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Grade Level of Lesson: 1-4
Lesson/Unit Title: 110. Reading, Writing, & Rings

I. Alignment to the NGSS: (Practices: #1, 2, 3, 4, 6, 8; DCI: MS-ESS1-2.A; MS-ESS1-2.B; MS-ESS1-3.A; MS-ESS1-3.B; Crosscutting Concepts: #3, 4)

The lesson or unit aligns with the conceptual shifts of the NGSS:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Elements of the science and engineering practice(s), disciplinary core idea(s), and crosscutting concept(s), blend and work together to support students in three-dimensional learning to make sense of phenomena or design solutions.

· Provides opportunities to use specific elements of the practice(s) to make sense of the phenomena or design solutions.
· Provides opportunities to construct and use specific elements of the disciplinary core idea(s) to make sense of phenomena or design solutions.
· Provides opportunities to construct and use specific elements of the crosscutting concept(s) to make sense of phenomena or design solutions.
	As a unit, these lessons provide opportunities for students to expand their scientific understanding of Saturn, its relationship to other planets in our solar system, and the Huggins-Cassini voyage.

For Grades 1-2 (Lesson 5) and Grades 3-4 (Lesson 6) ask students to consider problems to be overcome and create solutions to address them and use that information to design/construct a spacecraft that could reach Saturn. In Lesson 3 students make scale illustrations of Earth and Saturn's size. In Lesson 4 students make a playground scale model to show distances between the Sun, Earth, and Saturn. In Lesson 5, students plan, build, and explain spacecraft model. In Lesson 6, students compare attributes of Earth and Saturn. In Lesson 8, students examine and sort Saturn's moons by attributes. In Lesson 7, students build a 3-D model of Saturn's Rings. 

For Grades 3-4 (Lesson 4), students make a playground model to show size of and distances between the Sun, Earth, and Saturn. In Lesson 5, students make 2-D and 3-D models of Saturn and its rings. In Lesson 6 students compare their design problems and solutions from Lesson 6 to those of the Cassini engineers in Lesson 7. In Lesson 9, students design, make, and test a parachuting probe.

Students also create several scale models (see Question 9 for lesson numbers) related to size and distances of the Sun, Earth and Saturn from each other that help explain characteristics like temperature, composition, and features of Saturn, its rings and moons.
	None.





A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Lessons fit together coherently, build on each other, and help students develop proficiency on a targeted set of performance expectations.
	Every lesson sets the stage for and builds on the knowledge gained in the previous lesson and in the Grades 2-4 lessons these connections are specifically described in the Lesson List section for teachers. Some lessons (like Lesson 9 in Grades 3-4) are a cumulative review of the learnings from previous lessons. Final lessons are designed so students can reflect on, summarize and demonstrate what they have learned in the unit.
	None.

	Develops connections between different science disciplines by the use of crosscutting concepts and develops connections between different science disciplines by using disciplinary core ideas where appropriate.
	In addition to learning about Saturn and its place in the solar system, many of the lessons also incorporate engineering concepts and practices as students are asked to design spacecraft and parachuting probes that might be found on such spacecraft.

Every lesson also contains a focus question that asks students to think about what they have learned (i.e., content) and a process question asking them to think about how they learned it.
	None.

	Provides grade-appropriate connection(s) to the Common Core State Standards in Mathematics and/or English Language Arts & Literacy in History/Social Studies, Science and Technical Subjects.
	Every lesson begins with a description of the science focus and the language arts focus and has objectives that address science concepts, and goals related to reading, writing, speaking, listening, and/or vocabulary development.
	None.




Summary of Observations and Suggestions for Improvement:

This lesson provides comprehensive content that can help students expand their scientific understanding of Saturn, its relationship to other planets in our solar system, and the Huggins-Cassini voyage.


II. Instructional Supports

The lesson or unit supports instruction and learning for all students:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Engages students in authentic and meaningful scenarios that reflect the practice of science and engineering as experienced in the real world and that provide students with a purpose (e.g., making sense of phenomena or designing solutions).

· Provides students with multiple phenomena (either firsthand experiences or through representations) that support students in engaging in the practices.
· Engages students in multiple practices that blend and work together with disciplinary core ideas and crosscutting concepts to support students in making sense of phenomena or designing solutions.
· When engineering performance expectations are included, they are used along with disciplinary core ideas from physical, life, or earth and space sciences.
	During the course, students develop a variety of hands-on models; draw illustrations representing Saturn, its moons and rings, and spacecraft to explore the planet; classify objects based on attributes; write descriptions; make and confirm predictions. Each lesson includes several different ways for students to engage in the practices that tap into both science knowledge and forms of communication/expression.

Students are asked to design solutions to problems with space exploration that take the form of a physical 3-D model, a captioned illustration, a written description of potential problems/challenges to overcome and to design solutions that might work to overcome them.

When designing a spacecraft to reach Saturn, students are asked to consider freezing temperatures of deep space and how to keep the spacecraft safe from collisions with other objects in space (i.e., space sciences); how to control and communicate with the spacecraft (i.e., computer technology); whether or not to send humans and how to keep them alive (i.e., life sciences), what they want the spacecraft to find out (i.e., physical sciences).
	None.

	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Lessons 1 and 2 for each of the grades focuses on what students already know about the science content of the unit and uses that information as one of the assessments of learning in the final lesson. Learning gained from each of the other lessons is used as the starting point/building block for the lesson that follows it. Each lesson includes a "Student Prerequisite" section on the first page, as well.
	None.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Scientific information comes from sources like the Cassini project files, the NASA or NASA for kids’ websites, and the Jet Propulsion Laboratory at the California Institute for Technology. Sources for connections to the English Language Arts standards and strategies are the National Council for Teachers of English and the International Reading Association.
	None.

	Provides opportunities for students to express, clarify, justify, interpret, and represent their ideas and respond to peer and teacher feedback orally and/or in written form as appropriate to support student’s three-dimensional learning.
	Each lesson requires a reading, writing, and reporting activity through which students demonstrate their learning (e.g., making journal entries, creating captioned illustrations, classifying objects and explaining the reasons for their choices, note-taking, using graphic organizers to collect information and guide writing assignments, making predictions and verifying them).
	None.

	Provides guidance for teachers to support differentiated instruction in the classroom so that every student’s needs are addressed by:

· Connecting instruction to the students’ home, neighborhood, community and/or culture as appropriate.
· Providing the appropriate reading, writing, listening, and/or speaking modifications (e.g.,  translations, front loaded vocabulary word lists, picture support, graphic organizers) for students who are English language learners, have special needs, or read well below the grade level.
· Providing extra support for students who are struggling to meet the performance expectations.
· Providing extensions consistent with the learning progression for students with high interest or who have already met the performance expectations.
	Many lessons provide teachers with a list of vocabulary words that might need to be explicitly taught, variations on how to scaffold assignments based on skill levels (i.e., guided practice or independent practice), some child-friendly resources to help build student background knowledge or fill in gaps in their knowledge, and/or partner-sharing activities.

There is an "Extensions" section in each lesson with several suggestions.

	This guidance is spread throughout the lessons and sometimes not easy to find. Consider having a specific section for listing these kinds of supports called "Scaffolding Learning" or something like that, so teachers can refer right to that section if they need to. There is already a specific section labeled "Extensions".

Additional strategies to help student with limited content knowledge (i.e., beyond content-specific vocabulary instruction) could be added.





A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Provides guidance for teachers throughout the unit for how lessons build on each other to support students developing deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts over the course of the unit.
	The connections are identified in the Grades 3-4 Lessons List. In other cases the connection is explained in the "Overview" or "Why This Works" section. There is also a "Student Prerequisite" section on page 1 of every lesson. The connections are made more explicit in Grades 3-4 than in Grades 1-2.
	Identifying the connections between a lesson and the one that follows it could be added to the Lesson List descriptions in Grades 1-2 like it is in Grades 3-4.





Summary of Observations and Suggestions for Improvement:

The instructional supports for the most part are adequate. Adding some specific suggestions for helping students close gaps in content knowledge and putting suggestions for differentiation to meet the needs of special populations/diverse learners/struggling readers in one easy-to-find section would be helpful for teachers.
III. Monitoring Student Progress

The lesson or unit supports monitoring student progress:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Assessments are aligned to the three-dimensional learning.
	There is an assessment component in every lesson that is aligned to the objectives of the lesson. 
	None.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students are required to provide oral presentations, spacecraft designs, models, drawings, written responses to writing prompts, independent writing, summaries, completed graphic organizers, completed worksheets, journal entries, original mini-books about Saturn, and other "products" as evidence of learning.
	None.

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Each lesson contains formative assessments aligned to the lesson and some lessons (like Lesson 9 for Grades 3-4) contain a cumulative review formative assessment that covers multiple lessons.
	None. 

	Includes aligned rubrics and scoring guidelines that provide guidance for interpreting student performance along the three dimensions to support teachers in (a) planning instruction and (b) providing ongoing feedback to students.
	In some lessons, teachers are provided with examples of what high-quality student responses to assessments might look like or concepts to look for in student responses (e.g., Grades 1-2 Lesson 9; Grades 3-4 Lesson 12) 
In some lessons, teachers are provided with "looks fors" to student responses (e.g., Grades 1-2 Lesson 4). In most Grades 3-4 Lessons, teachers are provided with questions to ask themselves about the student responses and given ideas about what to do or teach next if the responses aren't adequate.
	Adding actual rubrics and scoring guides to some of the assessments would provide a more systematic and objective approach to evaluating the quality of the student work and the amount of learning the assessment results provide.


	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	For the most part, this is accurate. There is variety in the ways students are assessed. Understanding vocabulary is built into the lessons themselves. Some assessment products are the result of cooperative group work or team efforts.
	None.





A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Includes pre-, formative, summative, and self-assessment measures that assess three-dimensional learning.
	Lesson 1 of each grade level set contains a pre-test that also serves at the end as a post-test. For self-assessments, students can compare their worksheet answers for the activity of designing a spacecraft (Grades 3-4 Lesson 6) to the Cassini researchers' answers in Lesson 7. Lesson 7 also contains a checklist for the partner compare-contrast writing assignment. Formative assessments were identified in the answer to Question 68. Grades 1-2 Lesson 10 contains a summative reflection. Grades 3-4 Lesson 12 contains a summative writing assignment.
	None.

	Provides multiple opportunities for students to demonstrate performance of practices connected with their understanding of disciplinary core ideas and crosscutting concepts and receive feedback.
	Students are required to provide oral presentations, spacecraft designs, models, drawings, written responses to writing prompts, independent writing, summaries, completed graphic organizers, completed worksheets, journal entries, original mini-books about Saturn, and a variety of other "products" as evidence of learning.
	None.




Summary of Observations and Suggestions for Improvement:

Some more specific rubric or scoring guides and/or examples of satisfactory student work with annotated “look-fors” might be helpful since many of the assessments are open-ended as opposed to forced choice items.

Overall Summary Comments:

Although this is an exemplary example of a unit of study that meets most of the requirements in the rubric and addresses most of the science and engineering practices, it is not aligned to any of the NGSS in the grade levels it was written for (Grades 1-4). Lessons would need to be revised to be used at the middle school level in order to align with the corresponding Earth and Space Sciences standards and DCIs.

