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Grade Level of Lesson: HS
Lesson/Unit Title: 248. Stardust Mission #1: Think Small in a Big Way

I. Alignment to the NGSS: (Practices: #2, 6, 8; DCI: HS-ESS1.C; Crosscutting Concepts: #3)

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.
	In this lesson, students will discover what happens when impactors hit the surface of a planet using models (i.e., balls of different sizes, flour and cocoa). If a large enough comet impacted Earth, the result could affect ecosystems. Students will learn that some scientists theorize that a large comet or asteroid impacted Earth millions of years ago, leading to the extinction of the dinosaurs.

The activity titled "Comet Cratering" engages students in modeling crater formation to better understand that Impacts on Earth can create craters and affect ecosystems (i.e., possibly including the extinction of the dinosaurs).

Objectives for this lesson are: (1) create impact craters, (2) describe the relationship between the size of the crater and the size, speed, and distance of the impactor, and (3) observe and record how light at various angles shadows craters and highlights relief.
	This lesson could easily incorporate concepts of ESS1.B and possibly ESS1.A if teacher directions and information provided to students if revised slightly.





Summary of Observations and Suggestions for Improvement:

This lesson contains aspects that are aligned to the three dimensions of learning within the NGSS. It appears to be written for a younger audience than HS, but the content is best aligned to the HS standards.




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.
	In this lesson, students will discover what happens when impactors hit the surface of a planet using models (i.e., balls of different sizes, flour and cocoa). Information is provided to the teacher and students on completed and upcoming missions that are scheduled make observations and gather data related to comets, asteroids and meteoroids (the small bodies in the Solar System).

This lesson asks students to consider the relationship between the size of the crater and the size, speed, and distance of the impactor and its impact on the history of the planet Earth.
	This lesson could be enhanced by providing more information on the significance of the small bodies in the Solar System and how studying these can help us understand how the Solar System was formed and has evolved. 

A stronger link to the impacts from comets and that they may have deposited material that contributed to the formation of the oceans and atmospheres on some planets, including Earth, may be necessary to provide more opportunities to engage students in multiple practices.


	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Background information and information related to current and future missions is provided to the teacher to help build a solid understanding before moving forward with the activity of building and measuring crater impact.
	In the directions for this lesson, it may need to be specifically called out as building background knowledge.


	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Accurate data and information related to missions is provided within this lesson.

	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.
	Worksheet for understanding in the written form is provided as well as a list of reflective questions.

	Peer feedback is not directly called for as a part of this lesson, but it would be easy to incorporate as the lesson requires students to work in groups.

	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.
	Does not meet criteria.
	Guidance for grouping recommendations and supports for differentiated instruction are necessary.

Lesson could include a list of extension activities or more resources for students with high interest.




Summary of Observations and Suggestions for Improvement:

The instructional supports for ensuring that the lesson engages students in the dimensions of learning in the NGSS are present, however; the lesson will need to be revised to include recommendations for designing differentiated learning opportunities.




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.
	Does not meet criteria.
	Assessments will need to be included as a part of this lesson.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students work together in groups and it is recommended that the teacher acts as a facilitator of the learning, thereby allowing opportunities to observe progress. The worksheet provided can also provide evidence of student understanding.
	None. 

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Worksheet provided.

	This worksheet could easily become a form of formative assessment, but is not specifically referred to as such.

	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. 
	This is an area for further development.


	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	The information provided to help build knowledge provides opportunities to make the learning accessible for all students.
	This is fairly weak in the lesson, though information provided prior to engaging in the activity can support students. A recommended list of vocabulary words for pre-teaching could be included.




Summary of Observations and Suggestions for Improvement:

This is a fairly weak area throughout this lesson as no formal assessment is included. Formative assessments of learning and monitoring progress could be more explicitly called out in this lesson.


Overall Summary Comments:

This is a good lesson to enhance as it has many aspects of the NGSS. Minor adjustments are needed to meet some of the weaker components throughout (e.g., assessment, differentiation).

