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Grade Level of Lesson: 5-8
Lesson/Unit Title: 38. Dwarf Planets

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

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 the question 1 activity, students use defined patterns for shape, orbit and surrounding matter to classify solar bodies. In the question 4 activity, students apply characteristics of planets, dwarf planets, and asteroids to captioned photos of various bodies and use them to classify the bodies as one of the three objects. In the question 8 activity, students use identified online resources to complete a matrix that summarizes 12 different characteristics for four bodies: Earth, Ceres, Vesta, and Pluto.

Students use the characteristics identified by the International Astronomical Union (IAU) for planets, dwarf planets, and asteroids to label photos of solar bodies. And they complete a matrix of other characteristics for Earth, Ceres, Vesta and Pluto that might be used to develop future definitions of these three types of solar bodies.

	None. 




Summary of Observations and Suggestions for Improvement:

Although it contains alignment to only one DCI and Crosscutting concept, an alignment in all three areas does exist in this lesson. 



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.
	Students engage in only a single activity that supports each of the two practices identified in Question #5.

Students develop their own definitions of a planet, record definitions of all three bodies (planets, dwarf planets and asteroids) provided by the teacher, use definitions to classify a set of solar bodies from a worksheet display, compare the three types of bodies using a graphic organizer, and complete a comparison matrix of four named solar bodies.

	None. 

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

	An introductory activity could be added to review what students already know about the planets in our solar system, what planets and asteroids are, the differences between them, and what students already know about dwarf planets/Pluto's reclassification as one.


	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	The vocabulary strategy that is the focus of the lesson has a robust research-base. Resources suggested and data used are from highly reputable sources (e.g., NASA, AIU).
	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.
	Does not meet criteria.
	Although multiple opportunities for students to share insights, debate ideas, and discuss implications of their work exist, these connections have not been made explicit for teachers in the materials. These could be added. For example, students could pair up to discuss their answers to Student Activity Questions 1 & 4. They could participate in small group discussions about refining current definitions of planets and dwarf planets based on their comparison matrices, and participate in whole class discussions about their ideas vs. those from other small 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.
	Although the lesson is all about the definitions of the discipline-specific vocabulary words planet, dwarf planet, and asteroid, there are a number of general academic vocabulary words that would need to be pre-taught or reviewed for ELLs and/or struggling readers (e.g., celestial, sufficient, nonlinguistic, metaphor, analogy, characteristic). If there are other resources for completing the comparison matrix written at reading levels that are more closely aligned to struggling students' current reading levels, those could be identified for teachers.

Teachers could be encouraged to provide examples of the 6-step vocabulary process, allow students to work in mixed-ability level groups to do the comparison matrix, pair students up to work together on the identification activity.

Students could be asked to conduct an activity related to the Evolution of Language, Podcast and Debate resources identified on the home page for this activity. Students could be asked to develop new criteria for defining a dwarf planet and a planet based on the information they put in their comparison matrix.




Summary of Observations and Suggestions for Improvement:


Although the activity is built around research-based vocabulary instructional criteria that are appropriate for all students, there are no adaptations for struggling or accelerated learners. And the opportunity for interaction with and feedback from peers appears limited or undefined.





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.
	Assessment is not sufficiently addressed and would need to be built into the lesson.


	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students do complete an activity sheet related to the NGSS elements addressed in the lesson.

	None. 

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Does not meet criteria. 
	Teacher monitoring guidance and "look-fors" as students proceed through the lesson would help them intervene if students are not mastering the concepts.


	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. 
	These are not present and would need to be developed.


	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Does not meet criteria. 
	Teachers would benefit from a rubric, exemplar, or some other examples of what an acceptable completed Student Activity would look like. The only answer key as such is for the comparison matrix.




Summary of Observations and Suggestions for Improvement:

The monitoring piece of this lesson is minimal and would need to be fleshed out in order to meet the criteria for Part III of the EQuIP rubric.

Overall Summary Comments:

This lesson aligns with some of the Science and Engineering Practices, one middle school NGSS and corresponding DCI and one Crosscutting Concept. However, it would need revisions as indicated in the review responses summarized here for Instructional Supports and Monitoring Student Progress in order to be considered an exemplar activity. Using the research-based strategy of direct vocabulary instruction presented in this lesson is to be commended and embedding this type of vocabulary instruction in all exemplar NGSS should be encouraged.

