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Grade Level of Lesson: K-5
Lesson/Unit Title: 148. The Water Cycle: Now You See it Now You Don’t

I. Alignment to the NGSS: (Practices: #2, 3, 4, 7; DCI: K-ESS3-1.A; 2-ESS2.C; 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.
	For developing and using models, students either observe a model of the water cycle as a demonstration, or work as a group to create a model of the water cycle. 

For planning and carrying out investigations, the teacher is instructed that it is important not to overly explain what is "supposed" to happen, but rather let the students discover the model cycle for themselves. Students engage in the KWL strategy listing what they know, what they want to know, and what they learned before and after the activity. 

Students answer questions on a data sheet as prompted by their observations of the water cycle model. 

Students use their observations to explain the water cycle. They then use their understanding of the water cycle to explain a related phenomenon (e.g., with sand in a re-sealable plastic bag with water under a bright light).

Students learn that water can exist in multiple forms (i.e., liquid, solid, etc.) by observing each form in model of the water cycle. Students observe the relationship between temperature and condensation and temperature and evaporation. They learn that water vapor in the air gets cold and changes back into liquid water. Students learn that when water is heated it changes into a gas. 

The teacher background knowledge does not target these standards through the lesson, but includes information such as the large surface area of the oceans (over 70 percent of the Earth's surface is covered by the oceans) provides the opportunity for large-scale evaporation to occur. Only about 10 percent of the water evaporated from the oceans is transported over land and falls as precipitation.
Students observe the pattern of the water cycle by observing a system model.
	There is no data sheet provided (i.e., where students are asked to answer questions using their observations for analyzing/interpreting data). 

Many of the activities after the model are involved are included as optional assessments. While they probably are helpful formative assessments, they are not framed as critical parts of the lesson. Consider including them as essential parts of the lesson to ensure that the students can expand their understanding of the phenomena to real-world experiences of the water cycle, and can understand a concept map. This could strengthen their engagement in the practices.

Part of ESS2.C includes that water is found in the ocean, rivers, lakes, and ponds. There seems to be good rationale for including that information in this lesson. For example, a teacher might elicit answers to the question "where is water?" 

The background knowledge for the teacher includes even more information that align to standards such as 5-ESS2 Earth's systems (ESS2.A Earth Materials and Systems & ESS2.C The roles of water in Earth's surface processes). However, it is not clear how all the information provided to the teacher is manifested in the activity or follow-up questions. Depending on the grade level of target, it may be appropriate to find ways to get students to understand that background knowledge. For example, ask them to read a grade-appropriate version of the teacher background knowledge passage.

Students (particularly elementary students) may not understand how their model represents the real-world water cycle, or what limitations of understanding are (e.g., does not include similar geological/geographical features as Earth). In the assessment activities, they can provide examples of condensation and evaporation in the real world, and answers are provided.




Summary of Observations and Suggestions for Improvement:

The lesson is aligned to three-dimensional learning. There are opportunities for improvement, such as emphasizing the role of models in their scientific evaluation of the water cycle.



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 list what they know, would like to know, and (after) what they learned. They then observe the model and engage in assessment activities (primarily discussion and concept map/water cycle diagrams).

Students list what they know, would like to know, and (after) what they learned. They then observe the model and engage in assessment activities (primarily discussion and concept map/water cycle diagrams).

	There are multiple ways to engage in developing the model, analyzing it, and constructing arguments from their observation.

These are multiple experiences of thinking about the water cycle. It does not tap how water supports life, even though that is listed as a core target of the lesson. Consider other ways to extend the activity.

Students could research the water cycle, and create their own using provided materials, instead of following the exact model provided by the teacher. This, of course, would depend on the level of student.



	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Student prior knowledge is expected to be: 
Basic familiarity with the water cycle as a diagram and introduction to the terms used to describe the 
various stages water goes through in a cycle. 

•	 Some events in nature have a repeating pattern - such as daily weather patterns or changes in 
temperature and the appearance of rain and snow at different times of the year. 
•	 Water can be a liquid, solid, or gas and can go back and forth from one form to the other. 
•	 Water left in an open container disappears, but water in a closed container does not disappear

Teachers are made aware of common preconceptions such as when water evaporates, it immediately goes up to the clouds or into the Sun.
	It is unclear how the lesson builds on the prior knowledge students have. It gives them a concrete model to study, but if students are coming in with this prior knowledge, as listed in the lesson, it is not clear what the value-added. If the students don't have the listed prior knowledge, it would be useful to incorporate a quick review into the lesson. 

Teachers are also made aware of common preconceptions but they are not given advice on how to correct them.


	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	A scientifically accurate concept map is provided. Teacher background knowledge comes from the U.S. Geological Survey.
	These sources are reliable. However, the concept map is provided as a potential assessment tool with no instruction of how to use it in this way, and it seems more advanced than elementary students would use.

	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.
	Does not meet criteria.
	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.
	Does not meet criteria.
	None.




Summary of Observations and Suggestions for Improvement:

Some instructional supports are in place but this area could be made stronger by more closely aligning the core questions/objectives with the activity and assessments.



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 use the model to engage in understanding and explaining the water cycle.

	There was no data sheet provided as one of the assessment ideas suggests. Limitations and strengths of models to observe patterns, such as the water cycle could be discussed by the class to strengthen the lesson.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students share examples, list what they learned about the water cycle, and draw a diagram of the water cycle. The diagram can be done in pairs or individually to get a more accurate evaluation of student understanding.
	This portion of the assessment appears appropriate. Consider modifying to match any modifications to lesson content.


	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Assessment activities make up the bulk of this lesson. They include: 

1. Using a data sheet to answer questions as prompted by
      observations (not included)
2. Understanding of the water cycle to explain a related 
      phenomenon. 
3. Ask students to share examples of where they have seen 
      water condensing and evaporating. 
4. Review the water cycle with students and K-W-L discussion. 
      Fill in the “L” aspect of the initial discussion. 
5. Have the students draw the water cycle in a diagram or ask 
     them to construct a concept map of the water cycle and 
      have students explain the various parts.
	Students and teachers can evaluate students' progress through these goals.


	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.
	Language (see above) appears unbiased, and vocabulary words are provided (e.g., condensation, evaporation, precipitation, sublimation)
	Consider modifications for learners who need extra support.




Summary of Observations and Suggestions for Improvement:

Assessment appears to be a strength of this lesson, though rubrics and criteria are missing from the lesson plan.

Overall Summary Comments:

One of the essential questions is "How does life depend on water" but it is unclear how the activity supports or targets that question. This concept would be an appropriate target to meet DCIs. Overall, the lesson is aligned with three-dimensional learning. It could be strengthened, particularly in instructional support, in ways suggested above.

