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Grade Level of Lesson: 5-8 (K-12 with adaptations)
Lesson/Unit Title: 131. Strange New Planet

I. Alignment to the NGSS: (Practices: #1, 2, 3, 8; DCI: MS-ESS1-1.B; Crosscutting Concepts: #4, 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 students engage in progressively more complex remote sensing activities including observing from afar, orbiting, orbiting more closely, and landing on an object that represents a planet, such as a plastic ball or piece of fruit. Students, in teams, ask questions before and after each "planet" exploration. They write down observations, make comparisons with the group, and share their findings with the class. Remote sensing and planetary exploration are they key foci of this lesson.

Students observe a model of a planet at many different distances, record structures, and ask questions about the planet and create ways to answer those questions.

	Some of the questions are not clearly related to the practice. For example, after creating a landing site as a team by marking an area of interest on the model planet, students are asked "How long (in days) will it take you to get the job accomplished?" The relationship to days had not yet been made in the lesson, and it is unclear how this practice is related to planet exploration. It may be useful also to have students share their methods of observing with the class to point out different, creative ways of accomplishing similar goals.

The foci of remote sensing and planetary exploration are not clearly aligned with the middle school standard, though this seems to be a gap area in the standards (i.e., observing planets could come earlier in the curriculum). Thus, this activity could be supplementary to another activity regarding observation of patterns of activity rather than observing solely characteristics.

Students have different tasks including observing and orbiting the model planet from distances of two feet and five feet. These could be related to distances between earth and planets, and between viewing objects and planets in the solar system.





Summary of Observations and Suggestions for Improvement:

The lesson is aligned with three-dimensional learning. It could be extended to be more closely aligned with core ideas that target patterns of orbit- for example by asking students to circle the planet at a certain rate, or to provide an example of orbiting for a demonstration of moving the model planet in a circle around a model of the Sun.



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 have three separate missions to accomplish that each build on each other, allowing them to get closer to the model planet using simulations of remote sensing.

Students think critically about their goals, write them down, and work as a team to accomplish missions. Each mission is related to missions from NASA since 1965. Students go back and forth between making observations of the model and making connections to the phenomena of interest (remote sensing and planetary exploration).

No engineering performance expectations are included.

	Show students remote sensing tools used by NASA via images found online to give them another relationship between their task and its' real-world correlates.

Missions since 1965 are only briefly alluded to. Assign students a mission to discover more about and ask them to share what they learned about that mission with the class. Relate to remote sensing model activity.



	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Students use sight, smell, and touch to observe the model planet with different materials.

	It is assumed students have learned about different senses, although this is not explicitly stated. Challenge students to consider multiple types of observations as they complete each mission.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	The targeted grade levels are 5-8, but adaptations are suggested as ways of extending the lesson from grades K-12.
	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.
	Students share their ideas via writing, with group members, and with the class/teacher. One modification includes student groups making a planet for other groups to observe, allowing for more student interaction.
	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.
	Differentiated instruction relative to students' context not included

Alternate definitions of scientific terms are provided throughout. The lesson adaptation suggest simplifying the lesson by just making observations, or making it more complex by including more data collection related to current remote sensing data and techniques.

No guidance provided for differentiation for struggling students.
A link with an extension to name the planets is provided, but it does not work. Students discuss challenges related to the work.
	Provide extra materials if a student needs to conduct his or her own experiment at his or her own pace

Find a new link with planet naming information. Make sure students who experienced different kinds of challenges have the opportunity to speak up.




Summary of Observations and Suggestions for Improvement:

Overall, instructional supports for differentiation are in place. The creation of a solar system is also considered an extension activity, but could be brought in more explicitly to challenge students who have an interest in relating the model to the solar system. Also, there is no background information provided (e.g., about previous NASA missions) to the teacher or the students; this information would be critical to emphasize clear understanding.










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.
	Each student completes a student data sheet. Each team shares data with the class in a team presentation. As a class, all information gathered by teams is put into a list. Teams critique depth of observations and ability to work together.
	Teachers can explicitly track each aspect of these assessments to monitor student learning and ask students to turn in data sheet at the end of the lesson.


	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Each student completes a student data sheet. Each team shares data with the class in a team presentation. As a class, all information gathered by teams is put into a list. Teams critique depth of observations and ability to work together.
	None. 


	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Students complete questions from the worksheet before and after each mission.
	The teacher can use these assessments and discussions to monitor student understanding.

	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. 

	Rubrics and scoring dimensions could be included.


	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Worksheets are designed with alternate definitions of challenging science words, and working with a team allows students to ask questions if they do not understand a concept.
	None. 




Summary of Observations and Suggestions for Improvement:
Assessment is included explicitly in the model, though summative assessments could be made more clearly.


Overall Summary Comments:

This lesson would benefit from background information, extension to include orbits of the solar system, and summative assessments. The activity itself is a promising way to demonstrate remote sensing activities to students.

