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Grade Level of Lesson: MS
Lesson/Unit Title: 202. Geographic Landforms on Aerial Photos

I. Alignment to the NGSS: (Practices: #4, 6; DCI: MS-ESS2.B; Crosscutting Concepts: #1, 2)

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 look at pictures and are asked to answer a series of questions.

Students are asked to look at photos to familiarize themselves with landforms resulting from the four major geological processes.

Students study photos to determine how the landform was created and to use scaled measurements to calculate math problems.

	If students do not have the background knowledge for this lesson, they may struggle with certain questions.

Where does the background knowledge come from?

Some of the questions are straightforward and end there: i.e., examine the lava flow; does it appear rough or smooth? Follow up questions could be added:  How does this affect the terrain, tourism, etc.?






A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Lessons fit together coherently, build on each other, and help students develop proficiency on a targeted set of performance expectations.
	Does not meet criteria.
	None. 

	Develops connections between different science disciplines by the use of crosscutting concepts and develops connections between different science disciplines by using disciplinary core ideas where appropriate.
	Does not meet criteria.
	None. 

	Provides grade-appropriate connection(s) to the Common Core State Standards in Mathematics and/or English Language Arts & Literacy in History/Social Studies, Science and Technical Subjects.
	Students are given many opportunities to use their algebraic and trigonometry skills to describe the landforms.

	Do we want students to do anything with this data, or is it enough just to compute ?





Summary of Observations and Suggestions for Improvement:

For the sequencing component of the evaluation, students should determine the area that is incorrect, and provide a plausible reasoning for the correct order
math scale, using theories of triangles to determine unknown amounts.

Most of this lesson is based upon the questions that accompany the photos. Many of the questions are asking students to determine the cause and effect relationships, calculate physical structures based upon mathematical formulas and scale.

This lesson could be used as it is inquiry based; however, what happens when students do not have the background knowledge of plate tectonics. Also, how does this lesson relate to science and engineering?



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.
	Throughout the questions, students are referring to aerial photographs to study land formations in depth and at a deeper level rather than just looking at the photos.

Students are constantly asked to examine photos, and are given part of the measurements from the photo, and then asked to complete the calculation.

	Do we still want students to draw items to scale on paper, or can this be done through technology?


	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Question 11 asks, what is the source of the Alluvian fan. Another question states: using trigonometry to determine the average slope of the volcanos sides.
	Instead of relying on students ability to recall the algorithms, these could these be given. Also for key vocabulary terms, students can research these to refresh their memory.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Does not meet criteria.
	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 study a series of photos and have to answer questions.

	When students do receive their paper , what opportunities for improvement do they have? What lessons did they learn from their mistakes and miscalculations?

	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.
	If the students memory has faded regarding the landforms and how they are created, then this could be difficult. Also, if they have forgotten a mathematical formula, then they would perform low.

Students are asked to measure the slope of one volcano and then compare this to another.

The lesson just presents photos and questions; the answers are given.
	Include formulas, drawings, and video clips for the land formations.

Include pictures, diagrams, and video for how the land formations were created.

Provide the steps needed to solve the calculations.

Ask students to build a virtual model, and based upon the plate tectonics theories they understand, create a virtual model for the landform over time (i.e., 100 years, 1,000 years, 100,000 years). What is their basis of evidence?




A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Provides guidance for teachers throughout the unit for how lessons build on each other to support students developing deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts over the course of the unit.
	Does not meet criteria.
	None. 




Summary of Observations and Suggestions for Improvement:

Develop a vocabulary wall/list that students are expected to use when explaining the process. These vocabulary words could be drawn out, acted out, or made into a poem to engage student interest. Reinforce the concept that this is a cause/effect lesson, and have students apply this to their local community. It would be interesting for students to study and read about failed missions and identify the cause and effect of these missions.


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.
	They are asked to compare the slope of different volcanoes.

	Provide the formula. Also, why is the comparison of the slopes important? Are villages and people impacted with the slope?

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	The questions are summative in nature.

	What would the teacher do with the results of the series of questions? Are they used to guide instruction for extension and remediation? 

	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.
	There is only one right answer for each question.

	Students should apply the math calculations to a human element (i.e., when determining the slope of a volcano how is this important to a surrounding community)?

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Does not meet criteria.
	None. 




Summary of Observations and Suggestions for Improvement:

With the series of questions that students are answering, the teacher needs to keep track of the progress and discuss incorrect answers with students. A rubric would be one example for communications. Also, since students are working in groups, this could be a component for the rubric. I would suggest task completion and willingness to compromise as key components as this would address communication and collaboration.

Overall Summary Comments:

The fact that there seems to be only one right answer for the series of pictures is good for some students, but challenging for others. I think that students should apply the math calculation to a human component. For example, when determining the slope of a volcano, how is this important to a surrounding community? You could have a builder or developer visit the class to discuss this concept. Also, when it comes to slope, is there a way to determine the angle that spacecraft re-enter earth’s atmosphere? What angle is best for re-entry to allow the astronauts to hit their target site while keeping the spacecraft in a good working condition?
