EQuIP Rubric for Lessons & Units: Science
Response Form

Grade Level of Lesson: 4-12
Lesson/Unit Title: 48. Building Blocks of Planets

I. Alignment to the NGSS: (Practices: #2, 6, 8; DCI: MS-ESS1.B.iii; MS-PS2.B.ii; MS-PS2.B.iii; Crosscutting Concepts: #1, 2, 6)

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.
	The loaner kit from NASA (i.e., Meteorite Disk) provides a very cool way for students to experience the look and feel of real meteorites as they compare and contrast differing types of meteorite. Background information is provided in the ABC's of Meteorites, but this link is not visible within the lesson itself (an area for improvement). This activity meets Practice #6 (Constructing Explanations) and Practice 8 (Obtaining and Evaluating Information).

The second activity (i.e., exploring electrostatic interactions with balloons and Styrofoam bits) is a good demonstration of forces at a distance. It is not really an investigation or experiment because it doesn't ask students to have a control process or systematically record data. But it is a viable demo, and meets Practice #6 for Constructing Explanations. The third activity (modeling accretion with steel balls and magnetic marbles) meets Practice #2 (Developing and Using Models). The second activity does a nice job of illustrating electrostatic field in a way kids can understand. This activity aligns specifically with MS-PS2.B.iii on forces acting at a distance.

The Meteorites ABC's Fact Sheet and Solar System ABC's Fact Sheet provide background information that is intended for use with the "Meteorite Disk" samples that can be borrowed from NASA. This could be a wonderfully powerful activity, except that the ABC's are too high a reading level for the intended upper-elementary to middle school audience. (ABC's scored 41.65 on the Flesch-Kincaid Reading Ease index, corresponding to Grade 11). Without background, the students will only be looking at a bunch of rocks without a clue what they are. (The background info goes with MS-ESS1.B.iii). The third activity is a physical model designed to help kids understand what accretion is. It uses magnetic marbles, which is not an accurate model for the theory of planetary accretion (the accretion theoretically occurs as a result of gravity and electrostatic interaction). Still, it gives kids a way to visualize accretion, and the lesson plan provides a decent caveat about its limitations. (This activity is aligned to MS-ESS1.B.iii about early solar system formation and to MS-PS2.B.iii about forces at a distance.

Activity 1 with the NASA Meteorite Disk kit supports Crosscutting Concepts #1 (Patterns) and #6 (Structure and Function). Activity 2 with the balloons and Styrofoam supports Crosscutting Concept #2 (Cause and Effect). Activity 3 (physical model of accretion using steel balls and magnetic marbles) supports Crosscutting Concept #1 (Patterns) and #2 (Cause and Effect-Mechanism and Explanation)
	Consider expanding the "balloon/Styrofoam" activity to give kids more of an authentic experimental experience. 

Provide prominent links within the lesson plan to the Teacher's Guide and the background information (Meteorites ABC's Fact Sheet and Solar System ABC's Fact Sheet). These are only accessible from the home page of the full module "Exploring Meteorite Mysteries". Since the lessons are billed as being potentially "stand-alone", relevant links need to be there.

Rewrite the ABC's so the language is appropriate for the intended audience (upper elementary to 8th grade). Second, and very important: if this lesson is to be used as a stand-alone, it requires prominent links to the Teacher Guide, ABCs (background information for students), and to the home page for Exploring Meteorite Mysteries. Third, the lesson keeps discussing accretion as if it is an absolute. Actually, there's much we don't know about the evolution of planets from the early stages of our Solar System. The accretion model of planetary formation is a theory that does pretty well to explain formation of rocky planets like Earth. But it's not so good for explaining the Gas Giants. This topic should be updated. 





Summary of Observations and Suggestions for Improvement:

This lesson offers a highly engaging and powerful way to explore the theory of accretion in planetary formation. Kids will love looking at real meteorites and exploring possible ways they became stuck together. To improve the lesson, apply the following suggestions: (1) rewrite the background Fact Sheet information so it's at the intended grade level (it scored at Grade 11 in the Flesch-Kincaid Readability index),(2) update the background information with your most recent information on planetary accretion theory, (3) point out clearly in the first paragraph that the required materials will take 4-6 weeks to acquire from NASA on loan plus completion of a teacher training, and (4) provide prominent links within the lesson plan itself to the Teacher's Guide, Glossary,  and the ABC's Fact Sheets.



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.
	This is an exemplary lesson in the respect that kids engage in a rich variety of experiences to explore the theory of planetary formation (e.g., hands-on access to real meteorites, a simple activity with balloons that demonstrates electrostatic interaction, and a physical model that helps them visualize how orbiting objects in the early Solar System) may have collided and accreted. The slides provide additional support with high-resolution images (although many classrooms now rely more on digital delivery of images).

The three dimensions of the NGSS are integrated well in this lesson. Activity 1 (Meteorite Disk) pulls in Crosscutting Concepts "Patterns" and "Structure & Function", aligns with Practices "Constructing Explanations" and "Obtaining Information". It also meets the DCI MS-ESS1.B.iii. Activity 2 (Balloons and Styrofoam) meets Physical Science DCI MS-PS2.B.iii about forces at a distance, and pulls in Crosscutting Concept "Cause and Effect" plus Practices "Obtaining and Evaluating Information" and  "Constructing Explanations". Activity 3 (Modeling Planetary Accretion with steel balls and magnetic marbles) is aligned with the DCI MS-ESS1.B.iii on forces-at-a-distance and DCI MS-PS2.B.ii on gravitational forces, pulls in Crosscutting Concepts "Patterns" and "Cause and Effect", and supports Practices "Developing and Using Models" and "Obtaining and Evaluating Information".

Engineering design practices are not included, and would not be particularly appropriate for this lesson.
	To improve this lesson, add prominent notation at the top of the lesson plan that it relies on materials that can be borrowed from NASA and will require 4-6 weeks for delivery and completion of a short teacher training. The background information should also have visible links from the lesson plan page, since this resource could be served up as a stand-alone. It would also be great for the slides to be available digitally. Slide projectors are moving toward extinction.


	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Does not meet criteria. 

	[bookmark: _GoBack]Since this lesson is part of a larger module, it may not be deemed necessary to elicit prior knowledge. This is an editorial decision. However, you might want to provide a link to relevant warm-up questions.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	The answer should be "yes and no". The meteorites that can be borrowed from NASA speak for themselves. The activity with balloons and Styrofoam is only a superficial introduction to electrostatic interaction, which is appropriate for the intended grade level. But the last activity (i.e., model of planetary accretion with steel balls and magnetic marbles) could promote misconception. Even if you point-blank accept the Accretion Theory of Planetary Formation, the accretion was not caused by magnetism. Will students think that it was after observing their models? Lastly, the Accretion Theory is just a theory describes how our early Solar System behaved. Accretion Theory is a good way to explain formation of the rocky planets, but not so much for the Gas Giants.
	Suggest that the lesson be clearer that accretion is a theory of planetary formation (for example, scientists are not sure exactly how our infant Solar System evolved all its planets). It would also be helpful to include a short video that depicts an animated model of planetary accretion (NASA probably has one?) Physical models are nice ways for kids to actively engage, but the third activity simply isn't at all scientifically accurate. Kids need something to counteract the notion that early planets stuck together due to magnetism.


	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.
	All three activities provide opportunity for peer consultation, written response, and questioning.

	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.
	Although there are no specific guidelines for differentiated instruction, the lesson is part of a much larger unit called "Exploring Meteorite Mysteries". The Teachers Guide for the full unit provides ideas for extension and differentiation. Specifically to answer this question, the lesson does not address a connection to students' homes, community, or culture.

As the lesson stands, the student background information (ABC's Fact Sheets) is written at Grade Level 11 (as measured by the Flesch-Kincaid Readability Index tool). Not only is this too high for the intended audience, but it is way above the capability of a child with special needs. There are also no picture supports or graphic organizers for special needs instruction.

The lesson does not provide this type of support.

The lesson itself does not provide links or suggestions for extending the activities.
	Provide a prominent link within the lesson plan itself to the separate Teachers Guide. To improve connection to community, there are websites to view locations of meteor strikes on Earth. It could be interesting for kids to explore whether any strikes have occurred close to their homes.

It may be helpful to rewrite the background Fact Sheets so they are accessible to the intended audience (Grades 4-8). While at it, perhaps you could include a simpler version for children with special needs, ELL, and struggling learners.

The larger unit (Exploring Meteorite Mysteries) provides ample extension activities. These links need to appear on the individual lesson pages as well. This is an easy fix.





Summary of Observations and Suggestions for Improvement:

To fully support teachers in implementing this lesson, the following ideas are suggested:
1) Clearly spell out at the top of the lesson that the NASA Meteorite Disk kit will take 4-6 weeks to arrive and requires teachers to complete training.
2) Provide prominent links to the Teacher's Guide, ABCs Fact Sheets, and Extension Activities.
3) Rewrite the ABCs Fact Sheets so that they are appropriate for the intended audience (reading level is far too high at present)
4) Update teacher's background information to explain that the Accretion Theory of Planetary Formation is still under scrutiny and may perhaps be modified with further discovery. It's not set in stone and less effective at explaining how the Gas Giants formed.




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.
	Answer should be "yes and no". Activity 1 with the NASA Meteorite Disk kit provides guidance for classification of meteorites, hands-on manipulation of physical objects, and written response. The second activity (balloons and Styrofoam) is a good one to explore forces at a distance and electrostatics, but there is no meaningful assessment or guidance for teachers in the assessment process. The last activity (physical model of planetary accretion) provides guidance for assessing understanding of a physical process.

	Develop a short assessment for Activity #2.

Regarding Activity #3, consider rewording a couple of the questions to help make it clear that this is a model and only mimics the motion of accretion of objects moving in circular paths. Magnetism is not considered to be the cause of planetary accretion - gravity plays the largest role. This model itself could reinforce misconception without clarification. This would be a great opportunity, through carefully crafted questions, to help students reason about how physical models are similar to, but can't really duplicate a large-scale set of interactions.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	The three activities, as a whole, nicely support the 4 DCIs listed while integrating the Crosscutting Concepts of "Patterns" (Activity 1 and 3), "Cause and Effect" (Activity 2 and 3), and Structure & Function 
(Activity 1).
	None.

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Formative assessment is embedded after Activities 1 and 3.
	A suggested assessment for Activity 2 (Balloons and Styrofoam) would be optimal.

	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.
	Does not meet criteria. 

	Scoring guidelines may exist in the Teachers Guide, but are not extended to the actual lesson plan. If this support is provided in the Teachers Guide, it would be easy to copy and paste to the individual lesson plan.

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	The reading level, as measured by the Flesch-Kincaid Readability Index tool, was Grade 11 for the student background information - Meteorites ABC's Fact Sheet and Solar System ABC's Fact Sheet. The intended audience is upper elementary to middle school. This must be fixed immediately. Otherwise, the activities themselves are accessible to all students, including vision-impaired (Activities 1 and 2).
	The lesson would improve if the Fact Sheets wee rewritten.






Summary of Observations and Suggestions for Improvement:

The lesson offers assessment guidance for Activities 1 and 3, but the assessment suggestions for Activity 2 (i.e., Balloons and Styrofoam) are weak. The lesson would improve if a better question was embedded for Activity 2 and if the last question of Activity 3 (i.e., physical model of planetary accretion) was rewritten to prevent students adopting the incorrect notion that magnetism caused planetary accretion. There should also be a prominent link to the Teachers Guide within the lesson itself.


Overall Summary Comments:

This is a lesson all kids should do! It should prove to be highly engaging, fun, and sure to spark interest about planet formation. The primary concern is that the background materials (ABC's Fact Sheets) are written at too high a grade level. These materials would need to be rewritten so that it is appropriate for Grades 5-8. Otherwise, the only important suggestions are to provide visible links within the lesson plan to the Teachers Guide, the ABC's Fact Sheets, the Glossary, and extension materials.

