EQuIP Rubric for Lessons & Units: Science
Response Form

Grade Level of Lesson: MS 
Lesson/Unit Title: 127. Space Weather Action Center

I. Alignment to the NGSS: (Practices: #1, 2, 3, 4, 5, 6, 7, 8; DCI: 5-ESS1.A; MS-ESS1.A; MS-ESS1.B; MS-ESS2.D; HS-ESS1.A; HS-PS3.D; HS-PS4.B; HS-ESS2.A; HS-ESS2.D; HS-PS2.B; Crosscutting Concepts: #1, 5, 7)

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.
	The following list provides specific evidence for this criteria:

1. Asking Questions: Students are encouraged to ask questions following fellow classmates' presentations on specific areas of research.
2.  Developing and using models: Students begin the "Explore" portion of the level by drawing and labeling the Sun. 
3. Planning and carrying out investigations and analyzing and interpreting data: in the "elaborate" portion of the lesson, students are asked to apply or extend concepts from the "engage" and "explore" lessons to an 'easy to make' learning center called a Space Weather Action Center (SWAC). Students use the SWAC to monitor and report the progress of a solar storm. Students collect data on a regular basis from the SWAC, and recording it on a downloadable data collection sheet specific to an assigned area (Sunspot regions, storm signals, magnetosphere, aurora, broadcasting)
4. Using mathematics and computational thinking: students answer data collection questions, and some are related to computational thinking. For example, in the Sunspot regions question they must use data and calculations to decide "how long before the effects of the particles of the Sun will affect our magnetosphere?"

 6.     Obtaining, evaluating, and communicating information:
          students work as teams to develop a report about their
         specific area of research (Sunspot regions, storm 
         signals, magnetosphere, auroras) and present it to the
         class, followed by creating artistic display boards
         Students then develop and present the information as a
         comprehensive space weather news report, in a
         broadcast format.

Students learn about the function of the Sun and space weather (e.g., solar wind, Sun spots, solar storms). They relate activity on the Sun to its' impact on Earth. Students learn about magnetospheres and solar radiation through the interactive data collection and reporting.

Students observe patterns of Sunspot regions, magnetism, and storm signals through data collection (via online interactions). This task also allows them to track energy and matter, and observe changes over the course of time. They learn that the Sun is a major source of energy for changes on the earth's surface.
	It is unclear which level this lesson is targeted for- it seems most appropriate for middle school, but also captures 5th grade and high school standards. Consider focusing on level of core ideas.

This lesson is designed to last from one week to throughout the semester/year. The length of the lesson will determine how well patterns, stability, and change can be emphasized. Consider directing teachers to the best ways to emphasize these crosscutting concepts, regardless of the lesson length.






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.
	This unit is comprised of lessons that target each of 5 Es (i.e., engage, explore, explain, elaborate, evaluate). Each lesson fits coherently together by using answers from a previous lesson to engage in the next lesson. For example, students use answers from their explore section (i.e., where they research a specific topic) to create their Space Weather Action Centers. Additionally, the guide suggests to teachers to allow students to rotate groups, so they get to research a different topic each time.
	If the lessons are repeated for several weeks with different groups (e.g., students rotate through topics), the activity may get redundant.


	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.
	Multiple DCIs are targeted (see above), including earth and space science as well as physical science. Mathematical concepts are also brought in as students develop an understanding of large numbers and recognize and appropriately use exponential, scientific, and calculator notations. They also must represent, analyze, and generalize a variety of solar patterns with tables, graphs, words, and symbolic rules.

Crosscutting Concepts are engaged throughout each of the 5 lesson activities. For example, in the second lesson, students research patterns associated with their topic. They also engage in learning about energy and matter through tracking Sunspots, and they learn about stability and change through observing changes in actual data (through the online program) over the course of time.
	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.
	Does not meet criteria.
	It is unclear what grade level this lesson targets, particularly with respect to mathematical skills.





Summary of Observations and Suggestions for Improvement:

This lesson is closely aligned with NGSS standards of three-dimensional learning.



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 drawing their own representation of the Sun, filling out charts and tables, creating arguments based on data, viewing images and videos online, and using real-time data from the NASA Sun-earth day website. They work in groups and as a class to ask questions about what they want to know about the Sun, and plan and carry out the investigation in groups of 5 or less.

Students answer basic guided questions and full comprehension questions as a part of each data collection worksheet. These comprehension questions target DCIs and Crosscutting Concepts. They fill out the worksheet by looking online, as well as using provided flip books with instructions.
	There are many types of practices involved for different learner styles and multiple phenomena for engaging in different practices throughout the unit.



	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	The first lesson "Engage" asks students to draw a model of the Sun as they are aware of it. They then work together to create a list of information including "What we know about the Sun," "What we wonder about the Sun," and "what we learned about the Sun" 

Teachers have information in the instruction manual about the concepts involved with the lesson that they can share with students
	Some more background information about what "Sun-Earth Day" is through NASA would be useful. Teachers could introduce the website and discuss its' development so students know where their information is coming from.


	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	The data included is real-time data from the "Sun-Earth day" website which appears to be scientifically accurate.

	Again, the targeted grade level is unclear. The wording in the worksheets and flipbooks is likely too advanced for anything before middle school, and may be advanced for middle school students.

	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 work as a class, in groups, and with individual responsibilities. Students can respond to each others' ideas. Teachers are instructed to wander around the classroom and probe for understanding, to ensure the projects are being completed with student comprehension of practices, DCIs, and crosscutting concepts.
	Teachers could also remind students of how this project relates to the scientific process.


	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.
	There are multiple modalities for learning in this lesson including auditory, visual, tactile, and kinesthetic. Students can take different topics and different roles within topics. For example, one student per group is designated as a data analyst. Furthermore, one group is designated as the reporting group. There are scripts available for the portion of the assignment where students create a report, and this will facilitate communication for students who need more support, but students can also create their own scripts. Vocabulary lists and pictures are included in the lesson.

Teachers are instructed to encourage students to work together with minimum supervision, observe and listen to the students, ask probing questions to redirect the students' investigations when necessary. The teacher provides time for students to work through problems, and acts as a facilitator.

Multiple additional website references are provided for interested students. Specifically, two extension opportunities are elaborated:

1.	The SWAC website learning tool has complete step-by-step tutorials on how to interpret real heliophyscs data from 10 missions and 36 instruments. Once students have mastered analyzing the data recommended in the SWAC flip charts, they can move into more advanced data found on the SWAC website in the section called "Space weather data" 
2.	 As part of the SWAC approach students are encouraged to transform their SWAC reports into real regularly scheduled news reports. These news reports can be presented through variety of accessible media including inexpensive video editing software and/or already existing school-based broadcast studios. The SWAC website includes sample scripts, video clips, sample reports, teacher guides, downloadable graphics, etc.
	There are few connections to student context- consider making connections with local weather, national weather, etc.

This instructional support system seems to be well thought out. One suggestion for improvement is to include translations or alternate passages/instructions for those who read below the grade level.

Provide time within the lessons for these extensions, or instruct students who finish early to explore these extension opportunities.






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.
	Teachers are made aware of which ideas to pull from prior lessons and which to bring into the next. There is background information provided for each portion of the lesson as well.

	None. 




Summary of Observations and Suggestions for Improvement:

Instructional supports for this unit are adequate. Consider additional differentiation opportunities to strengthen the lesson, but it would be appropriate to keep it as is.




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.
	Teachers observe students engage in practices. Worksheets and discussions provide opportunities to assess understanding of DCIs and crosscutting concepts. The final portion of the lessons "Evaluate" suggests that this is an on-going diagnostic process that allows the teacher to determine if the learner has attained understanding of concepts and knowledge. Evaluation and assessment can occur at all points along the continuum of the instructional process. The assessment as a Space Weather Report will show the improvement of the data analysis as well as the students’ ability to communicate the science.
	None. 

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students’ performance is observable during each lesson. For example, for the final lesson, students write their own Space Weather Reports and present them as Broadcasts. To help students get started, they have a basic script template. Updates can be taken from their data collection sheets and images that were collected throughout the unit.
	None. 


	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Students discuss what they know and what they want to know at the beginning of the unit. They then can refer to this list as they progress through the unit, to align themselves with their goals.
	Explicitly ask students to reflect on the list as they move through each lesson to ensure they are staying on track with their established goals.

	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.
	Consider including scoring rubrics.


	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Does not meet criteria.
	Make sure worksheets and assessments include grade-appropriate information (once grade level is established).










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.
	Students initially track what they know about the Sun, they then advance to collecting data and recording it, and they must show comprehension of the practices as they report the broadcast in the final lesson.
	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.
	Teachers can observe students understanding of practices and concepts. For example, in the "elaborate" lesson, students expand on concepts they have learned, make connections to other related concepts, and apply their understandings to the world around them. The teacher expects the students to use formal labels, definitions, and explanations provided previously, and encourages students to apply or extend the concepts and skills in new situations. Students are asked "what do you already know? and why do you think..." These discussions are prime opportunities for teachers to observe students performance and understanding and three-dimensional learning.
	None. 




Summary of Observations and Suggestions for Improvement:

Overall there are many opportunities for student monitoring. It would be useful to include a scoring rubric and ensure the assessments are accessible to all students (e.g., varying reading levels).
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Overall Summary Comments:

Overall, this lesson is well-aligned and strong in its development of three-dimensional learning. The main suggestion is to double check that the grade level it targets is appropriate for each activity. Otherwise, it is worth including in the classroom.

