EQuIP Rubric for Lessons & Units: Science
Response Form

Grade Level of Lesson: 2-12 (multiple activities appropriate for different grade levels)
Lesson/Unit Title: 91. Mars Robotics Activities

I. Alignment to the NGSS: (Practices: #1, 2, 3, 4, 5, 6, 7; DCI: ETS1.A; ETS1.B; ETS1.C; PS1.A; ESS2.A; ESS2.E; LS4.A; PS4.B; PS4.C; Crosscutting Concepts: #2, 3, 4, 5)

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 Rover Races, students brainstorm about how robotic vehicles on other planets could be driven (1, 3), have opportunities to connect with real world examples through news stories and animations of the rover curiosity, create engineering commands for a simulated rover (the students themselves, 3,4), and use commands to "drive" the rover through an obstacle course (5). Students then construct explanations of the challenges and learning points of the activity. Students and teachers then elaborate by viewing actual calibration and engineers working on similar projects (6,7).

In the Mystery Planet explorations, students engage by hearing a fiction or non-fiction story, observe and sort crustal materials (4), create classification schemes (6), create explanations (6) and/or arguments (7) from the classification of the rocks, and use this scheme to create a concept map to share with the class (8).

In Rover Races to reach their goal, students must create a calibrated solution within the constraints and parameters of communicating with a rover on mars.

In Mystery Planet: using sorting/classification, students interpret geologic history of a region from which a sample has been collected and make inferences about past life or the potential for life on the "mystery" planet.


In Rover Races, students create a model rover (i.e., systems and system models). In the 3-5 level, students identify and test causal relationships and use these relationships to explain change. In the high school level, students create command sequences to accomplish the mission (structure and function). 
In Mystery Planet 2-5, students observe rocks and classify them (patterns). They must use quantity to determine land history (scale, proportion, and quantity). They understand that their classification of the mystery planet is a model of activities scientists might undertake when exploring a new planet (systems and system models).

 In Mystery Rocks 5-12, students create a reflectance spectra using ALTA spectrometers to analyze mystery rock samples. These spectra can be compared to the limited spectral library provided in the lesson to identify specific rock samples in a process similar to how scientists identify material on and from other planets and celestial bodies (i.e., patterns, scale, and systems and system models).
	Teachers may want to create more explicit opportunities for students to share their findings. The instructions ask them to create stories and concept maps, and it would be a natural extension to turn them into presentations to strengthen communication practices.








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 progressions within Rover Race and Mystery Planet activities fit together in clear learning progressions and support appropriate development on a targeted set of performance expectations. For example, in the Mystery Planet activities, earlier grade levels observer and make basic classifications of rock materials, but later grades use more complex spectrometers to classify them.
	It is unclear how the Rover Races and Mystery Planet are directly related to each other, other than their emphasis on exploring other planets. There is no instruction about which lesson should come first. It might be helpful to have one teacher guide that discusses how the two lessons fit together.

	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.
	Physical Science, Earth and Space Science, and Engineering are all targeted learning objectives for the lessons in this unit. For example, students both observe the properties of rocks (i.e., physical science), construct geological histories of hypothetical planets based on their observations (i.e., earth and space science), and engineer ways to answer their questions (engineering). Crosscutting Concepts are tied in throughout the lessons. For example, each lesson is built around creating a model representation of how scientists explore new territory in space, and explicit instruction as to that effect is provided.
	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.
	ELA rubrics are included in the teacher guide/alignment documents to ensure connections with these standards (e.g., Mystery Planet 2-5).
	None.





Summary of Observations and Suggestions for Improvement:

This unit is closely aligned with NGSS standards. It is important to note that physical science and engineering are strongly emphasized, with some connection also made to Earth and Space Science.



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 engage in the experimental process from creating questions to designing and implementing solutions, finally with creating arguments based on evidence collected. In addition, students are offered opportunities through brief readings, online animations, videos, and images for both background and supplemental materials. Class discussions allow for meaning making of the activities.

Students engage in three-dimensional learning throughout the unit. For example, in the Mystery Planet activity they must make observations and conclusions about different aspects of the rocks. They compare their own classification of rocks with the class, and come up with commonalities. Each of these activities targets practices, DCIs, and crosscutting concepts in a meaningful way.

In Rover Races, engineering practices and the iterative process are tied in throughout the lesson. Teachers also have access to handouts to make the connections between the process of the lesson and the engineering process in general.
	In Mystery Planet, the elaboration phase asks student to write a story or draw a picture explaining the geologic history of the area their crustal material might have come from. There does not appear to be connections to the Crosscutting Concepts here. It will be important to make sure teacher know and communicates to students why creating the story is useful.


	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	For the rover activity, students begin by brainstorming about how a robotic vehicle on another planet might be driven.

	This activates students’ prior knowledge about robotic rovers and gets them thinking about how engineers and scientists approach learning about the solar system. 

There is an opportunity for students to activate knowledge about geologic history in the Mystery Planet activity, though this connection is not obvious in the lesson layout. Consider for improvement.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Instructional practices include learning progressions from low to high levels of thinking and concrete to abstract knowledge development. Rubrics and instructional practices are evidence-based using Anderson and Krathwohl (2001) "A Taxonomy for Learning, Teaching, and Assessing). The taxonomy provides a framework to help organize and align learning objectives, activities, and assessments. The instructional model for all lessons is based on the 5E Instructional Model (BSCS, 2006) and includes five steps for teaching and learning: Engage, Explore, Explain, Elaborate, and Evaluate). They are directed to be used cyclically and iteratively.
	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.
	In the Rover Races lesson, students have the opportunity to develop and practice their ideas. After completing the obstacle course, students then debrief how the driving went and complete an evaluation sheet. This information includes challenges and their ideas about what might have caused the challenges. Teachers can also debrief with student teams to address challenges. Students repeat the activity as time permits to address challenges. The worksheets and the debriefing allow for students to express, clarify, justify, interpret, and represent their ideas and respond to peer and teacher feedback as appropriate.
	While these opportunities are evident for Rover Races, they could be made more apparent within the Mystery Planet instruction manual.


	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.
	Vocabulary is provided in each teacher guide, including vocabulary that will assist in understanding the activity. The activities can be made more or less complex as appropriate. No specific instruction is provided with regard to modifications.

Each activity includes extensions. For example, The Mars Mystery Rocks (5-12) lesson includes "Curiosity Connection Tips" with additional video and slideshow resources. It also includes extension opportunities such as participation in a "Rock around the world" project where students submit a mystery rock that will be analyzed to create a reflectance spectra, and become part of the spectral library at Arizona State University. Homework suggestions as extensions are also provided. For example, students may go online and ask questions about mars to "Dr. C"
	Provide modification opportunities to the lesson.






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:

The lessons appear to have appropriate instructional supports and extensions to learning. It would be useful to tie the Rover and Mystery Planet activities together. The lessons can be easily adapted for differentiated learning, though there is not explicit instruction to that effect in the teacher guides.




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.
	A rubric has been provided to assess student understanding of the simulations and to assess metacognition. A copy has been provided in the student guide to reference prior to the simulations. The rubric allows for the students to understand expectations set before them about the practices, understanding of concepts, and Crosscutting ideas.
	None.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students fill out worksheets and engage in practices and class discussions. Worksheets can be scored for understanding in formative or summative evaluations, and discussions and activities can be observed to ensure understanding.
	None.


	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Students can refer to the rubrics to engage in formative self-evaluation throughout the lesson on a scale from beginner through expert. Teachers can also refer to the rubrics as formative assessment tools.
	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.
	Rubrics are scored from beginner to proficient in understanding concepts. Teachers can use these rubrics to adjust instruction and provide feedback to students.
	None.


	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Worksheets that double as formative and summative assessments appear to be appropriate for all levels. For example, the Mystery Planet rock sorting sheet is just circles that allow for labels. Students can place rocks of similar characteristics into the same circles, and then also label them. Vocabulary is also provided. Teachers can spend as much time as needed to ensure understanding of assessments.
	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.
	Formative, summative, and self-assessment measures are included via worksheets, homework activities, and rubrics.
	Pre-assessment measures are not provided- consider including these measures to improve the lesson. 

	Provides multiple opportunities for students to demonstrate performance of practices connected with their understanding of disciplinary core ideas and crosscutting concepts and receive feedback.
	Throughout each of the five E's, students can demonstrate performance of practices connected with DCIs and crosscutting practices in different ways through engaging in activities and discussions. Teachers may provide feedback as needed. For example, the class must discuss challenges they faced in the rover activity, and then implement solutions to those challenges. These discussions can be observed by the teacher.
	None. 




Summary of Observations and Suggestions for Improvement:

Rubrics and assessment opportunities are in place and appropriate.

Overall Summary Comments:

[bookmark: _GoBack]Overall, this unit appears to be closely aligned with current NGSS standards in multiple domains. No major concerns were evident. 

