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Draft – CDE Update on ELA/ELD and Mathematics Connection Boxes

Opportunities for ELA/ELD Connections

K-–2
	Opportunities for ELA/ELD Connections: Chapter 4 Page 4
As an introduction to motion and the use of push or pull on an object, the teacher reads aloud a selection of topic-related books. Students can ask and answer questions, with appropriate language support, about the use of push and pull in motion prior, during, and after the investigations based on information from the books and from their observations. Possible texts could include: Move It!: Motion, Forces, and You (Primary Physical Science) by Adrienne Mason; Motion: Push and Pull, Fast and Slow (Amazing Science) by Darlene Stille; and Forces Make Things Move (Let’s-Read-and-Find-Out Science 2) by Kimberly Brubaker Bradley.

ELA Standards: RI.K.1, 2, 3, 9; SL.K.1, 2, 3; L.K.6 

ELD Standards: ELD.PI.K.5

Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages  

	Opportunities for ELA/ELD Connections: Chapter 4 Page 19
Guide students through a number of observations on what plants and animals need (e.g., ant farms, fish in an aquarium, plants growing, insects in a jar) and provide opportunities for students to share their thoughts using expressions like, “I think…” and “I agree with….” The teacher next lists all of the “needs” the class has discussed on a board, using words and pictures/symbols (e.g., sun, water, food). Students, individually or with a partner, draw a picture of a plant on half of a piece of paper, and an animal on the other half, that they observed. Then they draw and/or write the needs of the plant example and of the animal example next to each picture. 

ELA Standards: W.K.2, 8; SL.K.1, 4, 5; L.K.5c

ELD Standards: ELD.PI.K.3

Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages 224-225

Integrating CA ELD Standards into Science Teaching and Learning
Grades K, 1, and 2

CA ELD Standards
Part I: Interacting in Meaningful Ways
C. Productive

10. Composing/Writing

Grade

Emerging

Expanding 

Bridging

K

Draw, dictate, and write to compose very short literary texts (e.g., story) and informational texts (e.g., a description of a dog), using familiar vocabulary collaboratively in shared language activities with an adult (e.g., joint construction of texts), with peers, and sometimes independently.

Draw, dictate, and write to compose short literary texts (e.g., story) and informational texts (e.g., a description of dogs), collaboratively with an adult (e.g., joint construction of texts), with peers, and with increasing independence.

Draw, dictate, and write to compose longer literary texts (e.g., story) and informational texts (e.g., an information report on dogs), collaboratively with an adult (e.g., joint construction of texts), with peers, and independently using appropriate text organization.

Applying ELD Standards to Science

Students write a variety of science texts, such as explanatory reports or descriptive paragraphs, and create charts, tables, and diagrams as relevant to the task.

Corresponding Science & Engineering Practices

4. Analyzing and interpreting data (use observations to describe patterns)

(K-LS1-1)

Sample Integration of Science and ELD Standards in the Classroom

Students view and explore what plants and animals (including humans) need in order to survive (K-LS1-1), and record their observations and write analyses. For example, students observe how plants in different environments (e.g., one plant near a window and another in a dark corner) grow, recording their observations on a T chart and writing a summary of their conclusions.

Sample-Specific Science & Engineering Practices

1. Asking questions

3. Planning and carrying out investigations

5. Using mathematics and computational thinking

6. Constructing explanations (for science) and designing solutions (for engineering)



	Opportunities for ELA/ELD Connections: Chapter 4 Page 19
Select four or five books about different ecosystems to read aloud to the class. For example, the series about living in a biome by Carol L. Linden has numerous topics, such as Life in a Forest, Life in an Ocean, Life in a Desert, Life in a Stream, Life in a Rain Forest, Life in a Pond. As each book is read, prompt student engagement using similar questions about the biome; for example: What does ____ (animal or plant) need to survive?  Where does ____ live? How does ____ change their environment? Divide students into small groups, with each group assigned a different book, to compose (through dictation and/or pictures) an explanatory piece about their biome, including some text-based details.

ELA Standards: RI.K.1, 2, 10; SL.K. 2, 3, 5; W.K.2, 7, 8; L.K.1, 2

ELD Standards: ELD.PI.K.2, 5, 6
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages 214-215

Integrating CA ELD Standards into Science Teaching and Learning
Grades K, 1, and 2

CA ELD Standards
Part I: Interacting in Meaningful Ways
B. Interpretive
5. Listening actively

Grade

Emerging

Expanding 

Bridging

K

Demonstrate active listening to read-alouds and oral presentations by asking and answering yes-no and wh- questions with oral sentence frames and substantial prompting and support.

Demonstrate active listening to read-alouds and oral presentations by asking and answering questions with oral sentence frames and occasional prompting and support.

Demonstrate active listening to read-alouds and oral presentations by asking and answering detailed questions, with minimal prompting and light support.

Applying ELD Standards to Science

Students listen to oral presentations about science and engineering topics and to teacher read-alouds of science informational texts. They demonstrate their active listening by asking and answering detailed questions about what they heard. 

Corresponding Science & Engineering Practices

7. Engaging in argument from evidence (K-ESS2-2)

Sample Integration of Science and ELD Standards in the Classroom

Students use and share pictures and drawings, and observe and listen to read-alouds about natural events, to construct an argument, supported by evidence, about how plants and animals (including humans) can change the environment to meet their needs (K-ESS2-2). They sequence events and compare predictions (based on prior experiences, such as having picked fruit from a tree to eat or having collected and used water from different sources for different purposes) to what occurred (observable events), such as seeing birds gathering materials to build nests and drinking water from puddles, squirrels storing food, and tree roots breaking the concrete of sidewalks. As they work as a class and in small groups, they ask questions of one another and respond to others in order to identify details and patterns that support their claims.

Sample-Specific Science & Engineering Practices

1. Asking questions

8. Obtaining, evaluating, and communicating information




Students have been collecting local weather data on a daily calendar. They work as a whole group near a large chart that shows labeled images of various types of severe weather (different from those on the daily calendar) and view a video of severe weather (such as heavy rain and wind, blizzard, or heavy snowstorm). Students explore the phenomena, asking questions about the purpose of weather forecasting and how to respond to severe weather in their locality (K-ESS3-2*). For example: "What if the forecast were this type of weather for our community?"; "What would be problems for our community if we had this type of weather?"; "What things could we do to prepare for this type of weather?"; "How can forecasting the weather help us prepare and be ready for severe weather?"

	 The teacher supports English learners at the Emerging and Expanding levels of English language proficiency in asking and answering these questions, by providing sentence frames (e.g., "If ____, then we could ___."; "We should ___ if ___."). The teacher encourages students to refer to the labeled images of weather when they ask and answer questions. When necessary, the teacher asks probing questions and recasts students’ responses, affirming their ideas and helping them use vocabulary and structure their statements in ways appropriate for a science discussion.

	
	Sample-Specific Science & Engineering Practices

	6. Constructing explanations (for science) and designing solutions (for engineering)



	

	Opportunities for ELA/ELD Connections: Chapter 4 Page 50
To introduce the concept that young plants and animals look like their parents, divide the class into two groups—the children and the parents. Use sets of picture cards that show a plant or an animal in the beginning of its life cycle and a matching card of the same plant or animal at its adult stage. Students need to find their matching partner by asking questions (not by showing the picture on the card), such as, “My ____ (plant or animal) has a green stem. Does your picture have a green stem?” If the answer is no, they continue to search for another student to ask the question. If the answer is yes, students then ask another question about a different property or characteristic. One way to organize the students is to have inside/outside circles, with the students with adult stage cards on the inside and students with the young stage cards on the outside. Model the process students should follow, and engage students in a discussion about possible questions to ask each partner. Once the two pictures are paired together, students can then discuss (and the teacher may record) how the parent and the children are similar and how they are different. 

ELA Standards: SL.1.1, 4, 5

ELD Standards: ELD.PI.1.1, 6 
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages 238-239

Integrating ELD Standards into Science Teaching and Learning
Grades K, 1, and 2

CA ELD Standards
Part II: Learning About How English Works

B. Expanding and Enriching Ideas

5. Modifying to add details

Grade

Emerging

Expanding 

Bridging

1

Expand sentences with frequently used prepositional phrases (such as in the house, on the boat) to provide details (e.g., time, manner, place, cause) about a familiar activity or process in shared language activities guided by the teacher and sometimes independently.

Expand sentences with prepositional phrases to provide details (e.g., time, manner, place, cause) about a familiar or new activity or process in shared language activities guided by the teacher and with increasing independence.

Expand simple and compound sentences with prepositional phrases to provide details (e.g., time, manner, place, cause) in shared language activities guided by the teacher and independently.

Applying ELD Standards to Science

Students use modifying words and phrases to express their understanding of scientific concepts and phenomena. 

Corresponding Science & Engineering Practices

8. Obtaining, evaluating, and communicating information (1-LS1-2)

Sample Integration of Science and ELD Standards in the Classroom

Students have been exploring how plants and animals' structures are similar between parents and young (offspring), and the teacher invites the children to explore the patterns in parents’ and offspring’s behavior that help offspring survive (1-LS1-2) by reading texts and using media, modeling the use of adverbials: "When animals are young, they signal their needs to their parents by calling loudly or softly, depending on how many babies there are, and the distance from their parent. Some animals cry, others chirp, and others make all sorts of sounds. Usually the parents feed and comfort their young." The teacher supports the students’ use of adverbials in their own speaking and writing, by prompting them to add information about when, how, where, why, how much, etc.

Sample-Specific Science & Engineering Practices

4. Analyzing data 

6. Constructing explanations (for science) and designing solutions (for engineering)




	


Students use observations and daily firsthand recordkeeping of the sun (where it is in the sky at different times of the day; the changes in a shadow throughout the day) and moon (where it is in the night sky in relation to the student’s house), and use media and observations about the stars to describe patterns that can be predicted (1-ESS1-1). They share the recorded information, via charts, pictures, and writings, to compare predictions and analyze the patterns of these phenomena. 

	They use sentence frames to analyze the patterns: for example, "Today at ___, the sun will be ____ in the sky." As students report patterns of motion of the sun, moon, and stars in the sky, they select specific language needed for clarity, and can analyze other writers' use of language. For example, students can describe the choice of verbs in a statement describing what happens when the sun and the moon move across the sky: they "appear to rise in one part of the sky, and move across the sky, to set in another part of the sky." To support students at the Emerging level of English proficiency, the teacher selects key verbs and spends time teaching the meaning of these verbs in vocabulary lessons. The teacher also asks students specific questions, such as “What verbs does the author use?” and, when necessary, verbally supports students when they respond. 

	
	Sample-Specific Science & Engineering Practices

	4. Analyzing and interpreting data

8. Obtaining, evaluating, and communicating information



	

	Opportunities for ELA/ELD Connections: Chapter 4 Page 79
Pose a unifying question, such as “What are the different kinds of land and bodies of water?” Students gather information about different landforms or bodies of water by watching related videos (or the teacher can read aloud texts and provide informational texts that students read). Next, students create a booklet in which they draw and label the different landforms and bodies of water on each page, starting with the lower land or water levels on the first page, adding the progressively taller landforms in the subsequent pages. At the end, the booklet should include drawings of a range of landforms (e.g., ocean page, desert page, forest page, hill page, plateau page, mountain page) and bodies of water (e.g., lake, river, or ice caps on some of the mountains). 

ELA Standards: W.2.2, 7, 8, 10; SL.2.2

ELD Standards: ELD.PI.2.6, 10
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages 226-227

Integrating CA ELD Standards into Science Teaching and Learning
Grades K, 1, and 2
CA ELD Standards
Part I: Interacting in Meaningful Ways
C. Productive

11. Supporting opinions

Grade

Emerging

Expanding 

Bridging

2

Support opinions by providing good reasons and some textual evidence or relevant background knowledge (e.g., referring to textual evidence or knowledge of content).

Support opinions by providing good reasons and increasingly detailed textual evidence (e.g., providing examples from the text) or relevant background knowledge about the content.

Support opinions or persuade others by providing good reasons and detailed textual evidence (e.g., specific events or graphics from text) or relevant background knowledge about the content.

Applying ELD Standards to Science

Students construct and support arguments in science with evidence, data, and/or a model. They compare and refine arguments based on evaluation of the evidence presented.

Corresponding Science & Engineering Practices

2. Developing and using models (2-ESS2-2)


Sample Integration of Science and ELD Standards in the Classroom

In small groups, students engage in developing models to represent the shapes and kinds of land and bodies of water in an area (2-ESS2-2). Each group examines graphics of a different type of landscape, labeling and writing brief text explanations on the location and characteristics of the area. Students collaborate and plan with their peers, utilizing the image and text evidence to support their choices for the materials, size, and process that they use to develop their models. After creating their models, students briefly explain in writing why they chose the materials they did and why they built the model the way they did. Before the students write, the teacher leads them through examining a text with a similar structure so students can see the way an author introduces the choices and supports them with reasons and evidence (e.g., “We chose to use crumpled paper to show mountains because we can make them tall and jagged. Mountains in real life are tall and jagged.”)  In order to support students at the Emerging level of English proficiency, the teacher pulls a small group and co-constructs an explanation with them, taking ideas from the students while recasting and asking probing questions to strengthen the writing.

Sample-Specific Science & Engineering Practices

7. Engaging in argument from evidence




Describe ideas, phenomena (e.g., erosion), and text elements (e.g., central message, character traits) using key details based on understanding of a variety of grade-level texts and viewing of multimedia, with light support.

	
	Applying ELD Standards to Science

	Students obtain and combine information from print and digital sources to explain phenomena and to support analysis, reflection, and research. They observe experiences and read closely to evaluate the need for further information and the quality of the information source, and to explain and predict phenomena.


	Corresponding Science & Engineering Practices

	6. Constructing explanations (for science) and designing solutions (for engineering) (2-ESS1-1)


	Sample Integration of Science and ELD Standards in the Classroom

	Students read a text comparing time periods (e.g., an instant vs. their age vs. centuries). They work as a class and in small groups to make observations (firsthand or from media) to construct an evidence-based account for Earth events that occur quickly (e.g., earthquakes) or slowly (e.g., rock erosion) 

(2-ESS1-1). The students participate in collaborative investigations, such as tumbling various types of rocks in plastic tubs with water to see if any changes occur, and compare these investigations to a water-table model of erosion (using different soil types and/or different amounts of water) and/or video footage of mudslides, volcanoes, earthquakes, and beach erosion. Using key academic vocabulary that the teacher has posted on a word wall, students have conversations in which they provide detailed descriptions and analysis of their observations of text and images, as well as class collaborative and individually recorded ideas, to formulate clarification questions, provide summaries, and share results. The teacher provides various supports during these activities for the students at the Emerging level of English proficiency. For example, during the reading activity, the teacher shows pictures and other labeled graphic representations of the concepts to help students understand. After the reading activity during designated ELD time, the teacher works with the students to “unpack” the meaning of a key complex sentence within the text. 


	Sample-Specific Science & Engineering Practices

	2. Developing and using models 

3. Planning and carrying out investigations

4. Analyzing and interpreting data


		

	

	Opportunities for ELA/ELD Connections: Chapter 4 Page 86
The teacher can read aloud, or have students read, informational texts related to solids and liquids, such as What is a Liquid? or What is a Solid? by Jennifer Boothroyd. Students think of examples of everyday situations in which matter changes and identify which changes can, or cannot, be reversed. They select 3–5 to capture in a drawing. Encourage students to add a title and write a brief explanation for each drawing.
ELA Standards: RI.2.3, 8; W.2.1, 8; L.2.6

ELD Standards: ELD.PI.2.6, 10, 11
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages

	Opportunities for ELA/ELD Connections: Chapter 4 Page 90
To help students develop their understanding of causality, have them think of several effects for a cause or circumstance involving plants in different habitats using “If/Then” (either in narrative text or a poem). For example:

If a plant lives in the desert where there is not much water, 
· then it needs long roots to get water.

· then it often has few leaves or a protective coating on the stem.

· then it remains dormant during times with little water. 

ELA Standards: W.2.3, 4, 8, 10

ELD Standards: ELD.PI.2.2, 6, ELD.PII.2.6
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages


 Grades 3–5
	Opportunities for ELA/ELD Connections: Chapter 5 Page 15
During the instructional segment, provide age-appropriate definitions of domain-specific words and important academic vocabulary. In addition, select a few terms critical to understanding the concept. Have students use a graphic organizer so that they can gain a deeper understanding of these key concepts. One such organizer is the Frayer Model, which prompts students to write a definition, and allows for students to discuss specific characteristics of the word, examples, and non-examples. Sample words for this topic could include friction, gravity, forces, magnetic, and interactions. 

ELA Standards: RI.3.4; L.3.4, 5

ELD Standards: ELD.PI.3.1, 12
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages


a. When students are observing and explaining the phenomenon of energy transformations, they may begin by categorizing the varying forms of energy (light, sound, heat, electric current, mechanical, and chemical) and creating a list of existing examples for each, accessing experiential knowledge and language reservoirs (4-PS3-2). Ultimately, to emphasize energy transference from one place to another for the purposes of communication, students work in small groups to first construct a pictorial chart with the different forms of energy and then prepare a written report to generate, analyze, interpret, and describe multiple solutions that use patterns to transfer information (e.g., coded information through sound of drumming, Morse code, binary number encoding such as DVD and pricing tags, or simplified computer programming software/gaming) (4-PS4-3*).

	 The teacher leads students through analyzing a model for the written report, including examining key language features used in analysis and description. To support students at the Emerging and early Expanding level of English proficiency, the teacher pulls a small group and leads the students through jointly constructing the report, concentrating on the science content and vocabulary as well as the key language features studied in the model text. 

b. Students notice that a car light shining on an animal at night reveals the animal's glowing eyes. To explain this phenomenon, students observe the structure and function of the human eye, and compare it to those of other organisms (4-LS1-1, 4-PS4-2). They create tables with brief descriptions that characterize the placement of each organism's eyes and the rationale for such placement (e.g., side placement allows animals to see both in front of and behind them, so as to be aware of predators).

	
	Sample-Specific Science & Engineering Practices

	N/A



	* The Performance Expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.



	Opportunities for ELA/ELD Connections:  Chapter 5 Page 36
The Achieve the Core Web site has a link to a collection of science texts with text-dependent questions that could be used as reading materials for the instructional segment on ecosystems and interdependence (see http://www.readwords.org/spotlight-on-science#520). Possible related texts include “On Shaky Ground,” “Back from the Brink,” “Blue Bloods of the Sea,” and “Coral Reef Goes Digital.”

ELA Standards: RI.3.1, 7, 10

ELD Standards: ELD.PI.3.6, 11
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages 250-251

Integrating CA ELD Standards into Science Teaching and Learning
Grades 3, 4, and 5

CA ELD Standards
Part I: Interacting in Meaningful Ways
B. Interpretive

5. Listening actively

Grade

Emerging

Expanding 

Bridging

3

Demonstrate active listening to read-alouds and oral presentations by asking and answering basic questions, with prompting and substantial support.

Demonstrate active listening to read-alouds and oral presentations by asking and answering detailed questions, with occasional prompting and moderate support.

Demonstrate active listening to read-alouds and oral presentations by asking and answering detailed questions, with minimal prompting and light support.

Applying ELD Standards to Science

Students listen to oral presentations about science and engineering topics and teacher read-alouds of science informational texts. They demonstrate their active listening by asking and answering detailed questions about what they heard. 

Corresponding Science & Engineering Practices

1. Asking questions (for science) and defining problems (for engineering) 

(3-PS2-3, 3-PS2-4)


Sample Integration of Science and ELD Standards in the Classroom

Students have experimented with magnets, and have observed videos of various inventions that use magnets and electricity. They listen to a teacher read aloud from an informational text about cause-and-effect relationships of electrical and magnetic interactions between two objects and how inventors design solutions to problems by using these scientific principles (3-PS2-3, 3-PS2-4). At strategic points during the teacher read-aloud, students discuss, in pairs, open-ended, detailed questions designed to promote extended discourse (e.g., "In what ways does a magnet affect a compass? How do we know? What changes would you make to X design to make it better?"). The students have an opportunity to practice their response before sharing out to the class. The teacher supports the comprehension of students at the Emerging level of English proficiency by using diagrams labeled in both English and the students’ home language to support the ideas in the text and by attending to the meanings of general academic terms (in addition to science-specific terms). Before reading, the teacher also makes sure to show short videos related to the topic in the two primary home languages of students in the classroom: English and Spanish.

Sample-Specific Science & Engineering Practices

8. Obtaining, evaluating, and communicating information



	Opportunities for ELA/ELD Connections: Chapter 5 Page 54
For additional background information from different sources that addresses weather and climate issues, students can investigate the Climate Kids, NASA’s Eye on the Earth Web site, at http://climatekids.nasa.gov/climate-change-meaning/. Students can also compare important points and details from different informational texts, such as Climates by Theresa Alberti, The Magic School Bus and the Climate Challenge by Joanna Cole, and Climate Maps by Ian F. Mahaney. 

ELA Standards: RI.3.3, 7, 9, W.3.10

ELD Standards: ELD.PI.3.6, 11
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: 266-267

Integrating CA ELD Standards into Science Teaching and Learning
Grades 3, 4, and 5

CA ELD Standards
Part I: Interacting in Meaningful Ways
C. Productive

12. Selecting language resources

Grade

Emerging

Expanding 

Bridging

3

Use a select number of general academic and domain-specific words to add detail (e.g., adding the word dangerous to describe a place, using the word habitat when describing animal behavior) while speaking and writing.

Use a growing number of general academic and domain-specific words in order to add detail, create an effect (e.g., using the word suddenly to signal a change), or create shades of meaning (e.g., scurry versus dash) while speaking and writing.

Use a wide variety of general academic and domain-specific words, synonyms, antonyms, and non-literal language to create an effect, precision, and shades of meaning while speaking and writing.

Applying ELD Standards to Science

Students use a variety of vocabulary and select appropriate affixes when writing or speaking about science content. 

Corresponding Science & Engineering Practices

4. Analyzing and interpreting data (5-ESS1-2)

7. Engaging in argument from evidence (5-ESS1-1)

Sample Integration of Science and ELD Standards in the Classroom

Students ask questions that can be investigated in order to graphically represent patterns of the relationships among the light of the sun and the length and direction of shadows; day and night; and the seasonal appearance of stars in the night sky (5-ESS1-2). Later, students develop models using an analogy, example, or abstract representation to support an argument that differences in the apparent brightness of the sun, compared to other stars, are due to their relative distances from Earth (5-ESS1-1). Collaboratively, students develop and/or revise the model, based on evidence that shows the relationships between light and distance. 

The teacher guides the students to include key vocabulary (such as distance and brightness) and use of suffixes such as –er in their conversations, gathering of information, and explanations: "In the morning, the shadow was __ centimeters long; in the afternoon, it's longer by __ cm."; "When the light beam goes through the hole to the target white paper, it changes according to the distance. The closer the light is, the brighter it gets. The farther, the dimmer.”

Sample-Specific Science & Engineering Practices

1. Asking questions (for science) and defining problems (for engineering)

2. Developing and using models



	Opportunities for ELA/ELD Connections: Chapter 5 Page 70
As part of the project about fuels and other sources that provide energy, and using the information gathered, students write an opinion piece about supporting (or not supporting) the use of renewable or non-renewable energy resources. 

ELA Standards: RI.4.3, 5; W.4.1, 7

ELD Standards: ELD.PI.4.10a, 11
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages 246-247
Integrating CA ELD Standards into Science Teaching and Learning
Grades 3, 4, and 5

CA ELD Standards
Part I: Interacting in Meaningful Ways
A. Collaborative

3. Offering opinions

Grade

Emerging

Expanding 

Bridging

4

Negotiate with or persuade others in conversations using basic learned phrases (e.g., I think...), as well as open responses, in order to gain and/or hold the floor.

Negotiate with or persuade others in conversations using an expanded set of learned phrases (e.g., I agree with X, but...), as well as open responses, in order to gain and/or hold the floor, provide counterarguments, and so on.

Negotiate with or persuade others in conversations using a variety of learned phrases (e.g., That’s a good idea. However...), as well as open responses, in order to gain and/or hold the floor, provide counterarguments, elaborate on an idea, and so on.

Applying ELD Standards to Science

Students participate in collaborative conversations where they engage in design and use of models about phenomena; process solutions; and collect evidence. During these conversations, they construct claims and support them with reasons and evidence, working collaboratively to critique explanations or solutions proposed by their peers by citing relevant evidence. In order to persuade others that their arguments are reasonable and supported by evidence, they may gain and/or hold the floor, provide counterarguments respectfully, or elaborate on a peer’s ideas.

Corresponding Science & Engineering Practices

7. Engaging in argument from evidence (5-LS2-1)


Sample Integration of Science and ELD Standards in the Classroom

Students have observed, through pictures and simulations, some representations of the movement of matter within ecosystems. Working in small groups, the students build on those experiences by using their science texts and notes as they collaboratively construct their models of how matter moves within ecosystems. Each group constructs an argument about its model, focusing on the movement of matter among plants, animals, decomposers, and the environment. Each group shares its model with another group, while the other group provides feedback based on a co-constructed set of criteria on 1) presentation effectiveness 2) the types of materials and representations used, and 3) whether the cycling of matter is accurate (5-LS2-1). During their conversations, the students refer to a large chart on the classroom wall that contains options for different language purposes, such as entering a conversation (e.g., "One/another piece of evidence that supports our argument is ___."); agreeing and disagreeing (e.g., "I can see your design has ___; however, ___."); or elaborating on an idea (e.g., "That’s a good choice for ___, and I’d like to add that ___."). To support students at the Emerging level of English proficiency, the teacher asks each group to practice what each member of the group will share, and no member is permitted to opt out. The teacher has created heterogeneous groups, ensuring that each student at the Emerging level of English proficiency has a “language buddy” who is proficient in both English and the student’s home language. The teacher has also created a supportive environment so that the students work together to make sure that each of the other students understands and can communicate that understanding. 

Sample-Specific Science & Engineering Practices

2. Developing and using models



	Opportunities for ELA/ELD Connections: Chapter 5 Page 84
Students view 2-3 different videos on waves and use a note-taking template, such as a T-chart, to capture key information. On the left hand side of the T, provide students with broad concepts for waves—light waves, sound waves, characteristics of waves, behaviors of waves (reflected, absorbed, transmitted), and examples of movement of energy. On the right hand side, prompt students to include details gleaned from the videos. Possible sources of videos include Vimeo, YouTube, or recognized science experts (e.g., Bill Nye). 

ELA Standards: SL.4.2; W.4.8

ELD Standards: ELD.PI.4.6, 11
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages 259-260

Integrating CA ELD Standards into Science Teaching and Learning
Grades 3, 4, and 5

CA ELD Standards
Part I: Interacting in Meaningful Ways
C. Productive

9. Presenting

Grade

Emerging

Expanding 

Bridging

4

Plan and deliver brief oral presentations on a variety of topics and content areas (e.g., retelling a story, explaining a science process, reporting on a current event, recounting a memorable experience, and so on), with substantial support.

Plan and deliver longer oral presentations on a variety of topics and content areas (e.g., retelling a story, explaining a science process, reporting on a current event, recounting a memorable experience, and so on), with moderate support.

Plan and deliver oral presentations on a variety of topics in a variety of content areas (e.g., retelling a story, explaining a science process, reporting on a current event, recounting a memorable experience, and so on), with light support.

Applying ELD Standards to Science

Students plan and deliver oral presentations on scientific topics. 

Corresponding Science & Engineering Practices

2. Developing and using models (3-LS1-1)

6. Constructing explanations (for science) and designing solutions (for engineering) (3-LS4-2)


Sample Integration of Science and ELD Standards in the Classroom

Students have been studying the concept that organisms have unique and diverse life cycles but all have birth, growth, reproduction, and death in common (3-LS1-1). Their study has included research, investigations, and looking for patterns in various examples of life cycles. Students are ready to plan and deliver an oral presentation of their findings, using pictures or realia for a dramatic representation of assigned organisms as evidence to explain how the variations in characteristics among individuals of the same species may provide advantages in surviving, finding mates, and reproducing (e.g., plants with thorns vs. without; camouflage) (3-LS4-2). The teacher has modeled, with one example, some of the characteristics, and has built, with student input, a word wall with illustrations for student reference. The teacher lists clear goals for the presentations and discusses them with the students. As students work in their groups, they identify, in their text and visual resources, the patterns for the life cycle of their group's organism and use materials provided (e.g., cotton, yarn, colors, tape, cardboard, chart paper) to build, refine, and prepare their models of the life cycle to share with their peers. They compare their information with groups studying a similar organism, to discuss patterns that they find (e.g., birds have eggs ( chicks ( adult bird, and moth and butterfly [or all insects] have eggs ( larva [caterpillar stage] ( pupa ( adult insect). With teacher facilitation, students chart the emergent patterns and discuss which organisms have better chances of living, growing, and surviving. 

Once the model of the life cycle is drawn/built, each group is ready to give its oral presentation. Peers listen and get insight on their peers' presentations and gain teacher and student feedback to refine their own.

Sample-Specific Science & Engineering Practices

8. Obtaining, evaluating, and communicating information



	Opportunities for ELA/ELD Connections: Chapter 5 Page 148
As part of an investigation about rocks, rock formations, and the components in rocks that provide evidence of changes in a landscape over time, students take notes, paraphrase, and categorize information by creating an I Am a Rock book. Students can write the information from the point of view of a rock they select or that the teacher assigns to them (i.e., a sedimentary or an igneous rock), including how they are formed, how they change the landscape, what they are made of, etc. Students include pictures throughout, as well as a list of sources at the end of the book.  

ELA Standards: W.4.3, 4, 7, 8, 10; L.4.1, 2, 5, 6

ELD Standards: ELD.PI.4.6, 10.b
Integrating ELD Standards into K‒12 Mathematics and Science Teaching and Learning: A Supplementary Resource for Educators: Pages 272-274

Integrating CA ELD Standards into Science Teaching and Learning
Grades 3, 4, and 5

CA ELD Standards
Part II: Learning About How English Works
B. Expanding and Enriching Ideas

3. Using verbs and verb phrases

Grade

Emerging

Expanding 

Bridging

4

Use various verbs/verb types (e.g., doing, saying, being/having, thinking/feeling) and tenses appropriate to the text type and discipline (e.g., simple past for recounting an experience) for familiar topics.

Use various verbs/verb types (e.g., doing, saying, being/having, thinking/feeling) and tenses appropriate to the task, text type, and discipline (e.g., simple past for retelling, timeless present for science explanation) for an increasing variety of familiar and new topics.

Use various verbs/verb types (e.g., doing, saying, being/having, thinking/feeling) and tenses appropriate to the task and text type (e.g., timeless present for science explanation, mixture of past and present for historical information report) for a variety of familiar and new topics.

Applying ELD Standards to Science

Students use a variety of verb types and appropriate verb tenses to express their understanding of scientific concepts and phenomena.

Corresponding Science & Engineering Practices

2. Developing and using models (5-LS2-1)

Sample Integration of Science and ELD Standards in the Classroom

Students who have worked in small groups to create models about the cycling of matter in ecosystems provide feedback to their peers, using appropriate verb tenses (e.g., "At first, the arrows you drew were pointing toward the soil. Now you have changed them, so I understand that materials from the water and air go into the plant.") (5-LS2-1). The teacher provides verbal support to students at the Emerging level of English proficiency by highlighting specific verb tenses for specific purposes in texts and speech.

Sample-Specific Science & Engineering Practices

N/A




8. Obtaining, evaluating, and communicating information

	 (4-ESS3-1)

	
	Sample Integration of Science and ELD Standards in the Classroom

	Students have been engaged in investigating the phenomena of energy transformation (4-ESS3-1). Students work in small groups to conduct a short research project on different aspects of humans’ impact on Earth's resources. They obtain and combine information to explain how energy and fuels are derived from natural resources and how their uses affect the environment. The students use books, Internet sources, and other reliable media to work together in small groups to construct a coherent explanation of how human uses of energy derived from natural resources affect the environment in multiple ways, how some resources are renewable and others are not, and possible actions that humans could take in the future. Each small group co-constructs a written explanation and prepares a digital presentation with relevant graphics to present their research.




	7. Engaging in argument from evidence

	

	


Possible Mathematics Connections in the Science Framework
K–2

	Science Framework

	K – 2 Chapter

	Opportunities for Mathematics Connections: Chapter 4 Page 12
Students can keep track of the results of their motion experiments in a table format, serving as a prelude to picture graphs introduced in Grade Two. They can compare results using “greater than/less than” vocabulary; for example “The ball went farther after it hit the cardboard tube than after it hit the bubble wrap.” Students in Kindergarten have not yet been introduced to standard measurement, such as using a ruler. 

Kindergarten

Instructional Segment 1: Forces and Interaction: Pushes and Pulls

Mathematics Standards: MP. 2, K.CC.6, K.MD.1-2



	

	Opportunities for Mathematics Connections: Chapter 4 Page 19

Kindergarten students use attributes to sort objects. In the vignette, “Needs of Animals and Plants and their Environment” students could sort the information cards by plant/animal, eats plants/animals/both, lives in water/on land, etc. 

Kindergarten

Instructional Segment 2: Needs of Animals and Plants and Their Environment

Mathematics Standards: MP. 2, 4, K.CC.1-3, K.MD.2



	

	Opportunities for Mathematics Connections: Chapter 4 Page 31

Kindergarten students use attributes to sort objects. In the vignette on conservation, students could sort different conservation activities into the categories Reduce, Reuse, and Recycle.

Kindergarten

Instructional Segment 3: Animals and Plants Can Change Their Environment

Mathematics Standards: K.MD.2, K.CC.1-3, MP. 2, 4



	

	Opportunities for Mathematics Connections: Chapter 4 Page 43

Students in kindergarten work with numbers up to 20. They fluently add and subtract within 5. As students collect data on the weather, they could tell whether there were more sunny days or more cloudy days during the school week. They could also tell how many more days were sunny than were cloudy. 

Kindergarten

Instructional Segment 4: Weather and Climate

Mathematics Standards: K.CC.1-7, K.MD.2, K.OA.2, MP. 2, 5



	

	Opportunities for Mathematics Connections: Chapter 4 Page 59

Students could be challenged to create a model of a seed that depends on wind to disperse it (for example a dandelion seed). On a breezy day, the seed models could be flown to determine which models go the farthest. Students measure how far the model flew in standard or non-standard units. Questions that could be asked are: Which model flew the farthest? What about its design allowed it to fly farther? (Students could also be asked to put the models in order of how far they flew.)
Grade 1

Instructional Segment 2: Meeting Survival Needs

Mathematics Standards: 1. MD. 2



	

	Opportunities for Mathematics Connections: Chapter 4 Page 64

When students design and construct the paper-cup-and-string communication device, students could experiment with different lengths of string to find the optimal or longest length that still allows communication. Students in Grade One do not use standard units of measure, but understand the concept of re-iterated units to measure length. For example, students could choose among a paper clip, a craft stick, or a yard stick as a unit of measure. 

Grade 1

Instructional Segment 3: Light and Sound Properties and Uses

Mathematics Standards: 1.MD.1-2, MP.5



	

	Opportunities for Mathematics Connections: Chapter 4 Page 80

When talking about very low temperatures, below freezing or negative numbers such as “negative 10 degrees, (-10°)”, it would be helpful for students to see a vertical thermometer enlarged, with benchmark temperatures marked on it. Students will not encounter negative numbers in mathematics until grade six and may have to count degree marks to calculate a change in temperature that spans negative numbers. 

Many young students in California have not experienced very low temperatures.

Grade 2

Instructional Segment 1: Identifying and Location and Features of the Geosphere and Biosphere

Mathematics Standards: 2.NBT.3, MP. 2



	

	Opportunities for Mathematics Connections: Chapter 4 Page 82

Students could create a relative time scale of Earth’s history comparing the entire history to a 12- hour period, or a calendar year; noting that humans have existed for a very short time during Earth’s existence. When introducing the timeline project, the timeline could be compared to a number line.

Grade 2

Instructional Segment 2: How Landforms Change

Mathematics Standards: 2.NBT.1-4, 2.MD.6, MP. 2, 5



	


Grades 3–5
	Opportunities for Mathematics Connections: Chapter 5 Page 82

During the investigation on forces, students may need to measure and weigh different objects. Some students will need experience using the measurement tools. For example, students need to know that the scale should be balanced or zeroed out before beginning the measurement; to use a ruler, the end of the object being measured must line up at the zero mark on the ruler, etc.

Grade 3

Instructional Segment 1: Forces and Interactions

Mathematics Standards: 3.OA.1-7, MP 5, 6



	

	Opportunities for Mathematics Connections: Chapter 5 Page 55

Measure effects of environment on the growth of seedlings.

· Effects of drought

· Soil vs. hydroponics

· Amount of sunlight hours per day

Students would make daily observations of each plant, recording height measurement, number of leaves, color, sketch or photo, etc.

Grade 3

Instructional Segment 4: Weather, Climate and Impacts

Mathematics Standards: 3.MD.3, MP 2, 5



	

	Opportunities for Mathematics Connections: Chapter 5 Page 78

Students are asked to encode messages. Relate these encoded messages to patterns in mathematics. Use mathematical patterns as background knowledge.

Grade 4

Instructional Segment 2: Waves

Mathematics Standards: 4.OA.5, MP. 2, 4, 5



	


	Opportunities for Mathematics Connections: Chapter 5 Page 93

Draw lines of symmetry on different animals’ faces, including humans. Discuss how the placement, size, and shape of eyes and ears on the head of each animal facilitate survival for prey species and for predator species in terms of sensing images and sounds. For example, predator species (cats) usually have eyes that are closer together for stereoscopic vision; while prey animals (horses) have eyes placed on the sides of their head to allow for a wider field of vision.

Grade 4

Instructional Segment 4: Structure and Function of Plants and Animals

Mathematics Standards: 4.G.3, MP. 2, 6



	

	Opportunities for Mathematics Connections: Chapter 5 Page 147

In reference to ESS2-2, students do not study percent or ratio until Grade 6. Science teachers will need to provide some background math knowledge on this concept while teaching the science. Students will be able to compare fractions however.

Students could be challenged to find the state, country, or continent with the most/least amount of fresh water per person. Alternatively, students could be assigned a country or continent to investigate. Students could graph their results by liquid or ice form.

Grade 5

Instructional Segment 3: Earth Systems and Processes

Mathematics Standards: 6.RP.3, 5.NF.2, 5.G.2, MP. 2, 6



	

	Opportunities for Mathematics Connections: Chapter 5 Page 153

This instructional segment lends itself to the statistics area of mathematics. Students have been collecting and displaying data since kindergarten. They could discuss efficient and effective ways to collect data (evidence) and then display it in a graph or table so that it tells a story or paints a picture of the data that can be easily interpreted.

Grade 5

Instructional Segment 4: Patterns in Earth and Space

Mathematics Standards: 5.MD.2, 5.G.2
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