EQuIP Rubric for Lessons & Units: Science
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Grade Level of Lesson: 3-12
Lesson/Unit Title: 50. Exploring the Earth’s Magnetic Field 

I. Alignment to the NGSS: Practices: #2, 3, 4, 5, 8; DCI: 3-PS2-3.B, MS-PS2-3.B, MS-PS2-5.B, HS-ESS2-3.A, HS-PS2-5.B, HS-PS3-1.C; Crosscutting Concepts: #1, 2, 3

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.
	Practices

#2 Developing and using models
Students create a model of Earth’s magnetosphere (activity III), an electromagnet (activity IV), and a magnetometer (activity X).

#3 Planning and carrying out investigations
Students investigate characteristics of magnetism (activity I), find magnetic lines of force (activity II), and induce a flow of electricity through an electromagnet (activity IV).

#4 Analyzing and interpreting data
Students plot the position of the magnetic north pole over time and determine the rate and amount of movement (activities V-VIII).

Students plot changes in earth’s magnetism and identify regions where magnetic storms are most intense (activity XVI).

Students analyze and interpret data sets to identify when, how often, and under what conditions magnetic storms happen. (XVII-XVIII).

Students compare the energy dissipated by an aurora with the Kp index of magnetic storm severity and examine the correlation between severe magnetic storms and aurora strength (activities XIX-XX).

#5 Using Mathematics and Computational Thinking 
Students are required to use geometry, algebraic equations and/or other mathematical operations in most activities in the unit and mathematics are the focus of several. Examples include activities IX, XI, XIV, XV, XVI, XXII, and XXIII.

# 8 Obtaining, evaluating, and communicating information 
Students observe and record a variety of measurements using their model of a simple magnetometer and use these data to answer questions about earth’s magnetism (activities X, XII, XIII and XV).

Standards and Disciplinary Core Ideas
3-PS2-3 (PS2.B)

All of the activities (I-IV) in Chapter 1 allow students to explore magnetic forces and activity IV includes exploring the relationship between electricity and magnetism.
MS-PS2-3  and PS2-5 (PS2.B) 

All of the grades 3-5 activities in Chapter 1 could be adapted to align with these MS standards and DCIs, as well.

Some activities in Chapter 2 (IX, X) require students to use data from a magnetometer to examine and track changes in the Earth’s magnetic force.

HS-ESS2-3 (ESS2.A)
Several of the activities in Chapter 3 (XVI, XVII, XX, XXI) allow HS students to explore changes in the Earth’s magnetism based on the intensity, frequency, and location of magnetic storms during periods of high and low solar activity. 

HS-PS2-5 (PS2.B) and HS-PS3-1 (PS3.C)
Several activities in Chapters 2 and 3 (XV, XXII, XXIII) ask students to use data to calculate how various factors change the strength of magnetic fields or forces. 

Cross-Cutting Concepts
#1  Patterns
Activities I, II, III, X, XVI-XVIII, XXI
#2 Cause and effect
Activities IV, V-VII, X, XI, XV, XVI-XVIII, XIX, XXIII

#3 Scale, proportion, and quantity
Activity IX, XXII
	None




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.
	Lessons/activities in Chapters 1 and 2 build foundational knowledge about magnetism, magnetic fields, and Earth’s magnetosphere that are prerequisites for completing lessons in Chapters 2 and 3 in which students further investigate aspects of earth’s magnetism and magnetic storms, aurora, and space weather. (e.g., the diagram of the magnetosphere introduced in Chapter 2 is used again in activity IX to calculate the size of its fields and also compared to the diagram of the magnetic lines of force created in activity III; the magnetometer created in lesson X is used to complete activities XI-XIV). 
	Some lessons/activities list explicit objectives. Others do not. It would be helpful if each lesson/activity included learning objectives and/or performance expectations. 

	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.
	This unit aligns with DCIs from both the Physical Science and Earth and Space Science content strands and focuses on cross-cutting concepts that are common to both. (See Rubric Section I for examples.)
	

	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.

	Multiple opportunities exist to make those connections which could be added to strengthen the unit. For example, discussions could connected to ELA CCSS for Speaking and Listening; the key terms listed could be connected to ELA CCSS for Language; and written responses to questions, the story writing activity in Chapter 1, and learning log entries could be connected to ELA CCSS for writing. Activities that require plotting data points on graphs and performing mathematical calculations could be connected to the CCSS for Mathematics.





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.
	There are multiple opportunities for students to engage in each of the practices identified. (See the response in Rubric Section 1 for evidence.)

Several lessons/activities involve engaging students in more than one practice and provide opportunities for them to build their knowledge of DCIs and cross-cutting concepts at the same time. For example, activity IV addresses practices #2 and 3, DCI PS2.B and cross-cutting concept #2. Activity XVI addresses practices #4 and 5, DCI ESS2.A, and cross-cutting concepts #1 and 2. (See the response in Rubric Section 1 for additional evidence.)

N/A
	None

	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	To some degree.
See evidence from alignment section above.

	Adding explicit connections to prior knowledge or prerequisite knowledge and skills that are not necessarily a part of this unit would be helpful for teachers. Some of these lessons and activities appear to be very high-level. Being explicit about what students need to know in order to be successful with each lesson/activity would help teachers make grade selections and know where to scaffold learning.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Yes for scientifically accurate.
This unit was developed by NASA from information gathered for and from the IMAGE Mission project. Data used for activities appears to be from sources like NOAA archives. 
	Some of the scientific information, phenomena, and representations used in the lessons/activities appear to be challenging for students performing at grade level. Having teachers who represent grades within the suggested grade bands review the materials for level of difficulty and make recommendations about possible changes might be appropriate.

	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.
	No.
Although there are numerous activities and questions for students to answer/discuss throughout the unit that imply that students  will  express, clarify, justify, interpret, and represent their ideas, there is no explicit direction about what information teachers should look for, how teacher and peers provide feedback, or what students should do  with what they learn. For example, in activity X, each student takes the model magnetometer home and records measurements for 3 days. But the final step in the activity is to “bring your data table back to school.” 
	Explicit directions about how students should use, process, share, and receive feedback about the information they learn in the lessons/activities needs to be added.

	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.
	Although there are key terms and their definitions listed for some activities, there is no provision for academic vocabulary that special populations might need to know in order to be successful. 

Activity XI is listed as supplemental, and activities XIV and XXIII are listed as suitable for advanced students in Honors math or physics classes.


	This is the weakest area of the unit. The unit includes a number of complex activities and lessons, none of which are scaffolded for special populations or struggling readers. Adding teacher guidance to support differentiated instruction would be highly recommended.





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.
	This should be added.




Summary of Observations and Suggestions for Improvement:

I. Alignment to the NGSS
Although this unit does align with some high school standards for Earth and Space Sciences, it aligns most closely for its target audience (grade 3-12) with standards in Physical Science. It aligns with 5 of the 8 practices of Science and Engineering (1-3-4-5-8), 5 DCIs in 2 content strands (Physical Science and Earth and Space Science), and 3 of the 7 Cross-cutting Concepts (1-2-3). 

II. Instructional Supports
Its provision of instructional supports is not as solid. The unit does cover the practices, DCIs, and cross-cutting concepts throughout the unit with multiple opportunities for students to increase their proficiency in each. However, adding explicit connections to prior or prerequisite knowledge, teacher guidance on how lessons build on each other, explicit information about how students benefit from and share what they have learned with others, and guidance to teachers on how to scaffold the learning for special populations and those struggling to learn the content need to be added. It also appears that many of the concepts/lessons may be challenging even for students performing at grade level. The authors may want to have the unit reviewed by master teachers at each grade level to determine if the lessons/activities are grade-level appropriate and if any adjustments are needed to make the learning more accessible to students performing at grade level.




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.
	N/A. There are no assessments included.
	There are no assessments built into the unit. These would need to be added to make it a high-quality unit that meets the rubric criteria.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	No.
	None.

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	No.
	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.
	No.
	None.

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	No.
	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.
	No.
	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.
	No.
	None.




Summary of Observations and Suggestions for Improvement:

There are no assessments built into the unit. These would need to be added to make it a high-quality unit that meets the rubric criteria. 

Overall Summary Comments:

This unit does meet the criteria for alignment for Earth and Space Science standards in high school and Physical Science standards in 3-12. In order to be considered an exemplar unit, it would need several additions to meet the criteria for Instructional Supports. An assessment component would need to be added in order to meet the rubric criteria for Monitoring Student Progress. 



