EQuIP Rubric for Lessons & Units: Science
Response Form

Grade Level of Lesson: 4-6
Lesson/Unit Title: 144. Pull of the Planets and 61. Heavyweight Champion

I. Alignment to the NGSS: (Practices: #2, 3, 4, 5, 6, 8; DCI: MS-ESS1-2.A; Crosscutting Concepts: #1, 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.
	This lesson develops and uses models. Specifically, there are two activities in this unit. In the second activity "the pull of the planets," the second portion of the lesson instructs teachers to tell the children they will make a model of how objects - like planets- interact in space. They use a trampoline surface as an example (“What happens to the surface of a trampoline when you sit on it?” “What would happen if a friend tried to roll a ball on the surface with you sitting on it?") Teachers explain that space can act like the surface of the trampoline with gravity wells in space. Children then are invited to experiment with the same effects on smaller-scale models made with embroidery hoops mounted on bricks or books. Plastic sheets on the hoops act like space, and the marbles act like objects in space. 

This lesson involves planning and carrying out investigations. For example, in the "Heavyweight champion" activity, students create hypotheses about relationships between planet properties and weight. They have time to consider the hypotheses presented in their journals and form their own conclusions. In the "Pull of the planets" activity, once students have made and explored the model, students are asked to experiment with their models of space by placing and dropping the marbles (together and separately) onto the sheet. Teachers instruct students to add varying size balls Play-Doh or a Styrofoam ball to represent  "planets " alone on the sheet. They hypothesize what will happen to marbles dropped on the sheet, and then they test their hypothesis. 


Students are asked to write down their observations of their own weight on different planets (in the "Heavyweight Champion" activity), they then interpret this data to understand more about gravity on different planets. 

This lesson involves using mathematics and computational thinking. Students use scales with representations of gravitational pull from other planets to observe their weight. They record their measurements from each scale in their journal, and note the characteristics for each planet. They use computational thinking to consider the relationship between their weight on the planet, and the planets' characteristics. 

This lesson involves constructing explanations. Students discuss findings of "Pull of the Planets' after they have completed the activity. The teacher can provide direct questions such as "Does a large object always have a lot of mass?" or "If we can measure the gravity of a planet, and it’s size, what can that tell us about the planet"

This lesson involves obtaining, evaluating, and communicating information: Throughout both activities, at each stage, specific questions are provided for class discussion. Students also must fill out a guided worksheet and depict their understanding with pictures in their journals. At the end of each activity, students are invited to share their conclusions about gravity in the solar system, and describing how their model of gravity resembles (or does not) real gravity.

Students learn about the properties of planets and gravity using their own body weight as well as familiar objects such as Play-Doh and marbles to understand key points. The lessons offer main points for teachers to use: 
Heavyweight Champion: 

- Planets have measurable properties, such as size, mass, density, and composition. A planet's size and mass determines its gravitational pull.
-Gravity alone holds us to Earth's surface.
-A child's weight is determined by his or her mass and the gravitational pull of the planet.
-Jupiter is not only the largest planet in our solar system, it is the most massive. A child standing on Jupiter would weigh more than on any other planet.

Pull of the Planets: 
-Gravity is the force that keeps planets in orbit around the Sun.       
-Gravity alone holds us to Earth's surface.
Planets have measurable properties, such as size, mass, density, and composition. A planet's size and mass determines its gravitational pull.
-A planet's mass and size determines how strong its gravitational pull is.
-Models can help us experiment with the motions of objects in space, which are determined by the gravitational pull between them.

Students answer guiding questions throughout each step of the activity to make sense of the core ideas in relation to the work they are doing. Questions become progressively complex as students build knowledge about these core ideas. For example, they use a trampoline as an example of gravity wells, before creating their own model of gravity wells.

This lesson includes patterns and scale, proportion, and quantity. Students observe patterns based on their experimentation with different scales representing weight on different planets in the "Heavyweight champion" activity, and they observe patterns based on their creation of gravitational wells in the "pull of the planets" activity. Both of these activities also allow students to observe scales and proportions of systems in space. 

This lesson includes systems and system models. Throughout the "pull of the planets" activity, students are instructed that the work they are doing is a model of the gravitational pull in space. For example, an explicit step at the conclusion of the activity is to invite the children to describe how this model of gravity resembles real gravity and how it fails. Guiding questions include "do objects in the solar system move toward each other with real gravity, like they did in the model? Do objects roll toward each other in space because of gravity? and Do planets in our solar system usually run into each other? 

Facilitator notes throughout the unit also point out common misconceptions and explanations that might clarify these crosscutting concepts for students.
	It seems reasonable to include the practice of asking questions as well, as long as students are allowed time to ask questions and not just provide answers to the teachers' probes. 

In the "Pull of the Planets' activity, students are asked to experiment with model planets with varying characteristics, and try dropping marbles in different places, etc. The strength of the practice of carrying out investigations would be improved if they are asked to systematically make observations and make sure to write down what they are seeing in the experiments.

Crosscutting Concepts are well established in this lesson.




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.
	The two lessons "Heavyweight champion" and "the pull of the planets" include references to each other throughout.

	The "Heavyweight Champion" brings concepts in from a lesson called "Dunking the Planets" which teaches students about the relationship between mass and weight. However, "Dunking the Planets" was not included in this lesson plan. It also seems that the two lessons provided could be part of a larger set of activities about Jupiter, in which students explore multiple aspects of the solar system through becoming experts in properties of Jupiter. The larger unit and other lessons were beyond the scope of this review (i.e., they were not included in the materials). 

Also, the two activities in this unit were adapted from a separate lesson "How much do you weigh on other planets?," which provided similar activities with less information. It may be confusing (and redundant) to include information from "How much do you weigh on other planets" in the program materials.

	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.
	Students relate what they learned about gravity, mass, and weight from "Heavyweight champions" to "pull of the planets.' The conclusion of the lessons ties these DCIs and crosscutting concepts together. For example, teachers explain that the Juno mission to Jupiter will experience Jupiter's gravity in much the same way as a very, very small marble might in their model. They view a picture or video animation of Juno orbiting Jupiter, explain that Juno will orbit Jupiter, rather than falling into it, and that Juno's instruments will keep careful track of how Jupiter's pull on the spacecraft changes as the spacecraft passes over the planet's surface. In this way, Juno will be able to measure how Jupiter's gravity is different from place to place.
	Connections can be strongly made throughout the unit as long as teachers are well aware of the knowledge base to teach the lesson.


	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.
	ELA RST.6-8.7: Integrate quantitative or technical informant expressed in words in a text with a version of that information expressed visually. Students keep journals with diagrams and must discuss their findings verbally.
	Mathematics could be brought in more strongly, particularly Mathematics standard 6.RP.A.1. For example, if students understand how the different weights on each planet are calculated, they can bring in math skills more strongly.




Summary of Observations and Suggestions for Improvement:

The two activities/lessons in this unit are closely tied to three-dimensional learning. There are few suggestions for improvement at this point, other than an opportunity to bring mathematics standards in more closely. Additionally, it would be best to either introduce how the "How much do you weigh?" unit that the two activities are developed from, or not include it. As it stands, it is unclear why that document was included.




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 develop a model of gravitational pull for themselves and use different objects to reflect different planet properties. They are asked many different kinds of questions (i.e., yes/no, open-ended responses about general understanding, extending knowledge gained, etc.). Students also track these practices in their journal and present their findings to communicate them.

Students view videos, such as Neil Armstrong walking on the moon, to observe gravitational effects. They engage in discussions and hands-on group activities. They view photos and lithographs of each planet.


	Multiple types of practices are incorporated into this lesson, and the practices directly support understanding of the phenomena of gravity. There seems to be a lot of preparation work involved in the "heavyweight champion" activity as teachers have to make the scales and design posters. To cut down on preparation work, consider asking students to research the planets and make their own posters. Or, find ways to utilize the posters more explicitly throughout the lessons. Right now, students just use the posters to examine more about the planet.


	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Students activate prior knowledge if they did lessons that come before the activities included in this unit, and the lessons indicate to teachers how to tie them together. 

Also, facilitator notes throughout warn teachers about common student misconceptions that are brought in, and how to correct misconceptions. For example, the note suggests that there are many different misconceptions about gravity; children may think that it is related to an object's motion, its proximity to Earth, its temperature, its magnetic field, or other unrelated concepts. Teachers are instructed to guide conversations cautiously and listen carefully to what the children say to avoid supporting their misconceptions.
	If students did not engage in the lessons leading up to the included unit, they may be missing key points. However, there are enough supports in place for teachers to catch students up, so this does not seem to be a big issue. The facilitator notes appear to be useful and appropriately placed. 

Students must bring in understandings of properties like mass, weight, etc. Consider a short vocabulary activity to bolster unit understanding.

	[bookmark: _GoBack]Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Again, facilitator notes ensure scientific accuracy. The lessons appear to be age-appropriate as concepts are introduced and explored and discussed as classes.
	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.
	Instructions include questions to ask students. They also suggest to the teacher whether they should endorse all answers, or look for a particular answer. For example: 

Q: What will happen to the plastic sheets (space) if they add a marble to it?
A: It will stretch out and the marble will roll. 

Q: Would they experience gravity on other planets and our Moon? How could we find out? 
A: accept all answers 

At the conclusion of the lesson, students are invited to share their conclusions.
	The question and answer formats are well-designed. 

When students are invited to share their own conclusions- use this time as an opportunity for peer feedback and group discussion, rather than asking students only to respond to the teacher. Consider having them think individually, pair with a partner to share thoughts, and than share to the group as a way to stimulate discussion.


	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.
	Students are invited to research planet properties in books. 

Also, Saturn has more complex gravitational pull, so teachers are instructed only to include Saturn in the "Heavyweight champion" lesson if students are more advanced.

	There are no modifications or supports in place, consider adding.

More extension activities could be brought in, to extend these concepts even further.






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.
	The two focus activities instructor guides refer to each other throughout. They also explicitly discuss the properties of models in general and how the model of gravity is like and unlike real gravity.
	None. 





Summary of Observations and Suggestions for Improvement:

Instructional supports are in place for three-dimensional learning of the lesson. Consider adding more differentiation.




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.
	The questions teachers ask are aligned to three-dimensional learning.
	The teachers are not instructed to use the questions as assessments, this should be done to improve the unit.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students must fill out the worksheets, answer questions, and engage in the activities. Teachers can monitor their success by observing their answers and engagement in activity, as well as by rating their worksheets/ science journals.
	Again, teachers are not instructed to use the questions as assessments, this could be done to improve the unit.


	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	The questions teachers ask throughout the lesson allow for the teachers to assess student learning.

	Teachers are not explicitly instructed on how to use the questions formatively. Also consider asking students to evaluate their own understanding as they move through the activities.

	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.
	Wording of questions appears with multiple ways of explaining similar concepts. For example, at the end of "heavyweight champions" teachers ensure that students understand that "everyone weighed the most on Jupiter; in other words, Jupiter had the strongest gravitational pull of all the planets. What properties make Jupiter the heavyweight champion?"
	None.






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

	Includes pre-, formative, summative, and self-assessment measures that assess three-dimensional learning.
	Does not meet criteria.
	None. 

	Provides multiple opportunities for students to demonstrate performance of practices connected with their understanding of disciplinary core ideas and crosscutting concepts and receive feedback.
	Students can perform practices such as model building, writing in their journals, coming up with hypotheses to test, and sharing them with the class to demonstrate proficiency.
	There are opportunities for students to demonstrate three-dimensional learning (such as performance and verbal feedback), but there are no instructions on their use from a teacher's perspective.




Summary of Observations and Suggestions for Improvement:

Monitoring student progress is probably the weakest component of this lesson, but there are multiple ways the practices that are already in place could be adapted to work as pre-, formative, and summative assessments.


Overall Summary Comments:

This lesson is well-aligned with three-dimensional learning. It could use the most improvement in monitoring, and potentially needs more options for differentiation and adaptation to meet the needs of all students. However, these extensions seem to fit naturally with the lesson content that is already in place. 

This lesson seems like it takes a lot of preparatory work. This suggestion is omething to consider moving forward.

To addresses socio-emotional consequences, teachers need to be sensitive to weight issues with this age group. Some students may not feel comfortable weighing themselves in front of classmates.

