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Grade Level of Lesson: MS - HS
Lesson/Unit Title: 49. Exploring Origins

I. Alignment to the NGSS: (Practices: #1, 3, 4, 8; DCI: MS-ESS1-2.B; HS-ESS1-2.A; Crosscutting Concepts: #1)

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.	Students write 3 research questions that can be addressed scientifically, 
2.	 Students design a mission to collect new evidence to inform the origin of the solar system, 
3.	 Students analyze components of origin stories from a variety of cultures and compare them using an Analysis Criteria Chart, 
4.	 Students read and present an origin story to classmates, and 
5.	 Students research one technical area of previous NASA missions, write a summary of and communicate their findings to classmates, and use some of these data to prepare an RFP for a new NASA mission.

Students trace the origin of the solar system starting with stories regarding various cultures, moving on to the scientific theory, and then examining how new evidence is continuously collected that expands on or refines the scientific understanding of the solar system's origin. Students also look for similarities and differences in origin stories from various cultures.
	None.




Summary of Observations and Suggestions for Improvement:

This lesson aligns with a number of scientific practices, a minimal number of DCIs, and only 1 cross-cutting concept. However the lesson can help deepen students’ understanding regarding the historical, current, and future of the solar system's origin.
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 have several opportunities to experience the practices as they explore the origin of the solar system:

1. From the perspective pf cultural stories (i.e., reading, presenting, and listening to them to identify similarities and differences),
2. Researching the current knowledge base from a scientific theory perspective, and 
3. Responding to an RFP for designing a new NASA mission to add to that knowledge base.

Students learn about the origin of our solar system through reading and presenting stories from a number of cultures, researching and writing about the scientific theory, investigating and sharing information about technical areas of the Genesis Mission and NASA mission that preceded it, asking research questions, and designing a new mission to answer those questions.
	None.

	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	The Exploring Stories of Origins section begins by asking students to reflect on stories told or read to them by family members before they learn about and listen to audio clips of existing stories.

	The reflection questions in this activity could be revised to more specifically target the focus of the activity. There are other sections in the lesson that make no connection to prior knowledge that might benefit from tapping into what students already know about the topic (e.g., The Origins of the Solar System, Theories in the Making).

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	The background information that students need for the activities come from well-respected sources like the Genesis website, NASA, and experts in the field. The culminating activity that involves having students design a new space-agency mission and completing an RFP for funding gives them a realistic experience in how scientists research, design, and seek funding for projects.
	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 present their representation of a creation story to others, ask and answer questions, summarize information learned in writing, present it to others in a jigsaw activity that includes questions and feedback from others, and work cooperatively in teams to decide on best questions for their mission.
	None.

	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 allowed to select the origin story they choose to read and present to their classmates. This approach enables students to freely select a story that represents their cultural heritage. Furthermore, students have the opportunity to listen to audio versions of stories from a number of cultures.

Just like there are side-bars that address accelerated learning (e.g., From Another Angle and Extend the Angle), side-bars that provide teachers with ideas for differentiation for struggling readers could be added (e.g., vocabulary to pre-teach, ways to scaffold learning of the more difficult concepts like scientific theory, grouping practices that take reading levels into account).

Most activities include side-bars that address accelerated learning (e.g., From Another Angle and Extend the Angle).
	Just like there are side-bars that address accelerated learning (e.g., From Another Angle and Extend the Angle), side-bars that provide teachers with ideas for differentiation for special populations could be added to this lesson. 




Summary of Observations and Suggestions for Improvement:

For the most part, these lessons/activities meet the rubric requirements for Instructional Supports. Indeed, these lessons/activities provide connections to and practice in developing Common Core State Standards for English Language Arts (ELA) and Literacy. However, teachers may need additional guidance in how to assist special populations/struggling readers learn the content and improve the ELA skills they need in order to access the content.



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.
	The culminating activity (i.e., responding to an RFP for a new space-agency mission to inform current knowledge of the solar system origin) includes a scoring rubric.

	Formative assessments could be added to other activities in the module. For instance, there would be products that result from these activities (e.g., presentations, student generated questions, one-page summaries, charts, matrices). To improve this area, scoring guides, rubrics, or recommendations for teachers about additional resources or strategies could be provided.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	There are products that result from these activities (e.g., presentations, student generated questions, one-page summaries, charts, matrices).

	Adding scoring guides, rubrics, ideas for teachers about what to look for, and/or annotated examples of high-quality student responses to the assignments would help teachers make a direct connection between the work students produce for an activity and using that product as a measure of student understanding/performance.

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Does not meet criteria.
	Adding scoring guides, rubrics, ideas for teachers about what to look for, and/or annotated examples of high-quality student responses to the assignments would help teachers make a direct connection between the work students produce for an activity and using that product as a measure of student understanding/performance.

	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.
	The culminating activity (i.e., responding to an RFP for a new space-agency mission to inform current knowledge of the solar system origin) includes a scoring rubric that teachers can use to assess the level of student performance. However there is no guidance for teachers on how to use that rubric to plan future instruction, regroup students for additional instruction, reteach, provide enrichment, or offer useful and timely feedback.
	Guidance for teachers on how to use the culminating activity rubric to plan future instruction, regroup students for additional instruction, reteach, or enrichment, or for providing useful and timely feedback would be helpful.

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	The only specific assessment is at the end. A note to the teacher asks him/her to take developmental level (i.e., referring to younger students vs. older) students into account. It must be submitted as a written document and should be presented in another format. Since it is done as a group project, if individual abilities were taken into account when team member assignments are given, it could be designed to make the assessment accessible and unbiased for all students.
	If individual abilities were taken into account when team member assignments are given, it could be designed to make the assessment accessible and unbiased for all students. However, teacher recommendations or suggestions should to be added to ensure that the lesson is free from unintended barriers.



Summary of Observations and Suggestions for Improvement:


Since the only identified assessment (i.e., rubric) is the culminating assignment, teacher suggestions for how to guide instruction based on the results of the rubric should be added. In addition, there are several products that could be used as formative assessments if teacher guidance for using them as such were added.

Overall Summary Comments:

This module is aligned with several science practices for Middle and High School students and NGSS for Earth and Space Science and aligns to one cross-cutting concept. With the suggested improvements to some of the Instructional Supports and Monitoring Student Progress items on the rubric, this could become a high-quality and aligned module.

