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Grade Level of Lesson: 4th 
Lesson/Unit Title: 188. Detecting Extra Solar Planets

I. Alignment to the NGSS: (Practices: #1, 2, 3, 6; DCI: 5-ESS1-1.A; 5-ESS1-2.B; Crosscutting Concepts: #1, 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.
	Students are demonstrating the practices of asking questions, developing and using models, planning and carrying out investigations, and constructing explanations throughout the two lessons. Students learn about a transit and discuss the concept before constructing a model that demonstrates a transit. They then use this information to expand to vertical transits.

The lesson aligns to 5th grade ESS standards although it was designed for 4th graders. ESS1.A and ESS1.B refer to stars and brightness along with orbits of Earth and the other planets and satellites. While transits are not specifically mentioned, this is an important concept for students to gain insight into how scientists can “find” unknown planets and stars.

The lesson aligns with two of the crosscutting concepts: patterns and systems and system models. In the lesson, students are observing the patterns of orbits and creating a system model to capture the pattern of a transit.
	Show a video on transits, but do not define the verb; instead have students develop their own explanation for what has happened and then introduce the vocabulary term. Instead of giving the students the materials have them brainstorm everyday materials to use to recreate a transit.

Do not give students these materials; instead allow them to develop the materials needed. The reading should not be done independently; rather this should be done in small, homogenously grouped students and paired with a reading skill (e.g., synthesizing, reading for the gist, etc.).



Summary of Observations and Suggestions for Improvement:
The use of recognizing transits as possible evidence of another planet is an interesting area of study, and should be explored further. This lesson effectively provides information on transits to students and allows them to discover on their own how difficult it can be to recognize a transit. Improvements to the lessons include adding more experiential learning methods and shared rather than independent reading.



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 use models to explain items that happen on a larger scale.

Students are asked to look for patterns that can be associated with size, speed, and direction of an orbit.

Students analyze patterns.

	Do not give students their models; instead have students develop their own. Afterwards, groups should then recreate this lab but using pieces from other groups to compare their original model to their new one.

The models students use should have a mathematical basis, not just an object that is round.

Students should note patterns in their model as well as in other student models.


	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	The lesson provides a great deal of background material and ideas for the teacher to use to activate prior knowledge.
	None. 

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	While this is scientifically accurate and grade-appropriate, it could use some updating. Many advances have happened in this area since 2007. 
	Research how scientists have recently discovered a number of exoplanets and the methods they used to find these planets. 

	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.
	The lesson relies on a lot of whole group discussion. 
	Add small group discussions to the lesson and have more time for groups to share their thinking instead of just presenting the information.

	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.
	The lesson provides vocabulary word lists, some photographic support, and some ideas for supporting background knowledge. 
	The lesson could be improved with more thought to supporting struggling students and advanced students. With more small group work instead of whole class discussions, struggling students could be supported by their peers. 




Summary of Observations and Suggestions for Improvement:

While the lesson materials provide a lot of guidance and structure for the teacher, it could be improved through the increased use of small group work and less reliance on whole group discussion.




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.
	Does not meet criteria. 

	The lesson needs to involve practice, content, and connection. Not all three are represented in the lesson. Specifically, practice and content are included, but the connection piece about why transits are so important and what it would mean if we found life on another planet outside of our solar system needs to be emphasized.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	students analyze patterns in terms of size, speed, and shape for a transit

	Look at specific transits that are occurring and note the size and relation of the planet to the star; then create a scale that will model this same proportion.

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Does not meet criteria.
	Develop a exit checklist or slip for why transits are important and what information they hold.

	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. 
	How will the teacher know whether the students were successful? These need to be created to show a superficial, logical, and intuitive knowledge of transits.

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Key vocabulary is presented with each lesson.

	Have students identify the three most important vocabulary words for the lesson and stake their claim as to why these are most important.



Summary of Observations and Suggestions for Improvement:
The students should have multiple opportunities to practice with their models to note any variations in transits.


Overall Summary Comments:

This lesson has a lot of positives as it hits on several practices and crosscutting concepts, along with a moderately strong alignment to ESS1. The lesson could be improved through increased use of experiential learning methods and less reliance on whole class discussions.
