EQuIP Rubric for Lessons & Units: Science
Response Form
Grade Level of Lesson: 3-6
Lesson/Unit Title: 142. Orbit Simulator Interactive

[bookmark: _GoBack]I. Alignment to the NGSS (Practices: #2, 4, 6; DCI: 5-ESS1.B; MS-ESS1.A; MS-ESS1.B; Crosscutting Concepts: #1, 3, 4)

The lesson or unit aligns with the conceptual shifts of the NGSS:
	Criteria
	+
	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 develop and use models through this activity to simulate the solar system. Students engage in the practice of Analyzing and interpreting Data. First, students view a tutorial of the simulation which shows them where they can observe data about the planets and their orbits, and they also view graphs with a variety of variables. Students analyze and interpret the data as prompted by questions with the simulation. For example "using the plotting window, students explore plotting variables on the x- and y-axis. 

Students also construct explanations through this activity. Specifically, students answer questions in meaningful ways and are asked to use what they learned to construct explanations. For example "Does eccentricity affect the period of the orbiting body? Why/why not?" Students also use the simulation to adjust the period, eccentricity, inclination, average distance, and average velocity of all of the planets in our solar system, one comet, and a false planet (which students can adjust on their own). Students observe the orbital patterns and throughout the simulation learn that patterns can be predicted.

Students observe patterns of orbits through the simulation. They must understand scale in order to answer questions such as "How does the average distance of Planet X affect the velocity and period?". The simulation is a model, so students explore the system under study by adjusting the parameters to get a greater understanding of the solar systems' properties.
	None.




Summary of Observations and Suggestions for Improvement:

This lesson is well-aligned to NGSS three dimensional learning. Students engage in practices, read information, use the simulation, and answer in-depth questions about their work in order to gain a deeper understanding of the scalar and orbital properties 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.
	Students go through a tutorial, and then go through systematic exploration of the simulation by answering questions. Students can read questions, read data, and view the model, providing multiple opportunities to engage in key practices. Each of these practices help students understand the phenomena of the solar system.

	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.
	Students must understand certain vocabulary terms to fully benefit from this lesson. For example, the tables include velocity period, eccentricity, inclination, and average, which are all fairly advanced terms. Perhaps an introduction to this simulation to go over vocabulary terms would strengthen the lesson.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	The tutorial is thorough and explains each aspect of the simulation from practice to DCI to crosscutting concepts.

	The DCIs could be emphasized even more explicitly, but otherwise, the information appears to be grade appropriate and scientifically accurate.

	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 write answers to 17 questions. After the lesson, teachers can view feedback.

	There is no instruction for teachers regarding the answers they should be looking for from students, and the opportunity for feedback does not come until the end of the lesson. Consider instructing teachers in answers to look for as well as providing more opportunities for students to express and clarify ideas out loud during the activity.

	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.
	No differentiation strategies are evident
The module includes tactile, reading, and visual learning, though the reading may be too advanced for some students, depending on the grade level this lesson is targeting.

There are links provided that include background information about the solar system and two missions to the solar system. On these sites students can explore information about the history of these missions and future plans.
	There is no guidance provided once students click on the links and the websites they are taken to have a lot of information. Consider including an explicit extension activity, such as a research project, to ensure students take away key topics of focus.




Summary of Observations and Suggestions for Improvement:

The lesson is very self-directed, which is beneficial. There are few instructional supports for teachers to engage students and differentiate instruction- including this type of instructional support would strengthen the lesson.




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.
	Questions target practices, DCIs, and crosscutting concepts.
	Questions are not explicitly included as progress monitoring tools. Consider including a guide for teachers with take-home points aligned with three-dimensional learning.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Does not meet criteria.
	None.

	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.
	Does not meet criteria.
	None.



Summary of Observations and Suggestions for Improvement:

Monitoring practices are not clearly integrated in this lesson. Ensuring the lesson monitors student progress would greatly improve the lesson.


Overall Summary Comments:

This simulation is well-aligned with three dimensional learning and facilitates student learning with little teacher involvement. More instructional supports for teachers and monitoring support would be useful, but overall this lesson appears to be high-quality.

