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Grade Level of Lesson: 6-9
Lesson/Unit Title: 140. The Goldilocks Principle

I. Alignment to the NGSS: (Practices: #2, 4, 5; DCI: MS-ESS2-2.A; MS-ESS2.6; 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.
	Students build models of the atmospheric composition of Mars, Venus, and Earth using jelly beans and explain what they find to the class. Extension opportunities also demonstrate the atmosphere in more accurate proportions. Students use tables to create the models and perform calculations to reduce the jelly beans to a practical number (i.e., using the same proportions). Teachers are instructed to emphasize that models are critical tools for planetary scientists trying to understand phenomena too distant to experience directly.

Students create the models based on introduction of the topic, and they explain their models to the class.

Students use appropriate proportions of chemical composition of the atmospheres with jelly beans to represent different greenhouse gasses. They are instructed about the importance of models to understand larger concepts.
	Students model the atmosphere composition but do not model greenhouse gasses. Use another material (e.g., m & m's to demonstrate temperature of each planet)

Human activities' effects on atmosphere (such as the release of greenhouse gases from burning fossil fuels), related to standard MS-ESS3-5.D could easily be brought in through the removal or addition of colored jelly beans that represent the proportion of certain gases.

Incorporate stability and change by discussing what would happen if proportions of jelly beans were altered.





Summary of Observations and Suggestions for Improvement:

This lesson is appropriately aligned with middle school standards, and practices and Crosscutting Concepts are incorporated. The baggies that represent planets could also be placed appropriately in relation to another object (to represent the sun), for a more accurate visual representation of the solar system.



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.
	Does not meet criteria.
	None. 

	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Students are asked at the end "What did you already know?"

	This question is very basic and could be asked prior to the activity.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Students read tables, create models with jelly beans in plastic bags to represent planets, and make connections between planet models and the solar system in writing at the end. An extension opportunity suggests taking one set of bags to distribute contents in areas measured to represent atmospheric pressure of each planet.
	The extension activity is not really described and may be more complex than the younger target ages (e.g., 6th grade) can understand. It would benefit from more explanation.


	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.
	Students explain what they found to the class.

	Provide students with specific prompts to explain what they found to the class to ensure strong connection between model building and core ideas

	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.
	Modifications for alternative learners are provided: 
(1) Students who have difficulty with math concepts should be paired with students strong in math to avoid frustration with the fractions
(2) Students with language difficulty should be assisted directly at the beginning of the model building to make sure they understand the instructions.

Additional tables and descriptions are provided which:
(1) List atmospheric factors responsible for planetary differences
(2) Chemical composition of atmospheres

	Make connections between these tables, the models, and Crosscutting Concepts in instruction or by student-led discussion.





Summary of Observations and Suggestions for Improvement:

While differentiation techniques are provided in basic form, the lesson could benefit from overall more instructional support and background information.




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.
	None.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students display work in the classroom and observe and discuss others' work, students write responses to questions such as "Describe the atmospheric conditions you might encounter as an astronaut setting foot on Venus and Mars" and "name at least two ways that the atmospheres of Venus and Mars are similar to each other, and one way that both differ from Earth's"
	These questions do not make direct connections to the models, and answers could be arrived at without the creation of the model. It may be useful to add questions, either for discussion or writing, that connect the model with the concepts, as either formative or summative feedback.


	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Does not meet criteria.
	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.
	Does not meet criteria.
	None.

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	The grade level of reading according to Flesch Kincaid is 9.80. Instructions are straightforward.

	Consider modifying text to a grade 6 reading level.





Summary of Observations and Suggestions for Improvement:

Some general assessment suggestions are provided but more concrete suggestions would strengthen the lesson.

Overall Summary Comments:

This lesson creates a model and introduces a topic aligned with NGSS standards through three-dimensional learning, but could provide a supplementary activities that bring in more standards as a way to strengthen.
