Science Literacy Standards for Biology
Key Ideas and Details

11-12.RS.1 Cite specific textual evidence to support analysis of science, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.

As students study complex scientific concepts (such as the theory of evolution and ecological issues, including invasive species, pollution, or global climate change), gaps in research and data are present.  Students will be encouraged to explore new information, such as missing links and recent research to fill in learning gaps in the text while acknowledging the need for additional study and research on certain topics and issues.
11-12.RS.2 Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing them in simpler but still accurate terms.

Complex concepts, such as protein synthesis and cell division, are broken down into step by step components or summarized using analogies that help to create better understanding an comprehension.  Since many of these concepts are abstract, students need to be able to summarize and compare with prior knowledge and experiences.  For example, cell parts and functions are compared with that of a submarine.  Protein synthesis is divided into steps and compared to mixing and baking cookies (i.e. a protein recipe).  Finally, cell division is compared to a cattle drive.  All of these analogies and summary tools help the students to better visualize and comprehend very complex, often multistep processes and provide a synopsis in their own words.
11-12.RS.3 Follow precisely a complex multistep procedure when carrying out experiments or taking measurements; analyze the specific results based on explanations in the text.

Students conduct numerous experiments that involve multiple steps procedures and over several days, while collecting and analyzing data.  A cell membrane lab, using eggs as a model to demonstrate movement of water and salts across a semi-permeable membrane, and a water quality analysis lab would be examples of such experiments.  Students must use the data gathered to formulate hypothesis and use information from the text and other sources to support or refute their findings.
Craft and Structure

11-12.RS.4 Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific context relevant to grades 11-12 texts and topics.

Vocabulary and key terms are taught and reinforced through lecture notes outlines, graphic organizers, vocabulary puzzles, benchmark assessments using E-Instruction student response pad systems, and vocabulary review games.  Students also hone their skills reading charts, graphs, and diagrams and utilizing classification tools such as dichotomous and taxonomic keys.
11-12.RS.5 Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of the information or ideas.

Lecture notes and graphic organizers delivered in formal outlines.  Using outlines and search tools and strategies to access, analyze, and apply information.  Students are taught how to search and conceptually map main ideas and related sub points.  These go in tandem with how the author uses bold type, font size, and frames within the text to organize and highlight pertinent information for easy retrieval and mastery.  
11-12.RS.6 Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identifying important issues that remain unresolved.

After every activity and laboratory experiment, the students and I have a debriefing discussion to summarize the main points, concepts, and what was learned.  Students become aware that the results of one experiment can lead to new questions that merit further investigation.
Integration of Knowledge and Ideas

11-12.RS.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

Students are exposed to a wide variety of multimedia sources on a regular basis.  Students view videos and multimedia clips and access the internet to provide additional information through text, simulations, and interactive tutorials. Students access their Quia class webpage daily to supplement their instruction through posted documents and interactive games.  Other print resources, such as taxonomic keys and articles, are used to enhance instruction.
11-12.RS.8 Evaluate the hypotheses, data, analysis, and conclusions in a science text, verifying the data when possible and corroborating or challenging conclusions with other sources of information.

The cell membrane (egg) transport lab and various simulations and virtual labs give students ample opportunities to generate a hypothesis and analyze experimental data to support or modify their original theories.  The cell membrane lab, in particular, provides unique challenges to pre-conceived ideas and concepts.  As students discover, the egg cell used in the experiment which is dead, behaves differently than the live cells that are discussed in their textbook.
11-12.RS.9 Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.

Students are exposed to regular short answer writing prompts in preparation for the Biology End of Course Assessment exam.  These prompts are discussed and debriefed and the end of each writing session.  This provides the students with valuable problem solving and critical thinking skills and reinforces what has been learned and conceptualized throughout the course.
Text Types and Purposes

11-12.WS.1 Write arguments focused on discipline-specific content.

Position papers written on a given topic (such as global climate change, farm raised vs. wild salmon, natural gas mining through fracking, and organic vs. commercial grown produce) offer students an opportunity to explore opposing viewpoints and scrutinize data and findings supporting each side.  Students can validate positions or critique the strengths and weakness of each side or argument.
a. Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that logically sequences the claim(s), counterclaims, reasons, and evidence.
b. Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant data and evidence for each while pointing out the strengths and limitations of both claim(s) and counterclaims in a discipline-appropriate form that anticipates the audience’s knowledge level, concerns, values, and possible biases.

c. Use words, phrases, and clauses as well as varied syntax to link the major sections of the text, create cohesion, and clarify the relationships between claim(s) and reasons, between reasons and evidence, and between claim(s) and counterclaims.

d. Establish and maintain a formal style and objective tone while attending to the norms and conventions of the discipline in which they are writing.

e. Provide a concluding statement or section that follows from or supports the argument presented.

11-12.WS.2 Write informative/explanatory texts, including scientific procedures/experiments.

Students write formal lab reports on varied experiments (for example: natural selection, population growth patterns, and environmental issues).  These topics often lend themselves well to multiple interpretations and predictions yielding in-depth discussion on the complexity of multiple factors on biological systems.  Upon completion, students note the merit and need for additional exploration to have a better grasp of the whole picture. Students use formal scientific writing modeling, which is different than formal English writing.  Students must include an abstract, introductory paragraph, methods and equipment section, data section, and analysis/conclusion section.
a. Introduce a topic and organize complex ideas, concepts, and information so that each new element builds on that which precedes it to create a unified whole; include formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia when useful to aiding comprehension.

b. Develop the topic thoroughly by selecting the most significant and relevant facts, extended definitions, concrete details, quotations, or other information and examples appropriate to the audience’s knowledge of the topic.

c. Use varied transitions and sentence structures to link the major sections of the text, create cohesion, and clarify the relationships among complex ideas and concepts.

d. Use precise language, domain-specific vocabulary and techniques such as metaphor, simile, and analogy to manage the complexity of the topic; convey a knowledgeable stance in a style that responds to the discipline and context as well as to the expertise of likely readers. Literacy Standards for Science: Grades 11-12

e. Provide a concluding statement or section that follows from and supports the information or explanation provided (e.g., articulating implications or the significance of the topic).

11-12.WS.3 Note: Students’ narrative skills continue to grow in these grades. The Standards require that students be able to incorporate narrative elements effectively into arguments and informative/explanatory texts. In science, students must be able to write precise enough descriptions of the step-by-step procedures they use in their investigations that others can replicate them and (possibly) reach the same results.
This style of writing is not the ‘best fit’ for a Biology class.  The main concern is the lack of student knowledge, depth, time, and resources.  Students would need to be much better prepared to design and conduct such ongoing, lengthy experimentation.  In addition, students would need far more practice before they would be capable of writing a research paper that would require feedback, editing, and revision.  I suggest that this style of writing be performed in the second and third year science courses where the topics, level of mastery, equipment, and resources are more suited to producing a quality product capable of meeting the rigorous standards listed below. 

Production and Distribution of Writing

11-12.WS.4 Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

This style of writing would be exemplified in the ECA short answer writing prompts, laboratory reports, and position papers.

11-12.WS.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

These skills should be addressed in the second and third year coursework where topics, resources and time are more suitable for their creation.
11-12.WS.6 Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.

Google documents and blogs would be a suggestion to meet this standard someday, however, we currently lack the support structure to permit students to create and post such interactive works.
Research to Build and Present Knowledge

11-12.WS.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.

These skills should be addressed in the second and third year coursework where topics, resources and time are more suitable for their creation.

11-12.WS.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectivity to maintain the flow of ideas, avoiding plagiarism and overreliance on any once source and following a standard format for citation.

These skills should be addressed in the second and third year coursework where topics, resources and time are more suitable for their creation.

11-12.WS.9 Draw evidence from informational texts to support analysis, reflection, and research.

This style of writing would be exemplified in the ECA short answer writing prompts, laboratory reports, and position papers.

Range of Writing

11-12.WS.10 Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

These skills should be addressed in the second and third year coursework where topics, resources and time are more suitable for their creation.

Literacy Standards for Science: Grades 11-12

College and Career Readiness Anchor Standards for Reading

Key Ideas and Details

1. Read closely to determine what the text says explicitly and to make logical inferences from it; cite specific textual evidence when writing or speaking to support conclusions drawn from the text.

2. Determine central ideas or themes of a text and analyze their development; summarize the key supporting details and ideas.

3. Analyze how and why individuals, events, and ideas develop and interact over the course of a text.

Craft and Structure

4. Interpret words and phrases as they are used in a text, including determining technical, connotative, and figurative meanings, and analyze how specific word choices shape meaning or tone.

5. Analyze the structure of texts, including how specific sentences, paragraphs, and larger portions of the text (e.g., a section, chapter, scene, or stanza) relate to each other and the whole.

6. Assess how point of view or purpose shapes the content and style of a text.

Integration of Knowledge and Ideas

7. Integrate and evaluate content presented in diverse formats and media, including visually and quantitatively, as well as in words.*

8. Delineate and evaluate the argument and specific claims in a text, including the validity of the reasoning as well as the relevance and sufficiency of the evidence.

9. Analyze how two or more texts address similar themes or topics in order to build knowledge or to

compare the approaches the authors take.

Range of Reading and Level of Text Complexity

10. Read and comprehend complex literary and informational texts independently and proficiently.
Text Types and Purposes

1. Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and sufficient evidence.

2. Write informative/explanatory texts to examine and convey complex ideas and information clearly and accurately through the effective selection, organization, and analysis of content.

3. Write narratives to develop real or imagined experiences or events using effective technique, well chosen details, and well-structured event sequences.

Production and Distribution of Writing

4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

5. Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach.

6. Use technology, including the Internet, to produce and publish writing and to interact and collaborate with others.

Research to Build and Present Knowledge

7. Conduct short as well as more sustained research projects based on focused questions, demonstrating understanding of the subject under investigation.

8. Gather relevant information from multiple print and digital sources, assess the credibility and accuracy of each source, and integrate the information while avoiding plagiarism.

9. Draw evidence from literary or informational texts to support analysis, reflection, and research.

Range of Writing

10. Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting or a day or two) for a range of tasks, purposes, and audiences.
