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Grade Level of Lesson: 5-12
Lesson/Unit Title: 108. Plasma Wars

I. Alignment to the NGSS: (Practices: #2, 3, 8; DCI: MS-ESS1.A; Crosscutting Concepts: #1, 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.
	Students create a model of solar plasma and planets using magnets and iron powder. They make observations, models and arguments based on the experiments. They are asked to read background text and answer questions about the model they created. For example, after creating the model and simulating six different solar wind situations, they study the student text and answer "Which one of the planets does the magnet most probably model?", including an explanation.

Students' models of planets and solar wind are related to background reading. For example, the background reading defines solar wind systems and provides pictures of them. The pictures are similar to those that students will draw in response to the iron and magnet experiment. The reading relates solar wind to each planet's magnetospheres, and discusses how different planets have different magnetospheres. Magnetospheres are also related (i.e., in the background reading) to atoms and light waves. Questions to students (e.g., "what planetary characteristics appear to influence the size, shape, and composition of its magnetosphere?" address DCIs.

Students use models and text to label and describe drawings of magnetospheres and use the questions to understand "what planetary characteristics appear to influence the size, shape, and composition of the planet's magnetosphere?"
	There appears to be appropriate connections with the model simulations and the student text. In addition to these connections, teachers may benefit from explicitly discussing or presenting the student handout to the students, and ensuring their understanding of how that diagram relates to the model they created.

The teacher lesson plan asks students to revisit a lesson called "Are we related?" from a related module. There was no other information provided in this lesson about the relationship between the two models, but it does ask students to look for correlations between internal structures of planets and characteristics of magnetospheres. Consider including "Are we related?" or part of it as a portion of this lesson to make more extensions.

These questions help get at each of the Crosscutting Concepts above. Students could also work together to come up with ways to measure the influence of other planetary characteristics that influence a planet's magnetosphere as a more critical thinking activity.



Summary of Observations and Suggestions for Improvement:

This lesson is appropriate for three dimensional learning and is aligned with practices, DCIs, and Crosscutting Concepts at the High School level.


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 build a model of a magnetosphere, read about the topic of the activity, and answer questions. The reading includes pictures and maps as well.

The student text offers information about solar wind, magnetospheres, and other planets. The model offers a representation of these concepts. The worksheet asks students to make connections between the model and the solar system, as well as making connections with solar energy.

No engineering performance expectations included.

	Students could work together to build arguments and other creative ways of manipulating the model to tests the effects on size, shape, and composition of the planet's magnetosphere. The pictures are somewhat confusing and should be discussed by the teacher to ensure student understanding.

There is not a lot of opportunity to discuss the section of the reading about different planet's solar energy and magnetosphere. Consider an explicit discussion or activity about that.

Provide engineering performance expectations. 

	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	The background text appears high level, for example: "Because plasma particles have sufficient kinetic energy to escape the sun, the solar wind becomes an extension of the sun's corona, continuously present in interplanetary space. Evidence of the solar wind has been observed well beyond the orbit of Saturn, at a distance of about 75 AU by Voyager I." 

No prior knowledge is included in the lesson design other than reference to a lesson that may have been completed before.
	The background reading includes high level vocabulary, so having a vocabulary lesson prior to engaging in this activity may make it more accessible to all students. Students would need to know words such as kinetic energy, solar wind, corona, and AU before comprehending the text.

If teachers want to extend the current lesson to the prior lesson, the prior lesson should be included in the teacher preparation materials.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Diagrams of each planet's magnetic field are from reputable sources but are somewhat dated.
	Examine newer research surrounding solar wind and magnetospheres to ensure complete accuracy. Have students perform their own online research.

	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.
	During the second day of class, students and teachers discuss how the solar system is related to the model, how the drawings should be labeled, which planetary characteristics influence characteristics of the magnetosphere, and make comparisons among magnetospheres.
	This is an opportunity for students and teachers to meaningfully engage. A more detailed list of questions for the teacher might help better guide the 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 advised to practice with pipette.

No extensions are provided for students with high interest or for those who have already met performance expectations.
	Provide different levels of the activity for students with different needs.

Emphasize pictures, charts, and models as different ways of learning about the same system. Include vocabulary flashcards for those who need it.

No other suggestions were made. Offer demonstrations for those students who do not seem to understand the building and interpretation of the model as another avenue of learning. Provide examples of sketches of the models.

Add challenge questions to the lessons for students with particular interest to answer.





Summary of Observations and Suggestions for Improvement:

Instructional supports for differentiated learning don't appear to be in place. The lesson is described as appropriate for 5-12, but appears to be more appropriate for high school, with few opportunities for adaptation. Consider different levels of support.




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.
	Students create the model and answer questions about DCIs and Crosscutting Concepts. Students write a paragraph to answer further questions about characteristics of the magnetosphere.
	There are no answers provided for the teacher to gauge student understanding of the topics.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students create the model and answer questions about DCIs and crosscutting concepts. They write a paragraph to answer further questions about characteristics of the magnetosphere.
	Again, no answers are provided as a baseline for teachers to observe whether students understand the core ideas and Crosscutting Concepts. This type of content could be added to improve the lesson. 

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Does not meet criteria. 
	There is opportunity for teachers to examine students models after doing 3 versions of the experiment (they perform at least six). Questions could be interspersed throughout the lesson, instead of after students have completed it all.

	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. 
	Provide rubrics and scoring guides for questions, model drawings, map labels, and paragraphs

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Questions in the student activity handout appear to be unbiased.
	Reminders of definitions of vocabulary terms, particularly for labeling the drawings, may help some students who struggle to understand all of the concepts.




Summary of Observations and Suggestions for Improvement:
Formative and summative assessments would benefit from more explicit direction in the teacher manual.

Overall Summary Comments:

An alternate strategy online simulation is provided in the teacher handbook, but the link is outdated and no longer works. Additionally, student text appears to be at least High School level reading, although the lesson design targets 5-12 graders. The authors may want to consider adapting the text for less advanced readers for full understanding. Finally, only the teacher guide was provided. Other content was found on the website. If this lesson is posted, it would be important to make sure all materials are included for ease of access. Otherwise, three-dimensional learning is apparent and in alignment with standards.
