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Response Form
Grade Level of Lesson: 5-8
Lesson/Unit Title: 161. What are we made of?

I. Alignment to the NGSS: (Practices: #2, 4, 6; DCI: HS-ESS1.A; Crosscutting Concepts: #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.
	For modeling, students observe a large clear plastic container full of beads that represent elements, and understand that it is a model of one Genesis collection wafer atoms. 

For data, students take a sample of a handful of beads, count the beads, and create a bar graph depicting the percentage of different elements located in their sample. They compare graphs across the class and interpret the data. 

Students construct an explanation by answering the questions "What will the results from the Genesis mission science analysis tell us about our solar system?" They also make comparisons between the Sun and Earth based on a table and their own graphs. They are guided to understand that Genesis provides a better understanding of the composition of the early solar system, a baseline of the amounts of elements that scientists can then use to compare with current planet composition.

Students receive an introduction to elements as they relate to the Sun and Earth, and then use a sampling strategy to observe the distribution of elements as compared to Earth. Class discussion focuses on these properties as well.

Students must understand that while exact amounts (i.e., of beads representing elements) are different, the percentages are similar. Students also must understand that the reference graph is a better representation of solar wind than their own, because of sample size. There is an online example of scale and proportion as well, so students can have a more concrete understanding of the relationship between their model and the real solar system. These activities also target: 
For systems and system models, students use beads to model elements in solar wind.
	Students gain experience with practices 2, 4, and 6, but they could also exercise 3 (planning and carrying out investigations). For example, at the end of the class the teacher is instructed to ask students "if you could collect samples from space, what type of samples would you collect. Why?" An additional activity might ask students to come up with a question and a way to answer that question, to practice the inquiry process. 

The activities are appropriate for middle school, but the standards are aligned to high school (see DCIs). If this becomes a lesson targeted for high school, consider making tasks more complex and less teacher-driven.

This lesson is targeted towards 5-8th graders, according to the teacher guide, but the DCIs it targets are more appropriate for high school. May want to consider revising to make the match more appropriate.



Summary of Observations and Suggestions for Improvement:

This lesson appears appropriate, though there is an issue with the best grade level to target. The activity appears appropriate for Middle School, but the concepts appear to be geared towards High School standards. Three-dimensional learning opportunities are evident in this lesson.



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 view simulations online and engage in their own model building and data collection. They compare their own graphs with others.

Students understand the ratio of different elements on Earth. They also see an animation of the journey of Genesis for determining the relative abundances of elements from the Sun. They are asked prompting questions like "Why would it be beneficial to study the chemistry of the Sun?"

	Practices are engaged and support the understanding of elements and solar wind, and their relationship to Earth.

The prompting questions and multiple activities (e.g., online simulations, videos, model building, data collection) make it possible to understand core ideas and Crosscutting Concepts.


	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	The lesson provides teachers with a website to visit and research about the topic prior to teaching. They also suggest that helpful prior learning experiences for students includes some familiarity with the Periodic Table of Elements and element symbols used in order to assist student learning in this activity. Genesis offers an interactive periodic Table that can provide some initial exposure to the content.
	The website for teachers could also be useful for students to perform their own research in a related activity. Furthermore, the prior knowledge to activate knowledge about the Periodic Table could be brought in as part of the lesson.


	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Similar to comments about alignment, it is not clear whether this activity and content are more appropriate for middle or high school.
	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.
	Students answer questions throughout the lesson about what elements are, what the human body is made of, what the Earth is made of, and what the Sun is made of?  Students work together in smaller groups to count the beads that represent the elements and make a bar graph. They compare their graphs with others in the class, and work together as a class to create a group graph. They fill out a worksheet during the analysis stage and teachers guide students to answer questions about the ideas and concepts. Teachers are offered possible answers to look for from students
	This type of instructional support for three-dimensional learning is evident throughout the lesson.


	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.
	One provided document was more of a report on how the lesson was provided to a group of students. It was suggested that there are modifications for students with disabilities, but no modifications are provided in this lesson.

There is a section on how to take the lesson further. It includes an animation about atoms, using beads to model isotopes of the same element, and students can read more about isotopes. Some advanced students might be interested in using the Secondary Ion Mass Spectrometer (SIMS) interactive simulation, which includes a teacher guide.
	These extension activities are interesting but more instructional support is needed to connect them to the original lesson.





Summary of Observations and Suggestions for Improvement:

Instructional supports to activate prior knowledge and engage students in three dimensional learning are in place. There is room for improvement in differentiation strategies.




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.
	No assessments are clearly in place. The student activity sheet asks students questions but they may be used prior to, during, or after the activity.
	Use the student activity sheets to use student understanding of practices, core ideas, and crosscutting concepts to make sense of phenomena.


	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students create graphs of their data collection (model) activities
	The graphs are an opportunity to assess student learning but this is not explicitly stated in the teacher's guide.


	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Does not meet criteria. 
	Students have the opportunity to reflect on their own understanding while filling out the worksheet. Teachers can use the worksheet during class to understand students' understanding. Answers to discussion questions may also allow for formative assessment, though it is not explicitly created for use as a formative assessment.

	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.
	Does not meet criteria.
	None. 




Summary of Observations and Suggestions for Improvement:

This lesson is rich with opportunities for monitoring student progress but lacks the structure for it. Consider adding rubrics and also adaptations of questions for students who are either less or more advanced.

Overall Summary Comments:

This lesson approaches three-dimensional learning in appropriate way. Consider grade alignment and differentiation to strengthen the lesson. 

