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Grade Level of Lesson: 4-9
Lesson/Unit Title: 23. Desert RATS

I. Alignment to the NGSS: (Practices: #3, 4, 5, 6, 7, 8; DCI: 4-ESS2.2.B; MS-ESS1-3; HS-ESS1.6.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 sections 3 and 4, students analyze and interpret satellite imagery and topographical maps to select a site that could be explored within Mission Flight Rules and then create a 3-day mission plan for the exploration.

In section 5, students calculate distances (i.e., using map scales) and speed of the SEV (i.e., space exploration vehicle) based on terrain to determine time required for travel and factor in times for actual exploration and other required mission functions and develop a mission plan/timeline based on those data.

In sections, 6, 7, and 8, students explain to teammates why they selected a particular site, evaluate how each of their teammate's proposed sites support the mission objectives and fall within the technical limitations, come to consensus on a team plan, help prepare and present a multi-media presentation for the whole class to inform and persuade them to select their team's site selection and plan as the class choice, debate the pros and cons of each team's plan, and vote on a class plan.

4-ESS2-2 (ESS2.B)
Students analyze and interpret satellite and various types of topographical maps to select a site to explore.

MS-ESS1-3 (no DCI). Students analyze and interpret satellite and various types of topographical maps and use map scales to determine size, slope, and elevation of surface features of solar system objects.

HS-ESS1-6 (ESS1.C).
Students plan an SEV (space exploration vehicle) mission to collect volcanic rocks and soil samples for lab testing so scientists can learn about composition, age, weathering processes, similarities and differences.

Students determine and then factor in size of surface features, distances between them, and time required to reach each one in an SEV in order to develop a mission plan to explore specific structures found in a system.
	None. 




Summary of Observations and Suggestions for Improvement:

This lesson, as is, seems to align with enough elements within the NGSS to warrant continued evaluation.




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.
	There are multiple opportunities for students to engage in activities that support the science and engineering practices.



	Given the nature of the objectives and limited number of DCIs and cross-cutting concepts that apply to this lesson, it may be difficult to improve this lesson.

	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Students are asked to draw from knowledge gained from a prior RATS activity, Satellite Imagery and Mapping, to inform the decisions they make in this lesson.
	None. 

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	The lesson relies on actual NASA Flight Rules and provides a mission timeline example to scaffold student learning.

	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 have multiple opportunities to make a case for their site selection to team members and the whole class, evaluates the site selection choices of other teams and team members, and come to consensus on a whole class mission plan.
	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.
	The Teacher's Guide contains a list of resources and additional activities.

	A greater emphasis on connections to students' home, neighborhood, community, or culture considerations would enhance this lesson. In addition to the key terms (i.e., content-specific vocabulary all students would need to learn, known as tier 3 words), pre-teaching of academic vocabulary (i.e., known as tier 2 words) would be needed for ELL, special needs students and/or struggling readers. These students may also need to have supports to scaffold comprehension of information contained in the background section and/or the Science Mission Objectives and Flight Rules Fact Sheet, such as reading and discussing with a more accomplished reading partner or in the form of a jigsaw reading activity.

Another suggestion is to assign different portions of the task to specific students based on skill level and expertise. For example, students who excel at math, but may be struggling readers, might be asked to provide the calculations for the mission (travel times, distance between features to explore). Students with computer expertise could be assigned to create the multi-media presentation using information/content from the rest of the team.

There is no guidance on how to assign, explain or monitor these additional activities in the Teacher's Guide for this lesson. That would be a helpful addition.




Summary of Observations and Suggestions for Improvement:

Instructional supports related to the elements that apply to all students seem to be adequate. What is missing are scaffolds and supports for students who may struggle with the lesson because of difficulties in vocabulary, comprehension, and background knowledge.





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 the criteria. 
	Rubrics could be developed for assessing learning from the team presentations of their site selections and mission plan, journal entries, etc.


	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	This lesson provides reasons for their site selections, the 3-day mission plans, team multi-media presentations to the whole class, journal entries.
	None.


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

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Does not meet the criteria. 
	Developing assessment activities such as asking students  to summarize how they arrived at a site selection decision, the mathematical calculations they used, etc. that could be provided through writing, an oral interview, a podcast,  a story board.




Summary of Observations and Suggestions for Improvement:

Monitoring is not specifically addressed in this lesson. However, it could easily be added by developing rubrics to assess existing learning products and/or adding end-of-lesson assessment questions or performance tasks.


Overall Summary Comments:

This lesson appears to be sufficiently aligned to the  science and engineering practices, performance objectives and disciplinary core ideas to merit consideration. However, improvements in instructional supports and monitoring student progress would be needed to make it an exemplar.

