid

Rough endoplasmic reticulum

Smooth endoplasmic reticulum

Vacuole

Vesicle

Meiosis

Note(s):

STAAR:

Students are introduced to prokaryotic cells and eukaryotic cells in Grade 6 (6.12B) and to cell organelles in Grade 7

(7.12D). Organelles, included in middle school content, include the cell membrane, cell wall, nucleus, cytoplasm,

mitochondrion, chloroplast, and vacuole.

Students may be assessed by identifying examples of organisms as prokaryotic or eukaryotic.

Project 2061: By the end of the 12th grade, students should know that:
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Every cell is covered by a membrane that controls what can enter and leave the cell. 5C/H1a

In all but quite primitive cells, a complex network of proteins provides organization and shape and, for animal cells,

movement. 5C/H1b

Within the cells are specialized parts for the transport of materials, energy capture and release, protein building, waste

disposal, passing information, and even movement. 5C/H2a

In addition to the basic cellular functions common to all cells, most cells in multicellular organisms perform some special

functions that others do not. 5C/H2b

The work of the cell is carried out by the many different types of molecules it assembles, mostly proteins. Protein

molecules are long, usually folded chains made from 20 different kinds of amino acid molecules. The function of each

protein molecule depends on its specific sequence of amino acids and its shape. The shape of the chain is a consequence

of attractions between its parts. 5C/H3

TxCCRS:

VI. Biology – A2 – Explain in your own words how cells can be categorized into two major types: prokaryotic and
eukaryotic, and describe major features that distinguish one from the other.

VI. Biology – A3 – Describe the structure and function of major subcellular organelles.

B.4B Investigate and explain cellular processes, including homeostasis, energy conversions, transport of molecules,Investigate and explain cellular processes, including homeostasis, energy conversions, transport of molecules,

and synthesis of new molecules.and synthesis of new molecules.

Readiness StandardReadiness Standard

Investigate, Explain

CELLULAR PROCESSES

Including, but not limited to:

Homeostasis

Possible examples may include:

Osmotic balance

Maintain balanced concentrations of molecules (e.g., sugar, salt, ions, etc.)

Energy conversions

Bioenergetics of ADP-ATP cycling (conceptual understanding)

Cellular respiration

Aerobic

Anaerobic

Photosynthesis
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Chemosynthesis (conceptual understanding)

Transport of molecules

Permeability

Active

Passive

Facilitated diffusion

Osmosis

Endo- and exocytosis of macromolecules

Disposal of wastes

Synthesis of new molecules (organic polymers from monomers)

Nucleic acids

Proteins

Lipids (conceptual understanding)

Carbohydrates

Location of synthesis (e.g., nucleus, ribosomes, endoplasmic reticulum, chloroplast)

Function of cellular structures

Cell wall

Cell membrane

Ribosomes

Genetic material

Cytoplasm

Flagella or cilia

Nucleus (including nuclear membrane and nucleolus)

Chloroplast

Golgi apparatus

Lysosome

Mitochondrion

Rough endoplasmic reticulum

Smooth endoplasmic reticulum

Vacuole

Vesicle

Note(s):

STAAR:

In Grade 7, students are introduced to some cellular structures and their functions (7.12D).  Students are asked to
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differientiate between the structures and functions in plant and animal cell organelles.

In Grade 7, students are introduced to the concept of organisms maintaining balance in stable internal conditions

[homeostasis] (7.13A and 7.13B).  Students compare functions of a cell to functions of organisms (7.12E); investigate how

organisms respond to external stimuli found in the environment (7.13A), and describe and relate responses in organisms

that may result from internal stimuli that allow them to maintain balance (7.13B).

TxCCRS:

VI. Biology – A6 – Know the structure of membranes and how this relates to permeability.
VI. Biology – F1 – Know that organisms possess various structures and processes (feedback loops) that maintain steady
internal conditions.

VI. Biology – F2 –Describe , compare, and contrast structures and processes that allow gas exchange, nutrient uptake and
processing, waste excretion, nervous and hormonal regulation, and reproduction in plants, animals, and fungi; give

examples of each.

B.4C Compare the structures of viruses to cells, describe viral reproduction, and describe the role of viruses inCompare the structures of viruses to cells, describe viral reproduction, and describe the role of viruses in

causing diseases such as human immunodeficiency virus (HIV) and influenza.causing diseases such as human immunodeficiency virus (HIV) and influenza.

Readiness StandardReadiness Standard

Compare

THE STRUCTURES OF VIRUSES TO CELLS

Including, but not limited to:

Viral structures

Capsid (all viruses)

Nucleic acid (all viruses)

Envelope (some viruses)

Surface membrane proteins (some viruses)

Viral diversity (e.g., morphology, modes of replication, and chemical composition)

Possible examples may include:

Bacteriophage

Tobacco mosaic virus

HIV

Rabies virus

Polio virus

Influenza virus
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Compare nonliving viruses to living cells

Effect of antibiotics on viruses versus bacteria

Describe

VIRAL REPRODUCTION

Including, but not limited to:

Most viruses are cell-specific

Stages of viral reproduction (e.g., entry, replication, release, and latency)

Possible examples may include:

DNA viruses

RNA viruses

Retroviruses

Bacteriophages

Viral reproductive cycles

Lytic cycle

Lysogenic cycle

Describe

THE ROLE OF VIRUSES IN CAUSING DISEASES

Including, but not limited to:

Role of viruses in causing diseases

Infection, spread, and transfer of viruses

Latency

Hosts

Viral reservoirs

Host defense to viral infection

Immune response

Role of vaccines in prevention of viral diseases

Mechanisms of antiviral drugs

Examples of diseases

Human immunodeficiency virus (HIV)

Influenza

Possible additional examples of diseases may include:

Print Date 08/14/2014   Printed By Joe Nicks, KAUFMAN ISD
page 21 of 67  



HIGH SCHOOL COURSES, BIOLOGY

Common colds

Smallpox

Hepatitis

Warts

Chickenpox / shingles

Herpes

Note(s):

STAAR:

This is the student’s first experience with viruses, viral structure, viral reproduction and the role of viruses in causing
diseases.

B.5 Science concepts. The student knows how an organism grows and the importance of cell differentiation. The student isScience concepts. The student knows how an organism grows and the importance of cell differentiation. The student is

expected to:expected to:

B.5A Describe the stages of the cell cycle, including deoxyribonucleic acid (DNA) replication and mitosis, and theDescribe the stages of the cell cycle, including deoxyribonucleic acid (DNA) replication and mitosis, and the

importance of the cell cycle to the growth of organisms.importance of the cell cycle to the growth of organisms.

Readiness StandardReadiness Standard

Describe

THE STAGES OF THE CELL CYCLE

Including, but not limited to:

Cell cycle

Interphase

G1

S

Process of DNA replication, including

DNA Helicase

Replication fork

DNA polymerase

Complementary strand

Lagging strand and leading strand (conceptual understanding)
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Parent and daughter strand

G2

M phase / mitotic (somatic cells), i.e. mitosis

Prophase

Metaphase

Anaphase

Telophase

Cytokinesis

Describe

IMPORTANCE OF CELL CYCLE TO GROWTH OF ORGANISMS

Including, but not limited to:

Growth

Repair of tissue

Note(s):

STAAR:

Students may be assessed using various formats to identify the stages of mitosis such as diagrams, photomicrographs,

and drawings. (B.2F and B.2G).

This is the students’ first experience with the cell cycle.  In middle school, students are introduced to the concept of cell
theory (6.12A, 7.12F).  Students are introduced to the concept that all organisms come from cells and recognize that cells

carry on similar functions. 

Project 2061: By the end of the 12th grade, students should know that:

Complex interactions among the different kinds of molecules in the cell cause distinct cycles of activities, such as growth

and division. Cell behavior can also be affected by molecules from other parts of the organism or even other organisms.

5C/H5

A living cell is composed of a small number of chemical elements mainly carbon, hydrogen, nitrogen, oxygen, phosphorous,

and sulfur. Carbon, because of its small size and four available bonding electrons, can join to other carbon atoms in chains

and rings to form large and complex molecules. 5C/H8

TxCCRS:

VI. Biology – A4 – Describe the major features of mitosis and relate this process to growth and asexual reproduction.
VI. Biology – A5 – Understand the process of cytokinesis in plant and animal cells and how this process is related to
growth.
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B.5B
Examine specialized cells, including roots, stems, and leaves of plants; and animal cells such as blood, muscle, andExamine specialized cells, including roots, stems, and leaves of plants; and animal cells such as blood, muscle, and

epithelium.epithelium.

Supporting StandardSupporting Standard

Examine

SPECIALIZED CELLS

Including, but not limited to:

Observe specialized plant and animal cells

Describe  characteristics (modifications) of cells as they relate to the function of the cell in the organism

Plant cell examples

Palisade mesophyll cell (leaves)

Guard cell (leaves)

Root hair cell (roots)

Parenchyma cell (stems)

Sieve tube cell (stem, root, and leaves)

Companion cell (root and stem)

Collenchyma cell (stems)

Sclerenchyma cell (stems)

Meristem cell (root and stem)

Animal cell examples

Red blood cell

White blood cells

Skeletal, smooth, and cardiac muscle cells

Epithelial cell

Possible additional animal cell examples may include:

Neuron (nerve cell)

Osteocyte (mature bone cell)

Sex cells (gametes)

Cone or rod cell

Phagocytes

Adipocytes (fat cell)
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Note(s):

STAAR:

Students compare functions of a cell such as waste removal to the functions of organisms (7.12E).  Students also

recognize that according to the cell theory, cells carry on similar functions such as extracting energy from food to sustain

life (7.12F).

Project 2061: By the end of the 12th grade, students should know that:

Every cell is covered by a membrane that controls what can enter and leave the cell. 5C/H1a

In all but quite primitive cells, a complex network of proteins provides organization, shape and, for animal cells, movement.

5C/H1b

Within the cells are specialized parts for the transport of materials, energy capture and release, protein building, waste

disposal, passing information, and even movement. 5C/H2a

In addition to the basic cellular functions common to all cells, most cells in multicellular organisms perform some special

functions that others do not. 5C/H2b

Most cells function best within a narrow range of temperature and acidity. At very low temperatures, reaction rates are too

slow. High temperatures and/or extremes of acidity can irreversibly change the structure of most protein molecules. Even

small changes in acidity can alter the molecules and how they interact. 5C/H7

TxCCRS:

VI. Biology – A1 – Know that, although all cells share basic features, cells differentiate to carry out specialized functions.

B.5C Describe the roles of DNA, ribonucleic acid (RNA), and environmental factors in cell differentiation.Describe the roles of DNA, ribonucleic acid (RNA), and environmental factors in cell differentiation.

Supporting StandardSupporting Standard

Describe

THE ROLES OF DNA, RIBONUCLEIC ACID (RNA), AND ENVIRONMENTAL FACTORS IN CELL DIFFERENTIATION

Including, but not limited to:

Gene expression

Epigenetic control

Extrinsic factors (e.g., temperature, chemicals, radiation)

Intrinsic factors (e.g., proteins and other signaling molecules)

Note(s):

STAAR:

Although Grade 7 students have been introduced to the role of genetic material (DNA) in governing traits of individuals
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(7.14C), this is the first time students have been directly introduced to the concept of cell differentiation and the role DNA,

RNA, and the environment play in that process.

Project 2061: By the end of the 12th grade, students should know that:

The work of the cell is carried out by the many different types of molecules it assembles, mostly proteins. Protein

molecules are long, usually folded chains made from 20 different kinds of amino acid molecules. The function of each

protein molecule depends on its specific sequence of amino acids and its shape. The shape of the chain is a consequence

of attractions between its parts. 5C/H3

The genetic information encoded in DNA molecules provides instructions for assembling protein molecules. 5C/H4a

The genetic information encoded in DNA molecules is virtually the same for all life forms. 5C/H4b

TxCCRS:

VI. Biology – D3 – Understand the molecular structures and functions of nucleic acids.

B.5D Recognize that disruptions of the cell cycle lead to diseases such as cancer.Recognize that disruptions of the cell cycle lead to diseases such as cancer.

Supporting StandardSupporting Standard

Recognize

THAT DISRUPTIONS OF THE CELL CYCLE LEAD TO DISEASES SUCH AS CANCER

Including, but not limited to:

Cancer as uncontrolled cell division or inappropriate cell proliferation

Cell cycle control mechanisms

Cascade of chemical reactions that relay a cell from one stage to the next

Set of checkpoints that monitor completion of critical events and delay progression to the next stage, if necessary

Genetic alterations shown to contribute to cancer development

Gain-of-function mutations (oncogenes)

Lossoffunction mutations (“tumor suppressor” genes)
Basics of the cell cycle, cancer, and their overlap

Note(s):

STAAR:

This is students’ first experience with disruptions of the cell cycle.
Project 2061: By the end of the 12th grade, students should know that:

Gene mutation in a cell can result in uncontrolled division called cancer. Exposure of cells to certain chemicals and

radiation increases mutations and thus the chance of cancer. 5C/H6 
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B.6 Science concepts. The student knows the mechanisms of genetics, including the role of nucleic acids and the principles ofScience concepts. The student knows the mechanisms of genetics, including the role of nucleic acids and the principles of

Mendelian Genetics. The student is expected to:Mendelian Genetics. The student is expected to:

B.6A Identify components of DNA, and describe how information for specifying the traits of an organism is carried inIdentify components of DNA, and describe how information for specifying the traits of an organism is carried in

the DNA.the DNA.

Readiness StandardReadiness Standard

Identify

COMPONENTS OF DNA

Including, but not limited to:

Structure of nucleotide

Deoxyribose sugar

Phosphate group

Nitrogen base (adenine, thymine, guanine, and cytosine)

Structure of a DNA molecule

Double helix or twisted ladder shape

Hydrogen bonds between base pairs

Complementary base pairing rules

Antiparallel

5’, 3’

Describe

HOW INFORMATION FOR SPECIFYING THE TRAITS OF AN ORGANISM IS CARRIED IN THE DNA

Including, but not limited to:

Nitrogenous base sequence makes up the genetic code

Genes code for polypeptides which are processed, folded, and sometimes linked together to form biologically functional /

active proteins

DNA triplets (codons) code for one amino acid

Amino acids link together to form polypeptides

Polypeptides are processed to form biologically functional / active proteins

Protein presence, absence, and interactions determine an organism’s traits (growth, development, cellular functions,
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structure, etc.)

Note(s):

STAAR:

Students should be exposed to, but not assessed on the classification of nitrogen bases as purines and pyrimidines.  This

information may assist in explaining base pairing rules.

In Grade 7, students are introduced to the concept that information for specifying traits of an organism is governed by

genetic material (7.14C). 

This is the first time students have been introduced to the components and structure of DNA.

Project 2061: By the end of the 12th grade, students should know that:

The information passed from parents to offspring is coded in DNA molecules, long chains linking just four kinds of smaller

molecules, whose precise sequence encodes genetic information. 5B/H3*

TxCCRS:

VI. Biology – D3 – Understand the molecular structures and functions of nucleic acids.

B.6B Recognize that components that make up the genetic code are common to all organisms.Recognize that components that make up the genetic code are common to all organisms.

Supporting StandardSupporting Standard

Recognize

THAT COMPONENTS THAT MAKE UP THE GENETIC CODE ARE COMMON TO ALL ORGANISMS

Including, but not limited to:

Universality of code (with some exceptions)

Structure of DNA is similar for most organisms

DNA triplets code for the same amino acids in most organisms

Note(s):

STAAR:

In Grade 7, students are introduced to the concept that information for specifying traits of an organism is governed by

genetic material (7.14C). 

In Grade 6, students recognize the presence of a nucleus determines whether a cell is prokaryotic or eukaryotic (6.12B). 

Grade 6 students are given a basic introduction to classification of organisms at the domain and kingdom levels (6.12C,

6.12D).
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TxCCRS:

VI. Biology – D3 – Understand the molecular structures and functions of nucleic acids.

B.6C
Explain the purpose and process of transcription and translation using models of DNA and RNA.Explain the purpose and process of transcription and translation using models of DNA and RNA.

Supporting StandardSupporting Standard

Explain

THE PURPOSE AND PROCESS OF TRANSCRIPTION AND TRANSLATION USING MODELS OF DNA AND RIBONUCLEIC

ACID RNA

Including, but not limited to:

Purpose of transcription

Purpose of translation

Differences between DNA and RNA

Number of strands

Type of sugar

Nitrogen bases

Location in cell

Function

Base pairing between DNA and RNA

Differentiation among

mRNA

tRNA

rRNA

Describe the process (steps) of transcription

Describe the process (steps) of translation

Differentiate between transcription and translation

Location within the cell

End product

Translate a sequence of DNA or RNA given a codon chart (various charts including rectangular or circular models)

Use models of transcription and translation

Labeled diagrams

Drawings
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Computer simulations

Video animations

Student-constructed models

Note(s):

STAAR:

This is the first time students have been introduced to transcription and translation.

Students may be asked to interpret data in multiple contexts (codon charts) in order to make inferences and predict trends

(B.2G).

Students should understand that “weak” hydrogen bonds along with enzyme action causes DNA to unzip between the
bases creating the template strand for RNA transcription and DNA replication.

TxCCRS:

VI. Biology – D3 – Understand the molecular structures and functions of nucleic acids.

B.6D Recognize that gene expression is a regulated process.Recognize that gene expression is a regulated process.

Supporting StandardSupporting Standard

Recognize

THAT GENE EXPRESSION IS A REGULATED PROCESS

Including, but not limited to:

Recognize that gene expression can be regulatedat various stages of the protein synthesis pathway

Recognize that cells use various mechanisms to regulate gene expression

Examples:

Histone modification

Operons (bacteria)

Regulatory proteins (i.e. transcription factors)

mRNA processing, transport and degradation

Possible additional examples include:

Non-coding RNA (microRNA and siRNA)

Folding, cutting, and processing of proteins (post-translational modification)

Note(s):
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STAAR:

This is the first time students have been introduced to the regulation processes of gene expression.

Students should recognize that the expression of genes determine the traits of an individual. 

In Grade 7, students are introduced to the concept that information for specifying traits of an organism is governed by

genetic material (7.14C).

B.6E
Identify and illustrate changes in DNA and evaluate the significance of these changes.Identify and illustrate changes in DNA and evaluate the significance of these changes.

Readiness StandardReadiness Standard

Identify, Illustrate

CHANGES IN DNA

Including, but not limited to:

Change in base sequence

Insertion

Deletion

Substitution

Frameshift

Point

Chromosome-level changes

Duplication

Deletion

Inversion

Translocation

Non-disjunction

Evaluate

THE SIGNIFICANCE OF THESE CHANGES

Including, but not limited to:

Evaluate effect of DNA triplet changes on amino acids using a codon chart

Changes in base sequence

Gene mutations (small-scale mutations in one or a few nucleotides of a gene)
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Point mutations [exchange of one nucleotide for another (substitution mutation)]

No change in amino acid (silent mutation)

Change in a single amino acid (missense mutation)

Change in an amino acid to a stop codon (nonsense mutation)

Insertion mutations (insertion of one or more nucleotides)

Frameshift (changes all codons from that point forward)

Deletion mutations (deletion of one or more nucleotides)

Frameshift (changes all codons from that point forward)

Describe the causes and effects of several human genetic disorders or conditions

Sickle cell anemia

Hemophilia

Color blindness

Cystic fibrosis

Possible additional examples may include:

PKU (Phenylketonuria)

Huntington’s disease
Tay-Sachs disease

Polycystic kidney disease

Chromosome-level changes (large-scale mutations in chromosome structure)

Duplication (amplification)

Deletion

Inversion

Translocation

Other types of mutations

Non-disjunction

Compare normal karyotype to abnormal karyotype

Results of non-disjunction

Describe the causes and effects of several human genetic disorders or conditions

Down syndrome

Possible additional examples may include:

Turner syndrome

Klinefelter syndrome

Cri-du-chat syndrome

Some mutations are beneficial to the organism
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CKR5 deficiency (resistance to HIV)

Heterozygote advantage from sickle cell anemia or cystic fibrosis

Mutations increase genetic variation within a population which may lead to differential reproductive success through natural

selection

Significance of mutations occurring during meiosis vs. mitosis

Note(s):

STAAR:

This is the first time students have been introduced to mutations and their significance.

Project 2061: By the end of the 12th grade, students should know that:

Some new gene combinations make little difference, some can produce organisms with new and perhaps enhanced

capabilities, and some can be deleterious. 5B/H1

Genes are segments of DNA molecules. Inserting, deleting, or substituting segments of DNA molecules can alter genes.

An altered gene may be passed on to every cell that develops from it. The resulting features may help, harm, or have little or

no effect on the offspring's success in its environment. 5B/H4*

Gene mutations can be caused by such things as radiation and chemicals. When they occur in sex cells, they can be

passed on to offspring; if they occur in other cells, they can be passed on to descendant cells only. The experiences an

organism has during its lifetime can affect its offspring only if the genes in its own sex cells are changed by the experience.

5B/H5

B.6F
Predict possible outcomes of various genetic combinations such as monohybrid crosses, dihybrid crosses, and non-Predict possible outcomes of various genetic combinations such as monohybrid crosses, dihybrid crosses, and non-

Mendelian inheritance.Mendelian inheritance.

Readiness StandardReadiness Standard

Predict

POSSIBLE OUTCOMES OF VARIOUS GENETIC COMBINATIONS SUCH AS MONOHYBRID CROSSES, DIHYBRID

CROSSES, AND NON-MENDELIAN INHERITANCE

Including, but not limited to:

Laws and conclusions of Mendelian Genetics

Principle of Dominance

Law of Segregation
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Law of Independent Assortment

Difference between genotype and phenotype

Punnett squares

For each of the following, students should predict genotypic and phenotypic ratios and probabilities of offspring

Monohybrid crosses

Dihybrid crosses

Complete dominance

Possible examples may include:

Widow’s peak
Attached or unattached earlobes

Non-Mendelian inheritance

Incomplete dominance (one allele does not completely mask the action of the other allele, so a completely dominant

allele does not occur)

Possible examples may include:

Pink coloration in snapdragons

Codominance (both alleles are expressed equally in a heterozygous genotype)

Possible examples may include:

Roan cattle (red and white hairs expressed equally)

White and red spotted flowers

Human blood types (also multiple alleles)

Multiple alleles (more than 2 alleles affect the trait)

Possible examples may include:

Human blood types

Sex-linked traits (genes that are located on the sex chromosome, usually the X chromosome)

Possible examples may include:

Hemophilia

Color blindness

Alopecia

Recognize that phenotypic expression is often the result of a complex interaction of many genes, gene products (proteins)

and environmental factors

Polygenic traits

Possible examples may include:
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Eye color

Skin color

Height

Epistasis

Note(s):

STAAR:

This is the first time students have been expected to predict possible outcomes of various genetic combinations using

Punnett squares.

Project 2061: By the end of the 12th grade, students should know that:

The sorting and recombination of genes in sexual reproduction results in a great variety of possible gene combinations in

the offspring of any two parents. 5B/H2

TxCCRS:

VI. Biology – D1 – Understand Mendel’s laws of inheritance.
VI. Biology – D2 – Know modifications to Mendel’s laws.

B.6G Recognize the significance of meiosis to sexual reproduction.Recognize the significance of meiosis to sexual reproduction.

Supporting StandardSupporting Standard

Recognize

THE SIGNIFICANCE OF MEIOSIS TO SEXUAL REPRODUCTION

Including, but not limited to:

Difference between sexual and asexual reproduction

Events of meiosis and the significance of these events to maintaining chromosome number in a species

Meiosis results in gamete formation (haploid cells)

How meiosis introduces genetic variability

Law of segregation

Law of independent assortment

Crossing over or homologous recombination

Differences between Meiosis I and Meiosis II

Separation of homologous pairs vs. separation of sister chromatids

How the events of meiosis produce the genetic effects described by Mendel’s Laws of Inheritance (TxCCRS)
Compare and contrast mitosis and meiosis
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Note(s):

STAAR:

In Grade 7, students compare the results of uniform or diverse offspring from sexual or asexual reproduction (7.14B). 

This is the first time students have been introduced to meiosis and its significance in sexual reproduction.

TxCCRS:

VI. Biology – D5 – Describe the major feature of meiosis and relate this process to Mendel’s laws of inheritance.

B.6H Describe how techniques such as DNA fingerprinting, genetic modifications, and chromosomal analysis are usedDescribe how techniques such as DNA fingerprinting, genetic modifications, and chromosomal analysis are used

to study the genomes of organisms.to study the genomes of organisms.

Supporting StandardSupporting Standard

Describe

HOW TECHNIQUES ARE USED TO STUDY THE GENOMES OF ORGANISMS

Including, but not limited to:

Restriction enzymes

Genetic engineering

Cloning

Stem cells

DNA fingerprinting

Genetic modifications

Chromosomal analysis

Spectral karyotyping

Chromosome painting or FlSH (fluorescence in situ hybridization)

Electrophoresis

Polymerase chain reaction

Note(s):

STAAR:

This is the first time students have been introduced to techniques used to study the genome of organisms.

Project 2061: By the end of the 12th grade, students should know that:

The degree of relatedness between organisms or species can be estimated from the similarity of their DNA sequences,
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which often closely match their classification based on anatomical similarities. 5A/H2*

Similar patterns of development and internal anatomy suggest relatedness among organisms. 5A/H3** (SFAA)

TxCCRS:

VI. Biology D3 – Understand the molecular structures and functions of nucleic acids.

B.7 Science concepts. The student knows evolutionary theory is a scientific explanation for the unity and diversity of life. TheScience concepts. The student knows evolutionary theory is a scientific explanation for the unity and diversity of life. The

student is expected to:student is expected to:

B.7A Analyze and evaluate how evidence of common ancestry among groups is provided by the fossil record,Analyze and evaluate how evidence of common ancestry among groups is provided by the fossil record,

biogeography, and homologies, including anatomical, molecular, and developmental.biogeography, and homologies, including anatomical, molecular, and developmental.

Readiness StandardReadiness Standard

Analyze, Evaluate

HOW EVIDENCE OF COMMON ANCESTRY AMONG GROUPS IS PROVIDED

Including, but not limited to:

Fossil record

Biogeography

Zoogeographical regions (distribution of animal life by geographical region)

Homologies

Anatomical (e.g., forelimbs of animals such as whales, birds, cats, bats, horses, and humans)

Molecular (e.g., DNA conservation among animals)

Developmental (e.g., embryology of vertebrates)

Note(s):

STAAR:

This is the first time students have been expected to relate specific evidence to common ancestry of organisms.

In Grade 8, students are introduced to concepts related to this standard (8.9A) including evidence for the development of

continental drift theory (including: fossil and rock correlation, existence of a large supercontinent breaking apart, and

correlation of fossil data from drilling on either side of the mid-ocean ridge). 

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.
VI. Biology – C1 – Know multiple categories of evidence for evolutionary change and how this evidence is used to infer
evolutionary relationships among organism.
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B.7B Analyze and evaluate scientific explanations concerning any data of sudden appearance, stasis, and sequentialAnalyze and evaluate scientific explanations concerning any data of sudden appearance, stasis, and sequential

nature of groups in the fossil record.nature of groups in the fossil record.

Supporting StandardSupporting Standard

Analyze, Evaluate

SCIENTIFIC EXPLANATIONS CONCERNING ANY DATA OF SUDDEN APPEARANCE, STASIS, AND THE SEQUENTIAL

NATURE OF GROUPS IN THE FOSSIL RECORD

Including, but not limited to:

Analyze and evaluate explanations concerning data of sudden appearance of groups in the fossil record

Incomplete fossil record

Punctuated equilibrium

Speciation

Analyze and evaluate explanations concerning data of stasis of groups in the fossil record

Stabilizing selection

Analyze and evaluate explanations concerning data of sequential nature of groups in the fossil record

Evolutionary trends from the fossil record

Natural selection

Relative dating used to determine sequence of fossil record

Note(s):

STAAR:

This is the first time students have been introduced to scientific explanations concerning any data of sudden appearance,

stasis, and the sequential nature of groups in the fossil record. 

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.

B.7C Analyze and evaluate how natural selection produces change in populations, not individuals.Analyze and evaluate how natural selection produces change in populations, not individuals.

Supporting StandardSupporting Standard

Analyze, Evaluate
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HOW NATURAL SELECTION PRODUCES CHANGE IN POPULATIONS, NOT INDIVIDUALS

Including, but not limited to:

Changes in populations

Gene variations

Reproductive success / fitness

Selection advantage (e.g., Galapagos medium ground finch (Geospiza fortis), peppered moths, pesticide resistance in

insects)

Allele-frequency changes in populations resulting from natural selection

Types of selection

Disruptive

Directional

Stabilizing

Extinction

Note(s):

STAAR:

In Grade 7, students are introduced to the concept that populations and species demonstrate variation and inherit many of

their unique traits through gradual processes over many generations (7.11B and 7.11C).  Additionally, Grade 7 students

identify changes in genetic traits over several generations through the process of natural selection (7.11C).  Finally, Grade 7

students explain variations within a species by comparing external features, behaviors, or physiology of organisms that

enhance their survival (7.11B).  

In Grade 8, students explore how short- and long-term environmental changes affect organisms and traits in subsequent

populations (8.11C).

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.
VI. Biology – C2 – Recognize variations in population sizes, including extinction, and describe mechanisms and conditions
that produce these variations.

B.7D Analyze and evaluate how the elements of natural selection, including inherited variation, the potential of aAnalyze and evaluate how the elements of natural selection, including inherited variation, the potential of a

population to produce more offspring than can survive, and a finite supply of environmental resources, result inpopulation to produce more offspring than can survive, and a finite supply of environmental resources, result in

differential reproductive success.differential reproductive success.

Supporting StandardSupporting Standard
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Analyze, Evaluate

HOW THE ELEMENTS OF NATURAL SELECTION RESULT IN DIFFERENTIAL REPRODUCTIVE SUCCESS

Including, but not limited to:

Elements of natural selection resulting in differential reproductive success

Inherited variation

Mutations

Recombination

Migration

Fitness

Potential of a population to produce more offspring than can survive

Finite supply of environmental resources

Note(s):

STAAR:

In Grade 7, students are introduced to the concept that populations and species demonstrate variation and inherit many of

their unique traits through gradual processes over many generations (7.11B and 7.11C).  Additionally, Grade 7 students

identify changes in genetic traits over several generations through the process of natural selection (7.11C).  Finally, Grade 7

students explain variations within a species by comparing external features, behaviors, or physiology of organisms that

enhance their survival (7.11B).  

In Grade 8, students explore how short- and long-term environmental changes affect organisms and traits in subsequent

populations (8.11C).

Project 2061: By the end of the 12th grade, students should know that:

The variation of organisms within a species increases the likelihood that at least some members of the species will survive

under changed environmental conditions. 5A/H1a

A great diversity of species increases the chance that at least some living things will survive in the face of large changes in

the environment. 5A/H1b

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.
VI. Biology – C2 – Recognize variations in population sizes, including extinction, and describe mechanisms and conditions
that produce these variations.

B.7E
Analyze and evaluate the relationship of natural selection to adaptation and to the development of diversity within andAnalyze and evaluate the relationship of natural selection to adaptation and to the development of diversity within and
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among species.among species.

Readiness StandardReadiness Standard

Analyze, Evaluate

THE RELATIONSHIP OF NATURAL SELECTION TO ADAPTATION AND TO THE DEVELOPMENT OF DIVERSITY WITHIN

AND AMONG SPECIES

Including, but not limited to:

Analyze and evaluate the relationship of natural selection to adaptation

Recognize dual meaning of “adaptation”

State of being adapted

Examples of adaptations (contribute to fitness and survival of individuals)

Processes of evolution that lead to the occurrence of adaptations

Examples of natural selection leading to adaptation (processes)

Analyze and evaluate the relationship of natural selection to diversity within and among species

Use allele frequencies to depict the amount of genetic diversity at the individual, species, and population level

Analyze and evaluate the relationship of selective advantage to natural selection

Analyze and evaluate the relationship of isolation to natural selection and speciation

Geographic isolation

Behavioral isolation

Note(s):

STAAR:

In Grade 7, students are introduced to the concept that populations and species demonstrate variation and inherit many of

their unique traits through gradual processes over many generations (7.11B and 7.11C).  Additionally, Grade 7 students

identify changes in genetic traits over several generations through the process of natural selection (7.11C).  Finally, Grade 7

students explain variations within a species by comparing external features, behaviors, or physiology of organisms that

enhance their survival (7.11B).  

In Grade 8, students explore how short- and long-term environmental changes affect organisms and traits in subsequent

populations (8.11C).

TXCCRS:

VI. Biology – C2 – Recognize variations in population sizes, including extinction, and describe mechanisms and conditions
that produce these variations.
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B.7F Analyze and evaluate the effects of other evolutionary mechanisms, including genetic drift, gene flow, mutation,Analyze and evaluate the effects of other evolutionary mechanisms, including genetic drift, gene flow, mutation,

and recombination.and recombination.

Supporting StandardSupporting Standard

Analyze, Evaluate

THE EFFECTS OF OTHER EVOLUTIONARY MECHANISMS, INCLUDING GENETIC DRIFT, GENE FLOW, MUTATION, AND

RECOMBINATION

Including, but not limited to:

Mechanisms of evolution (other than natural selection)

Genetic drift (e.g., bottleneck and founder’s effect)
Gene flow

Mutation

Recombination

Other possible examples:

Non-random mating

Sympatric speciation (e.g., polyploidy)

Artificial selection

Note(s):

STAAR:

This is the first time students have been introduced to evolutionary mechanisms such as genetic drift, gene flow, mutation,

and recombination.

TXCCRS:

VI. Biology D4 – Understand simple principles of population genetics and describe characteristics of a HardyWeinberg

B.7G Analyze and evaluate scientific explanations concerning the complexity of the cell.Analyze and evaluate scientific explanations concerning the complexity of the cell.

Supporting StandardSupporting Standard

Analyze, Evaluate

SCIENTIFIC EXPLANATIONS CONCERNING THE COMPLEXITY OF THE CELL
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Including, but not limited to:

Endosymbiosis

Special characteristics of mitochondria and chloroplasts

Contain genetic material (i.e., mtDNA, ctDNA)

Reproduced by binary fission

Contain ribosomes

Abiogenesis

Formation of coacervates (abiogenesis)

Note(s):

STAAR:

This is the first time students have been introduced to scientific explanations concerning the complexity of the cell.

B.8 Science concepts. The student knows that taxonomy is a branching classification based on the shared characteristics ofScience concepts. The student knows that taxonomy is a branching classification based on the shared characteristics of

organisms and can change as new discoveries are made. The student is expected to:organisms and can change as new discoveries are made. The student is expected to:

B.8A Define taxonomy and recognize the importance of a standardized taxonomic system to the scientific community.Define taxonomy and recognize the importance of a standardized taxonomic system to the scientific community.

Supporting StandardSupporting Standard

Define

TAXONOMY

Including, but not limited to:

Taxonomy – the process or system of  describing the ways in which organisms are grouped or classified according to
similarities and differences

Recognize

THE IMPORTANCE OF A STANDARDIZED TAXONOMIC SYSTEM

Including, but not limited to:

History of taxonomy

Importance and benefits of a standardized system for classification of organisms

Use binomial nomenclature for organisms
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Note(s):

STAAR:

In Grade 6, students are introduced to taxonomic grouping (6.12C and 6.12D). Students recognize that all organisms are

classified into domains and kingdoms, and that organisms within these taxonomic groups share similar characteristics.

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.
VI. Biology – E1 – Know ways in which living things can be classified based on each organism’s internal and external
structure, development, and relatedness of DNA sequences.

B.8B Categorize organisms using a hierarchical classification system based on similarities and differences sharedCategorize organisms using a hierarchical classification system based on similarities and differences shared

among groups.among groups.

Readiness StandardReadiness Standard

Categorize

ORGANISMS

Including, but not limited to:

Hierarchical classification system

Levels of classification (e.g. domain, kingdom, phylum, class, order, family, genus, species)

Characteristics become more specific at each progressing level

Organisms at each progressing level are more closely related

Number of species at each level decreases at each progressing level

Use a dichotomous key to classify organisms using identified characteristics *

Phylogenetic trees using cladistics

Diversity between species

Note(s):

STAAR:

*Students should be able to identify characteristics of organisms shown in pictures, diagrams, and photomicrographs as

well as in specimen collections.  Students should also have a general understanding of common descriptive terms found in

dichotomous keys. 

In Grade 6, students are introduced to taxonomic grouping (6.12C and 6.12D). Students recognize that all organisms are

classified into domains and kingdoms, and that organisms within these taxonomic groups share similar characteristics.
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In Grade 7, students are introduced to identification of organisms using dichotomous keys (7.11A).

TxCCRS:

I. Nature of Science – A2 – Use creativity and insight to recognize and describe patterns in natural phenomena.
V. CrossDisciplinary Themes – D1 – Understand that scientists categorize things according to similarities and differences.
VI. Biology – E1 – Know ways in which living things can be classified based on each organism’s internal and external
structure, development, and relatedness of DNA sequences.

B.8C
Compare characteristics of taxonomic groups, including archaea, bacteria, protists, fungi, plants, and animals.Compare characteristics of taxonomic groups, including archaea, bacteria, protists, fungi, plants, and animals.

Supporting StandardSupporting Standard

Compare

CHARACTERISTICS OF TAXONOMIC GROUPS

Including, but not limited to:

Characteristics of each taxonomic group

Domain Archaea

Kingdom Archaea (Archaebacteria)

Domain Bacteria

Kingdom Bacteria (Eubacteria)

Domain Eukarya

Kingdom Protista

Kingdom Fungi

Kingdom Plantae

Kingdom Animalia

Characteristics of kingdoms using formal language

Type of cell

Prokaryotic

Eukaryotic

Energy source

Phototroph (sun)

Chemotroph (chemical bonds)

Carbon source
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Autotroph (can fix CO2 into organic compounds)

Heterotroph (must consume organic compounds)

Consumption method (e.g., absorption, ingestion)

Form of reproduction

Asexual

Sexual

Multicellular / unicellular

Note(s):

STAAR:

In Grade 6, students are introduced to taxonomic grouping (6.12C and 6.12D). Students recognize that all organisms are

classified into domains and kingdoms, and that organisms within these taxonomic groups share similar characteristics.

Project 2061: By the end of the 12th grade, students should know that:

The degree of relatedness between organisms or species can be estimated from the similarity of their DNA sequences,

which often closely match their classification based on anatomical similarities. 5A/H2*

Similar patterns of development and internal anatomy suggest relatedness among organisms. 5A/H3** (SFAA)

A classification system is a framework created by scientists for describing the vast diversity of organisms, indicating the

degree of relatedness between organisms, and framing research questions. 5A/H5** (SFAA)

TxCCRS:

VI. Biology – E1 – Know ways in which living things can be classified based on each organism’s internal and external
structure, development, and relatedness of DNA sequences.

B.9 Science concepts. The student knows the significance of various molecules involved in metabolic processes and energyScience concepts. The student knows the significance of various molecules involved in metabolic processes and energy

conversions that occur in living organisms. The student is expected to:conversions that occur in living organisms. The student is expected to:

B.9A
Compare the structures and functions of different types of biomolecules including carbohydrates, lipids, proteins, and nucleicCompare the structures and functions of different types of biomolecules including carbohydrates, lipids, proteins, and nucleic

acids.acids.

Readiness StandardReadiness Standard

Compare

STRUCTURES AND FUNCTIONS OF BIOMOLECULES

Including, but not limited to:
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Building of macromolecules

Polymers made from monomers by dehydration synthesis (conceptual)

Polymers broken down to monomers by hydrolysis (conceptual)

Carbohydrates

Macromolecules: polysaccharides such as starch, glycogen, cellulose

Subunit: monosaccharides such as glucose

Functions: energy, cell wall, structural support

Lipids

Macromolecules: fats, waxes phospholipids, and steroids

Subunit: glycerol and fatty acids or glycerol, fatty acids and a phosphate group or five fused hydrocarbon rings (steroids)

Functions: store energy, component of cellular membranes, hormones, insulation in animal tissues

Proteins

Macromolecules: polypeptides arranged in a biologically functional way (globular proteins, fibrous proteins, and membrane

proteins)

Subunit: chains of amino acids sometimes called peptides

Functions: act as catalysts, transport of materials, structural component in cells, mechanical functions (muscle,

cytoskeleton), cell signaling, and immune response

Nucleic acids

Macromolecules: Polynucleotides (DNA, RNA)

Subunit: nucleotides

Functions: encode genes, gene expression

Recognize the structural formula for each biomolecule

Carbohydrates

Composition - 1:2:1 ratio (CHO)

Lipids

Composition  no 1:2:1 ratio – phospholipids (CHOP)
Proteins

Composition [CHON(S)]

Nucleic acids

Composition (CHONP)

Recognize these elements found in living matter

Carbon

Hydrogen
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Oxygen

Nitrogen

Phosphorous

Organic vs. inorganic molecules

Note(s):

STAAR:

It may be helpful to have students compare the structural formula of each biomolecule as well as chemical formulas, and

names of the biomolecules.  Unlike chemical formulas or chemical names, structural formulas provide a representation of

the molecular structure.

In Grade 7, students are introduced to organic compounds in (7.6A).  Students identify organic compounds containing

carbon and other elements such as hydrogen, oxygen, phosphorus, nitrogen, and/or sulfur.  Grade 7 students also

recognize that large molecules are broken down into smaller molecules such as carbohydrates into simple sugars (7.6C).

Project 2061: By the end of the 12th grade, students should know that:

Most complex molecules of living organisms are built up from smaller molecules. The various kinds of small molecules are

much the same in all life forms, but the specific sequences of components that make up the very complex molecules are

characteristic of a given species. 5A/H4** (SFAA)

The work of the cell is carried out by the many different types of molecules it assembles, mostly proteins. Protein

molecules are long, usually folded chains made from 20 different kinds of amino acid molecules. The function of each

protein molecule depends on its specific sequence of amino acids and its shape. The shape of the chain is a consequence

of attractions between its parts. 5C/H3

A living cell is composed of a small number of chemical elements mainly carbon, hydrogen, nitrogen, oxygen, phosphorous,

and sulfur. Carbon, because of its small size and four available bonding electrons, can join to other carbon atoms in chains

and rings to form large and complex molecules. 5C/H8

TxCCRS:

VI. Biology – B1 – Understand the major categories of biological molecules: lipids, carbohydrates, proteins, and nucleic
acids.

VII. Chemistry – J1 – Understand the major categories of biological molecules: proteins, carbohydrates, lipids, and nucleic
acids.

B.9B Compare the reactants and products of photosynthesis and cellular respiration in terms of energy and matter.Compare the reactants and products of photosynthesis and cellular respiration in terms of energy and matter.

Supporting StandardSupporting Standard

Compare
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PHOTOSYNTHESIS AND CELLULAR RESPIRATION IN TERMS OF ENERGY AND MATTER

Including, but not limited to:

Describe the major features and chemical events of photosynthesis (TxCCRS)

Energy source and energy output

Energy conversion from light energy to chemical energy of glucose

Reactants and products of the photosynthetic equation

Reactants, products, and purpose of the light reactions (conceptual relationship to photosynthesis)

Explain the importance of chlorophyll

Describe the products, reactants, and purpose of the Calvin cycle (conceptual relationship to photosynthesis)

Describe the major features and chemical events of cellular respiration (TxCCRS)

Energy source and energy output

Energy conversion from chemical energy of  glucose to chemical energy of ATP for cellular use

Reactants and products of the equation for cellular respiration

Reactants, products, and purpose of glycolysis (conceptual relationship to cellular respiration)

Reactants, products, and purpose of the Krebs cycle (conceptual relationship to cellular respiration)

Reactants, products, and purpose of electron transport chain (conceptual relationship to cellular respiration)

Compare and contrast aerobic respiration and anaerobic respiration

End products

Energy production

Role of oxygen

Electron flow (conceptual)

Mechanisms of fermentation (conceptual)

Describe what Adenosine Triphosphate (ATP) is and its importance as an energy carrier molecule (TxCCRS)

Note(s):

STAAR:

In middle school, students are introduced to energy conversions (energy transformations) (6.9C and 7.7B).  Students

demonstrate energy transformation in Grade 6 and illustrate the transformation of energy within organisms in Grade 7. 

Students in middle school use the term energy transformation, rather than energy conversion as is used in high school

Biology and STAAR.

In Grade 7, students are introduced to the process of photosynthesis (7.5A).  Students recognize that radiant energy from

the sun is transformed into chemical energy through the process of photosynthesis. 

TxCCRS:

Print Date 08/14/2014   Printed By Joe Nicks, KAUFMAN ISD
page 49 of 67  



HIGH SCHOOL COURSES, BIOLOGY

VI. Biology – B3 – Describe the major features and chemical events of photosynthesis.
VI. Biology – B4 – Describe the major features and chemical events of cellular respiration.
VI. Biology – B5 – Know how organisms respond to presence or absence of oxygen, including mechanisms of fermentation.
VI. Biology – B6 – Understand coupled reaction processes and describe the role of ATP in energy coupling and transfer.
VII. Chemistry – H2 – Understand energy changes and chemical reactions.

B.9C Identify and investigate the role of enzymes.Identify and investigate the role of enzymes.

Supporting StandardSupporting Standard

Identify, Investigate

ROLE OF ENZYMES

Including, but not limited to:

Catalysts to chemical reaction

Describe the chemical structure of proteins

Specificity of enzyme for substrate

Non-consumption and reusability

Describe the effects of enzymes on reaction rates

Activation energy

Factors that affect enzyme activity (e.g., pH, temperature, salinity, concentration, and presence of inhibitors)

Describe examples of how enzymes are important to the human bodyDescribe examples of how enzymes are important to the human body

Lactase

Salivary amylase

Protease

Catalase

Note(s):

STAAR:

This is the first time students have been introduced to enzymes.

Project 2061: By the end of the 12th grade, students should know that:

The rate of reactions among atoms and molecules depends on how often they encounter one another, which is affected by

the concentration, pressure, and temperature of the reacting materials. 4D/H9a

TxCCRS:

VI. Biology – B2 – Describe the structure and function of enzymes.
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B.9D Analyze and evaluate the evidence regarding formation of simple organic molecules and their organization intoAnalyze and evaluate the evidence regarding formation of simple organic molecules and their organization into

long complex molecules having information such as the DNA molecule for self-replicating life.long complex molecules having information such as the DNA molecule for self-replicating life.

Supporting StandardSupporting Standard

Analyze, Evaluate

EVIDENCE REGARDING FORMATION OF SIMPLE ORGANIC MOLECULES AND THEIR ORGANIZATION INTO LONG

COMPLEX MOLECULES

Including, but not limited to:

Formation of prebiotic organic molecules

Miller-Urey experiment

Dehydration synthesis (condensation) joins organic monomers to make a polymer

DNA replication

Protein synthesis

B.10 Science concepts. The student knows that biological systems are composed of multiple levels. The student is expected to:Science concepts. The student knows that biological systems are composed of multiple levels. The student is expected to:

B.10A Describe the interactions that occur among systems that perform the functions of regulation, nutrientDescribe the interactions that occur among systems that perform the functions of regulation, nutrient

absorption, reproduction, and defense from injury or illness in animals.absorption, reproduction, and defense from injury or illness in animals.

Readiness StandardReadiness Standard

Describe

INTERACTIONS THAT OCCUR AMONG SYSTEMS IN ANIMALS

Including, but not limited to:

“Animals” includes, but is not limited to, humans

Systems that interact to perform regulation (regulation includes: breathing, movement, digestion, growth, development,

responses including feedback loops, temperature, waste removal, homeostasis)

Endocrine system

Excretory system

Integumentary system

Nervous system
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Circulatory system

Respiratory system

Muscular system

Skeletal system

Systems that interact to perform nutrient absorption

Digestive system

Circulatory system

Muscular system (moves food through digestive system so nutrient can be absorbed)

Systems that interact to perform reproduction

Reproductive system

Endocrine system

Circulatory system

Systems that interact to defend from injury or illness

Circulatory system

Immune system

Integumentary system

Nervous system

Respiratory system

Muscular system

Skeletal system

Endocrine system

Note(s):

STAAR:

In Grade 7, students are introduced to human body systems (7.12B).  Students identify the main function(s) of human body

systems including circulatory, respiratory, skeletal, muscular, digestive, excretory, reproductive, integumentary, nervous,

and endocrine.  Students also distinguish between physical and chemical changes in matter in the digestive system (7.6B).

TxCCRS:

VI. Biology – F1 – Describe, compare, and contrast structures and processes that allow gas exchange, nutrient uptake and
processing, waste excretion, nervous and hormonal regulation, and reproduction in plants, animals, and fungi; give

examples of each.

B.10B Describe the interactions that occur among systems that perform the functions of transport, reproduction, andDescribe the interactions that occur among systems that perform the functions of transport, reproduction, and
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response in plants.response in plants.

Readiness StandardReadiness Standard

Describe

INTERACTIONS THAT OCCUR AMONG SYSTEMS IN PLANTS

Including, but not limited to:

Plant systems and their structures

Shoot system

Leaves (phloem, xylem, stoma, guard cells, mesophyll cells, cuticle)

Stems (phloem, xylem, pith)

Flowers (if the plant has any)

Root system

Interactions of structures within plant systems that perform the function of transport

Roots (phloem, xylem, root hairs, root cap, root tip)

Stems (phloem, xylem, pith)

Leaves (phloem, xylem, stoma, guard cells, mesophyll cells, cuticle)

Interactions of structures within plant systems that perform the function of reproduction

Sexual reproduction

Flowers (carpel, stamen, petals, seeds, fruit)

Asexual reproduction

Stems (rhizomes, bulbs, stolons / runners, tubers)

Roots (tuberous roots)

Leaves (spores, plantlets)

Interactions between systems of transport and reproduction (e.g., Micronutrients in soil are absorbed by the root system and

transported to the shoot system in order for reproduction to occur.)

Interactions of structures within plant systems that perform the function of response

Leaves

Stems

Roots

Flowers

Responses include

Geotropism (gravitropism)

Phototropism
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Thigmotropism

Nastic movement

Note(s):

STAAR:

This is the first time since elementary grades that students are directly exploring and describing plant structures and their

functions.  Only basic plant parts [root, stem, leaf, flower] and basic functions are explored at the elementary level in

Grades K - 2.

In Grade 7, students INDIRECTLY explore plant structures and functions when studying a wide range of topics including

adaptation and survival, levels of organization, and force and motion in everyday life (7.7C, 7.11A, 7.11B, 7.12A, and

7.12C).  Students examine organisms [including plants] and their structures when using dichotomous keys (7.11A). 

Students also compare external features, behaviors, or physiology of organisms [including plants] that enhance their

survival.  Some plant examples explored include storage of food in bulbs, types of roots and types of leaves (7.11B). 

Students explain how internal structures of organisms [including plants] have adaptations that allow specific functions such

as xylem in plants (7.12A).  Students recognize levels of organization [including plants] including organs and organ

systems (7.12C).  Students are expected to demonstrate forces that affect motion in everyday life such as emergence of

seedlings, turgor pressure, and geotropism (7.7C).   

TxCCRS:

VI. Biology – F1 – Describe, compare, and contrast structures and processes that allow gas exchange, nutrient uptake and
processing, waste excretion, nervous and hormonal regulation, and reproduction in plants, animals, and fungi; give

examples of each.

B.10C Analyze the levels of organization in biological systems and relate the levels to each other and to the wholeAnalyze the levels of organization in biological systems and relate the levels to each other and to the whole

system.system.

Supporting StandardSupporting Standard

Analyze

LEVELS OF ORGANIZATION IN BIOLOGICAL SYSTEMS

Including, but not limited to:

Relationships between levels of organization within biological systems

Hierarchy of organization

Atom

Molecule
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Organelle

Cell

Tissue

Organ

Organ system

Organism

Population

Community

Ecosystem

Biosphere

Relate

LEVELS TO EACH OTHER AND TO THE SYSTEM AS A WHOLE

Including, but not limited to:

Relationships between levels of organization within biological systems

Differences from one biological level to the next

How each level of organization fits into the system as a whole

Note(s):

STAAR:

In Grade 6, students are introduced to levels of organization within ecosystems, including organism, population,

community, and ecosystem (6.12F). 

In Grade 7, students recognize levels of organization in plants and animals, including cell, tissue, organ, organ system, and

organism (7.12C).  

B.11 Science concepts. The student knows that biological systems work to achieve and maintain balance. The student isScience concepts. The student knows that biological systems work to achieve and maintain balance. The student is

expected to:expected to:

B.11A Describe the role of internal feedback mechanisms in the maintenance of homeostasis.Describe the role of internal feedback mechanisms in the maintenance of homeostasis.

Supporting StandardSupporting Standard

Describe

ROLE OF INTERNAL FEEDBACK MECHANISMS IN THE MAINTENANCE OF HOMEOSTASIS
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Including, but not limited to:

Internal feedback mechanisms

Features of feedback loops

Negative  feedback

 Temperature regulation

 Blood glucose levels

Positive feedback

Oxytocin during childbirth

Blood clotting

Homeostasis

Change in heart rate

Osmotic balance

Body temperature regulation

Glucose levels

Regulation of water loss in plants (guard cells)

Hormone levels

Possible examples may include:

Estrogen

Testosterone

Thyroid hormone

Insulin

Cortisol

Oxytocin

Parathyroid hormone

Note(s):

STAAR:

This is the first time students have been introduced to the terminology of feedback mechanisms.  In Grade 7, students are

introduced to the concept of homeostasis (7.12E,7.13A, and 7.13B).  Students compare function of a cell to function of

organisms [including maintaining homeostasis] (7.12E), investigate how organisms respond to external stimuli found in the

environment (7.13A), and describe and relate responses in organisms that may result from internal stimuli that allow them

to maintain balance (7.13B).

TxCCRS:
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VI. Biology – F1 – Know that organisms possess various structures and processes (feedback loops) that maintain steady
internal conditions.

B.11B Investigate and analyze how organisms, populations, and communities respond to external factors.Investigate and analyze how organisms, populations, and communities respond to external factors.

Supporting StandardSupporting Standard

Investigate, Analyze

HOW ORGANISMS, POPULATIONS, AND COMMUNITIES RESPOND TO EXTERNAL FACTORS

Including, but not limited to:

Response by organisms to external factors

Homeostasis

Response by populations to external factors

Carrying capacity

Birth rate (natality) vs. death rate

Biotic potential vs. environmental resistance (limiting factors)

Biological dispersal

Range

Natural selection

Response by communities to external factors

Biodiversity

Resistance

Resilience

Ecological succession

External factors include

Climate

Topography

Temperature range

Abundance or lack of resources

Light

Food

Disturbances

Catastrophic events

Disease
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Introduction of non-native species

Disruption of energy flow or nutrient cycling

Possible additional external factors may include:

Parent material (soil composition)

pH

Salinity

Note(s):

STAAR:

Throughout middle school students explore the interdependence that occurs among living systems and the environment.  In

Grade 6, students describe biotic and abiotic parts of an ecosystem in which organisms interact (6.12E). 

In Grade 7, students observe and describe how different environments support different organisms (7.10A). 

In Grade 8, students investigate how organisms and populations depend on and compete for biotic and abiotic factors

(8.11B).  Students also explore how short- and long-term environmental changes affect organisms and traits in subsequent

populations (8.11C).

B.11C Summarize the role of microorganisms in both maintaining and disrupting the health of both organisms andSummarize the role of microorganisms in both maintaining and disrupting the health of both organisms and

ecosystems.ecosystems.

Supporting StandardSupporting Standard

Summarize

ROLE OF MICROORGANISMS IN MAINTAINING AND DISRUPTING THE HEALTH OF ORGANISMS AND ECOSYSTEMS

Including, but not limited to:

Role of microorganisms in maintaining health of organisms and ecosystems

Aiding in breakdown of substances in the digestive system of many organisms

Protecting against establishment of harmful bacteria in an organism

Aiding in the processes of decomposition required for the cycling of nutrients / elements in an ecosystem

Fixation of nitrogen

Role of microoganisms in disrupting health of organisms and ecosystems

Causing diseases in plants and animals
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Note(s):

STAAR:

This is the first time students have been introduced to the role microorganisms play in maintaining and disrupting the health

of organisms and ecosystems. 

B.11D Describe how events and processes that occur during ecological succession can change populations andDescribe how events and processes that occur during ecological succession can change populations and

species diversity.species diversity.

Readiness StandardReadiness Standard

Describe

HOW EVENTS AND PROCESSES THAT OCCUR DURING ECOLOGICAL SUCCESSION CAN CHANGE POPULATIONS AND

SPECIES DIVERSITY

Including, but not limited to:

Natural and human events can change populations and affect species diversity

Types of succession

Primary succession

Secondary succession

Events and processes that occur during succession

Dynamics of population and species diversity throughout succession

Note(s):

STAAR:

In Grade 7, students are introduced to ecological succession (7.10C).  Students observe, record, and describe the role of

ecological succession in a microhabitat.

TxCCRS:

VI. Biology – G4 – Know the process of succession.

B.12 Science concepts. The student knows that interdependence and interactions occur within an environmental system. TheScience concepts. The student knows that interdependence and interactions occur within an environmental system. The
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student is expected to:student is expected to:

B.12A
Interpret relationships, including predation, parasitism, commensalism, mutualism, and competition among organisms.Interpret relationships, including predation, parasitism, commensalism, mutualism, and competition among organisms.

Readiness StandardReadiness Standard

Interpret

RELATIONSHIPS AMONG ORGANISMS

Including, but not limited to:

Symbiotic relationships

Parasitism

Commensalism

Mutualism

Community interactions

Predation

Competition for resources

Fitness

Examples of organismal behaviors (TxCCRS)

Fight or flight

Territorial displays

Note(s):

STAAR:

In Grade 8, students are introduced to some relationships within a food web (8.11A).  Students describe producer /

consumer, predator / prey, and parasite / host relationships as they occur in food webs.

TxCCRS:

VI. Biology – G3 – Understand typical forms of organismal behavior.

B.12B Compare variations and adaptations of organisms in different ecosystems.Compare variations and adaptations of organisms in different ecosystems.

Supporting StandardSupporting Standard

Compare
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VARIATIONS AND ADAPTATIONS OF ORGANISMS IN DIFFERENT ECOSYSTEMS

Including, but not limited to:

Within different ecosystems, compare adaptations of organisms for each of the following

Physiological adaptations

Metabolic diversity

Strategies that organisms use to obtain energy (e.g. chemotrophs, phototrophs, autotrophs, heterotrophs)

Temperature regulation

Other possible examples may include:

Production of venom

Production of adrenaline

Antibiotic resistance

Anatomical adaptations

Armament (e.g. claws, thorns, teeth)

Body shape

Body covering (e.g. camouflage, mimicry, temperature control)

Behavioral adaptations

Mating (e.g. courtship behaviors, mating calls)

Vocalization

Migratory behavior

Searching for food

Note(s):

STAAR:

In Grade 7, students are introduced to variation within populations and species that enhance survival (7.11B).  Students

explain variation within a population or species by comparing external features, behaviors, or physiology of organisms that

enhance their survival. 

In Grade 3, students are introduced to the physical characteristics of environments and how they support populations and

communities within an ecosystem (3.9A).  In Grade 7, students observe and describe how different environments, including

biomes, support different varieties of organisms (7.10A). 

TxCCRS:

VI. Biology – G1 – Identify Earth’s major biomes, giving their locations, typical climate conditions, and characteristic
organisms present in each.
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B.12C
Analyze the flow of matter and energy through trophic levels using various models, including food chains, food webs, andAnalyze the flow of matter and energy through trophic levels using various models, including food chains, food webs, and

ecological pyramids.ecological pyramids.

Readiness StandardReadiness Standard

Analyze

FLOW OF MATTER AND ENERGY THROUGH TROPHIC LEVELS USING MODELS

Including, but not limited to:

Flow of matter and energy

Models

Food chains

Food webs

Ecological pyramids (i.e. food pyramids, energy pyramids, pyramids of biomass, pyramids of numbers)

Describe the trophic levels

Autotrophs (producers)

Possible examples may include:

Algae

Phytoplankton

Plants

Cyanobacteria

Mosses

Some protozoa

Heterotrophs (consumers)

Possible examples may include:

Primary

Secondary

Tertiary

Herbivores

Carnivores

Omnivores

Decomposers

Possible examples may include:
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Fungi

Protists

Bacteria

Detritivores (detrivores)

Possible examples may include:

Millipedes

Wood lice

Types of earthworms

Calculate the amount of energy available at each trophic level (10% rule) using an energy pyramid

Solar energy drives most ecosystems

Biological magnification (e.g., pesticide levels)

Note(s):

STAAR:

In Grade 7, students are introduced to the cycling of matter within ecosystems as well as the flow of energy through living

systems as diagramed by food chains, food webs, and energy pyramids (7.5B and 7.5C). 

In Grade 8, students describe relationships as they occur in food webs including producer / consumer, predator / prey, and

parasite / host relationships (8.11A).

Project 2061: By the end of the 12th grade, students should know that:

The chemical elements that make up the molecules of living things pass through food webs and are combined and

recombined in different ways. At each link in a food web, some energy is stored in newly made structures but much is

dissipated into the environment. Continual input of energy from sunlight keeps the process going. 5E/H3

TxCCRS:

VI. Biology – G2 – Know patterns of energy flow and material cycling in Earth’s ecosystems.

B.12D Recognize that long-term survival of species is dependent on changing resource bases that are limited.Recognize that long-term survival of species is dependent on changing resource bases that are limited.

Supporting StandardSupporting Standard

Recognize

LONG-TERM SURVIVAL OF SPECIES IS DEPENDENT ON CHANGING BUT LIMITED RESOURCE BASES

Including, but not limited to:

Limiting factors
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Density-dependent (e.g. competition, spread of disease)

Density-independent (e.g. temperature, precipitation, catastrophic events, human activity)

Carrying capacity

Growth / population graphing

Exponential growth

Logistic growth

Note(s):

STAAR:

In Grade 8, students are introduced to the idea that species survival is dependent on limited resources (8.11B and 8.11C). 

Students investigate how organisms and populations depend on and compete for biotic and abiotic factors in an ecosystem

(8.11B).  Students also explore how short- and long-term environmental changes [depletion, disruption, and / or destruction

of resources] affect subsequent populations (8.11C)

B.12E Describe the flow of matter through the carbon and nitrogen cycles and explain the consequences of disruptingDescribe the flow of matter through the carbon and nitrogen cycles and explain the consequences of disrupting

these cycles.these cycles.

Supporting StandardSupporting Standard

Describe

THE FLOW OF MATTER THROUGH THE CARBON AND NITROGEN CYCLES AND EXPLAIN THE CONSEQUENCES OF

DISRUPTING THESE CYCLES

Including, but not limited to:

Carbon cycle

Carbon sinks (reservoirs)

Processes that move carbon through the cycle

Nitrogen cycle

Nitrogen sinks (reservoirs)

Processes that move nitrogen through the cycle

Disruption of these cycles

Deforestation and other destruction of biota

Urbanization

Grassland conversion
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Burning of fossil fuels

Consequences of disrupting these cycles (i.e. increase or decrease in nitrogen or carbon output)

Disruptions may affect the following

Climate change

Greenhouse effect

Primary productivity (rate at which plants and other photosynthetic organisms produce organic compounds in an

ecosystem)

Eutrophication

Soil acidification

Acid rain

Algal bloom

Smog

Human health

Note(s):

STAAR:

This is the first time students have been explicitly introduced to the carbon and nitrogen cycles.

TxCCRS:

VI. Biology – G2 – Know patterns of energy flow and material cycling in Earth’s ecosystems.

B.12F Describe how environmental change can impact ecosystem stability.Describe how environmental change can impact ecosystem stability.

Readiness StandardReadiness Standard

Describe

HOW ENVIRONMENTAL CHANGE CAN IMPACT ECOSYSTEM STABILITY

Including, but not limited to:

Ecosystem stability

Dynamic equilibrium or dynamic balance

Growth factors (biotic potential)

Reduction factors (environmental resistance)

Diversity-stability relationship

Resilience
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Resistance

Environmental changes

Possible examples may include:

Greenhouse effect

Climate changes

Pollution / biomagnifications

Acid precipitation

Deforestation

Overfishing or hunting

Building of dams

Note(s):

STAAR:

In Grade 7, students are introduced to sustainability of an ecosystem.  Students describe how biodiversity contributes to

the sustainability of an ecosystem (7.10B).  Students are also introduced to how natural events and human activity can

impact Earth systems (7.8A, 7.8B, and 7.8C).  Students predict and describe how catastrophic events impact ecosystems

(7.8A), analyze the effects of weathering, erosion, and deposition on the environment (7.8B), and model the effects of

human activity on ground water and surface water in a watershed (7.8B).

In Grade 8, students recognize human dependence on ocean systems and explain how human activities have modified

these systems (8.11D).
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2061.org/publications/bsl/online/index.php
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Bold black text in italics: Knowledge and Skills Statement (TEKS); Bold black text: Student Expectation (TEKS)

Bold red text in italics: Student Expectation identified by TEA as a Readiness Standard for STAAR

Bold green text in italics: Student Expectation identified by TEA as a Supporting Standard for STAAR

Blue text: Supporting information / Clarifications from TCMPC (Specificity)
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Black text: Texas Education Agency (TEA); Texas College and Career Readiness Standards (TxCCRS); Notes from the American Association for the Advancement of

Science (AAAS) Project 2061
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