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Science and English Language Arts in Fifth Grade
Starting with the Science
Children learn science and engineering best by engaging from an early age in the kinds of practices used by practicing scientists and engineers. By harnessing their natural curiosity and sense of wonder, children can be empowered to use their growing understanding to make sense of questions and problems relevant to them. 
High-Quality Instructional Materials (HQIM) for science provide a structure for this work by supporting student sensemaking—actively figuring out how the world works (science) or how to design solutions (engineering). Students do science and engineering through the science and engineering practices. These experiences require students to participate in a learning community in which they share ideas, evaluate competing ideas, give and receive critique, and reach consensus. 
Whether this community of learners is made up of classmates or family members, students and adults build and refine science and engineering knowledge together. This approach is far removed from a cookbook-type experiment that many of us experienced. Because students arrive at their findings by asking questions, investigating, gathering evidence, and revising their understandings, what they learn is more likely to stick with them. For example, please see Sail Garbage Unit. 
	Just in Time Professional Learning

	STEM Teaching Tool # 62: What does subject matter integration look like in elementary instruction? Including science is key!


Coherence with English Language Arts
Literacy skills are critical to building knowledge in science. The goal of integrating English language arts skills within science instruction is to use the literacy dimensions of reading, writing, speaking, and listening to develop and reinforce the practices of scientists and engineers, the practice of “actively trying to figure out how the world works or how to design solutions to problems” (NSTA, 2025). As students learn to read with sufficient accuracy to support comprehension and write with sufficient command to support composition, they can read and write about science phenomena, record observations, and perform other functional science tasks in developmentally appropriate ways. 
This document identifies the skills that students learn in NJSLS-ELA-aligned ELA instruction at each grade or grade band which connects to the science and engineering practices. The identified ELA skills can be used across content areas to support science learning, as well as the development of disciplinary literacy (NASEM, 2023).
Exploring How Students Use ELA: Obtaining, Evaluating, and Communicating Information
Being literate in science and engineering requires the ability to read and understand their literature. Science and engineering are ways of knowing that are represented and communicated by words, diagrams, charts, graphs, images, symbols, and mathematics. Reading, interpreting, and producing text[footnoteRef:1] are fundamental practices of science in particular, and they constitute at least half of engineers’ and scientists’ total working time. [1:  The term “text” is used here to refer to any form of communication, from printed text to video productions.] 

	Just in Time Professional Learning

	Watch Paul Anderson’s 10-minute Wonder of Science video about Obtaining, Evaluating, and Communicating Information.


Even when students have developed grade-level-appropriate reading skills, reading in science is often challenging to students for three reasons. First, the vocabulary of science texts is essentially unfamiliar; together with their often extensive use of, for example, the passive voice and complex sentence structure, many find these texts inaccessible. Second, science texts must be read so as to extract information accurately. Because the precise meaning of each word or clause may be important, such texts require a mode of reading that is quite different from reading a novel or even a newspaper. Third, science texts are multimodal, using a mix of words, diagrams, charts, symbols, and mathematics to communicate. Thus, understanding science texts requires much more than simply knowing the meanings of technical terms.
Communicating in written or spoken form is another fundamental practice of science; it requires scientists to describe observations precisely, clarify their thinking, and justify their arguments. Because writing is one of the primary means of communicating in the scientific community, learning how to produce scientific texts is as essential to developing an understanding of science as learning how to draw is to appreciate the skill of the visual artist. Science simply cannot advance if scientists are unable to communicate their findings clearly and persuasively. Communication occurs in a variety of formal venues, including peer-reviewed journals, books, conference presentations, and carefully constructed websites; it occurs as well through informal means, such as discussions, email messages, phone calls, and blogs. New technologies have extended communicative practices, enabling multidisciplinary collaborations across the globe that place even more emphasis on reading and writing. Increasingly, too, scientists are required to engage in dialogues with lay audiences about their work, which requires especially good communication skills.
Being a critical consumer of science and the products of engineering, whether as a lay citizen or a practicing scientist or an engineer, also requires the ability to read or view reports about science in the press or on the Internet and to recognize the salient science, identify sources of error and methodological flaws, and distinguish observations from inferences, arguments from explanations, and claims from evidence. All of these are constructs learned from engaging in a critical discourse around texts.
Engineering proceeds in a similar manner because engineers need to communicate ideas and find and exchange information—for example, about new techniques or new uses of existing tools and materials. As in science, engineering communication involves not just written and spoken language; many engineering ideas are best communicated through sketches, diagrams, graphs, models, and products. Also in wide use are handbooks, specific to particular engineering fields, that provide detailed information, often in tabular form, on how best to formulate design solutions to commonly encountered engineering tasks. Knowing how to seek and use such informational resources is an important part of the engineer’s skill set.
Table 1: High Leverage Opportunities to Integrate English Language Arts When Students Are Obtaining, Evaluating and Communicating Information
	Obtaining, Evaluating, and Communicating Information
	NJSLS-ELA in Fifth Grade

	Obtaining, evaluating, and communicating information includes using observations and texts to communicate new information.
· Read grade-appropriate texts and/or use media to obtain scientific and/or technical information to determine patterns in and/or evidence about the natural and designed world(s).
· Describe how specific images (e.g., a diagram showing how a machine works) support a scientific or engineering idea.
· Obtain information using various texts, text features (e.g., headings, tables of contents, glossaries, electronic menus, icons), and other media that will be useful in answering a scientific question and/or supporting a scientific claim.
· Communicate information or design ideas and/or solutions with others in oral and/or written forms using models, drawings, writing, or numbers that provide detail about scientific ideas, practices, and/or design ideas.
	· RI.MF.5.6. Interpret information presented visually, orally, or quantitatively (e.g., in charts, graphs, diagrams, timelines, animations, or interactive elements on web pages) and explain how the information contributes to an understanding of the text in which it appears.
· W.IW.5.2. Write informative/explanatory texts to examine a topic and convey ideas and information clearly. 
(Clarification Statements: Informative writing informs the reader by presenting facts, details, and descriptions about a topic. Explanatory writing explains a process, idea, or concept by showing how or why something happens.)
· W.SE.5.6. Gather relevant information from multiple valid and reliable print and digital sources; summarize or paraphrase information in notes and finished work, making note of any similarities and differences among ideas presented; and provide a list of sources.
· SL.UM.5.5. Include multimedia components (e.g., graphics, sound) and visual displays in presentations when appropriate to enhance the development of main ideas or themes.


Exploring How Students Use ELA: Planning and Carrying Out Investigations 
People investigate and observe the world with essentially two goals: (1) to systematically describe the world and (2) to develop and test theories and explanations of how the world works. In the first, careful observation and description often lead to identification of features that need to be explained or questions that need to be explored.
The second goal requires investigations to test explanatory models of the world and their predictions and whether the inferences suggested by these models are supported by data. Planning and designing such investigations require the ability to design experimental or observational inquiries that are appropriate to answering the question being asked or testing a hypothesis that has been formed. This process begins by identifying the relevant variables and considering how they might be observed, measured, and controlled (constrained by the experimental design to take particular values).
	Just in Time Professional Learning

	Watch Paul Anderson’s 10-minute Wonder of Science video about Planning and Carrying Out Investigations.


Planning for controls is an important part of the design of an investigation. In laboratory experiments, it is critical to decide which variables are to be treated as results or outputs and thus left to vary at will and which are to be treated as input conditions and hence controlled. In many cases, particularly in the case of field observations, such planning involves deciding what can be controlled and how to collect different samples of data under different conditions, even though not all conditions are under the direct control of the investigator.
Decisions must also be made about what measurements should be taken, the level of accuracy required, and the kinds of instrumentation best suited to making such measurements. As in other forms of inquiry, the key issue is one of precision—the goal is to measure the variable as accurately as possible and reduce sources of error. The investigator must therefore decide what constitutes a sufficient level of precision and what techniques can be used to reduce both random and systematic errors. 
Table 2: High Leverage Opportunities to Integrate English Language Arts When Students Are Planning and Carrying Out Investigations
	Planning and Carrying Out Investigations
	NJSLS-ELA in Fourth Grade

	Planning and carrying out investigations to answer questions or test solutions to problems include simple investigations, based on fair tests, which provide data to support explanations or design solutions.
· Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence to answer a question.
· Evaluate different ways of observing and/or measuring a phenomenon to determine which way can answer a question.
· Make observations (firsthand or from media) and/or measurements to collect data that can be used to make comparisons.
· Make observations (firsthand or from media) and/or measurements of a proposed object or tool or solution to determine if it solves a problem or meets a goal.
· Make predictions based on prior experiences.
	· RI.CI.5.2. Determine the central idea of an informational text and explain how it is supported by key details; summarize the text.
· W.WR.5.5. Establish a central idea about a topic, investigation, issue or event and use several sources to support the proposed central idea. 
· SL.II.5.2. Summarize a written text read aloud or information presented in diverse media and formats (e.g., visually, quantitatively, and orally).


Exploring How Students Use ELA: Constructing Explanations and Designing Solutions
Because people seek to enhance human understanding of the world, scientific theories are developed to provide explanations aimed at illuminating the nature of particular phenomena, predicting future events, or making inferences about past events. Science has developed explanatory theories, such as the germ theory of disease, the Big Bang theory of the origin of the universe, and Darwin’s theory of the evolution of species. Although their role is often misunderstood—the informal use of the word “theory,” after all, can mean a guess—scientific theories are constructs based on significant bodies of knowledge and evidence, are revised in light of new evidence, and must withstand significant scrutiny by the scientific community before they are widely accepted and applied. Theories are not mere guesses, and they are especially valued because they provide explanations for multiple instances.
	
Just in Time Professional Learning

	Watch Paul Anderson’s 10-minute Wonder of Science video about Construct Explanations & Design Solutions.



In science, the term “hypothesis” is also used differently than it is in everyday language. A scientific hypothesis is neither a scientific theory nor a guess; it is a plausible explanation for an observed phenomenon that can predict what will happen in a given situation. A hypothesis is made based on existing theoretical understanding relevant to the situation and often also on a specific model for the system in question.
Scientific explanations are accounts that link scientific theory with specific observations or phenomena—for example, they explain observed relationships between variables and describe the mechanisms that support cause and effect inferences about them. Very often the theory is first represented by a specific model for the situation in question, and then a model-based explanation is developed. For example, if one understands the theory of how oxygen is obtained, transported, and utilized in the body, then a model of the circulatory system can be developed and used to explain why heart rate and breathing rate increase with exercise.
Because scientists achieve their own understanding by building theories and theory-based explanations with the aid of models and representations and by drawing on data and evidence, students should also develop some facility in constructing model- or evidence-based explanations. This is an essential step in building their own understanding of phenomena, in gaining greater appreciation of the explanatory power of the scientific theories that they are learning about in class, and in acquiring greater insight into how scientists operate.
In engineering, the goal is a design rather than an explanation. The process of developing a design is iterative and systematic, as is the process of developing an explanation or a theory in science. Engineers’ activities, however, have elements that are distinct from those of scientists. These elements include specifying constraints and criteria for desired qualities of the solution, developing a design plan, producing and testing models or prototypes, selecting among alternative design features to optimize the achievement of design criteria, and refining design ideas based on the performance of a prototype or simulation.
Table 3: High Leverage Opportunities to Integrate English Language Arts When Students Are Constructing Explanations and Designing Solutions
	[bookmark: _Hlk204322236]Constructing Explanations and Designing Solutions
	NJSLS-ELA in Fourth Grade

	Constructing explanations and designing solutions includes the use of evidence and ideas in constructing evidence-based accounts of natural phenomena and designing solutions.
· Use information from observations (firsthand and from media) to construct an evidence-based account for natural phenomena.
· Use tools and/or materials to design and/or build a device that solves a specific problem or a solution to a specific problem.
· Generate and/or compare multiple solutions to a problem.
	· RI.CR.5.1. Quote accurately from an informational text when explaining what the text says explicitly and make relevant connections when drawing inferences from the text. 
· RI.CT.5.8. Compare and contrast the authors’ approaches across two or more informational texts within the same genre or about texts on the same or similar topics.
· W.IW.5.2. Write informative/explanatory texts to examine a topic and convey ideas and information clearly. 
A. Introduce a topic clearly to provide a focus and group related information logically; include text features such as headings, illustrations, and multimedia when useful to aid in comprehension. 
B. Develop the topic with facts, definitions, concrete details, quotations, or other information and examples related to the topic. 
C. Link ideas within paragraphs and sections of information using words, phrases, and clauses (e.g., in contrast, especially). 
D. Use precise language and domain-specific vocabulary to inform about or explain the topic. 
E. Provide a conclusion related to the information of explanation presented.
(Clarification Statements: Informative text provides information about a topic clearly and objectively. Explanatory text explains how or why something happens. It clarifies processes, relationships, and reasons.)
(Clarification Statements: Informative writing informs the reader by presenting facts, details, and descriptions about a topic. Explanatory writing explains a process, idea, or concept by showing how or why something happens.)
· SL.PI.5.4. Report on a topic or text or present an opinion, sequencing ideas logically and using appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an understandable pace.


Exploring How Students Use ELA: Engaging in Argument from Evidence
Whether they concern new theories, proposed explanations of phenomena, novel solutions to technological problems, or fresh interpretations of old data, scientists and engineers use reasoning and argumentation to make their case. In science, the production of knowledge is dependent on a process of reasoning that requires a scientist to make a justified claim about the world. In response, other scientists attempt to identify the claim’s weaknesses and limitations. Their arguments can be based on deductions from premises, on inductive generalizations of existing patterns, or on inferences about the best possible explanation. Argumentation is also needed to resolve questions involving, for example, the best experimental design, the most appropriate techniques of data analysis, or the best interpretation of a given data set.

	Just in Time Professional Learning

	Watch Paul Anderson’s 10-minute Wonder of Science video about Engaging in Argument from Evidence.


In short, science is replete with arguments that take place both informally, in lab meetings and symposia, and formally, in peer review. Historical case studies of the origin and development of a scientific idea show how a new idea is often difficult to accept and has to be argued for—archetypal examples are the Copernican idea that Earth travels around the sun and Darwin’s ideas about the origin of species. Over time, ideas that survive critical examination even in the light of new data attain consensual acceptance in the community, and by this process of discourse and argument science maintains its objectivity and progress.
The knowledge and ability to detect “bad science” are requirements both for the scientist and the citizen. Scientists must make critical judgments about their own work and that of their peers, and the scientist and the citizen alike must make evaluative judgments about the validity of science-related media reports and their implications for people’s own lives and society. Becoming a critical consumer of science is fostered by opportunities to use critique and evaluation to judge the merits of any scientifically based argument.
In engineering, reasoning and argument are essential to finding the best possible solution to a problem. At an early design stage, competing ideas must be compared (and possibly combined) to achieve an initial design, and the choices are made through argumentation about the merits of the various ideas pertinent to the design goals. At a later stage in the design process, engineers test their potential solution, collect data, and modify their design in an iterative manner. The results of such efforts are often presented as evidence to argue about the strengths and weaknesses of a particular design. Although the forms of argumentation are similar, the criteria employed in engineering are often quite different from those of science. For example, engineers might use cost-benefit analysis, an analysis of risk, an appeal to aesthetics, or predictions about market reception to justify why one design is better than another—or why an entirely different course of action should be followed.
Table 4: High Leverage Opportunities to Integrate English Language Arts When Students Are Engaging in Argument from Evidence
	Engaging in Argument from Evidence
	NJSLS-ELA in Fourth Grade

	Engaging in argument from evidence includes comparing ideas and representations about the natural and designed world(s).
· Identify arguments that are supported by evidence.
· Distinguish between explanations that account for all gathered evidence and those that do not.
· Analyze why some evidence is relevant to a scientific question and some is not.
· Distinguish between opinions and evidence in one’s own explanations.
· Listen actively to arguments to indicate agreement or disagreement based on evidence, and/or to retell the main points of the argument.
· Construct an argument with evidence to support a claim.
· Make a claim about the effectiveness of an object, tool, or solution that is supported by relevant evidence.
	· RI.AA.5.7. Explain how an author uses reasons and evidence to support particular points in a text, identifying which reasons and evidence support which point(s).
· W.AW.5.1. Write opinion pieces on topics or texts, supporting a point of view with reasons and information.
· SL.PE.5.1. Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 5 topics and texts, building on others’ ideas and expressing their own clearly.
A. Explicitly draw on previously read text or material and other information known about the topic to explore ideas under discussion. 
B. Follow agreed-upon rules for discussions and carry out assigned roles. 
C. Pose and respond to specific questions by making comments that contribute to the discussion and elaborate on the remarks of others. 
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