EQuIP Rubric for Lessons & Units: Science
Response Form

Grade Level of Lesson: Pre-K – 2; 3-5
Lesson/Unit Title: 47. Exploring Ice – Unit 1

I. Alignment to the NGSS (Practices: #1, 2, 3, 4, 5, 6, 8; DCI: K-PS3-1; K-PS3-2; K-ESS3-2; 12-PS4-2; 1-PS4-3; 2-PS1-1; 2-PS1-4; 2-LS2-2; 2-ESS1-1; 2-ESS2-2; 4-PS3-1; 4-PS4-2; 4-ESS1-1; 5-ESS1-2; 3-ETS1-2; 5-ETS1-2; Crosscutting Concepts: #1, 2, 3, 4, 5, 6, 7)

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.
	1. Students are encouraged to ask questions about ice phenomena (and science in general) at the start of and throughout each of the lessons.
2. Students use models of planet with atmosphere and Sun (dark paper surrounded by slightly larger colored film and light bulb) to explore how scientists can look at planets' atmospheres; students act out molecules of water freezing and melting; model of glacier layers with crumpled paper sheets; model of snow generation and precipitation; model of layers of ice and determining when an event happened (relatively); model of why ice exists at poles but not equator (clay, ice, lamp).
3. Students carry out investigation to determine the hardness of ice; (relative) viscosity and elasticity of different materials compared to ice; growth of microbes on food (frozen, refrigerated, room temp) to determine if microbes can survive freezing temperatures.
4.  Interpreting growth of microbes on food samples, interpreting pictures of planets.
5.  Comparing ice melt at equator and poles on clay model of planet/moon.
6.  Making observations of demonstrations, activities in inquiry zones, coming up with science explanations for science phenomena.
8.	 Getting information from stories, evaluating the facts and "made up for the story" parts of the stories, writing in science journals, participating in class discussions


Sunlight can melt ice at equators of planets/moons.
Asking questions at the start of and throughout lessons.
Light is used by scientists to see what makes up the atmosphere and ice of other planets.
Some materials reflect light; others absorb light. (looking at ice with flashlights)

Water can be solid (ice) or liquid (water) forms. Ice floats on water. Ice has a specific structure (hexagonal crystals). 
Water is made up of 2 hydrogens and 1 oxygen. 
Draw to communicate ideas about science phenomena.
Solar system formed over a long period of time; comets have long periods (some over 200 years). Comets brought water to Earth.

Map the flow of glaciers over time.
Molecules move faster when they are heated; they move less (FREEZE) when cold.
Ice cores can be read to know what happened in the past; they can be correlated with each other by matching up worldwide events (volcanic eruption, meteor strike, nuclear testing).
Solar system bodies move predictably.
Participate in MIMEs, class discussions, explore zones, write in science journal and share ideas with classmates.

1. Ice forms patterns--snowflake patterns, patterns of layers in glaciers.
2. Ice melts when heated; water freezes when cooled.
3. Describe difference in size of glaciers over time.
4. MIME modeling of solar system formation.
5. Water is made of two hydrogens and one oxygen; it can freeze and thaw and maintain the same composition.
6. Structure of water ice crystal explains why snowflakes are hexagonal; can explain why ice floats (less dense packaging than liquid water).
7. Ice cover can be stable in the short term, changing in the long term.
	None.























None.






















None.





A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Lessons fit together coherently, build on each other, and help students develop proficiency on a targeted set of performance expectations.
	Lessons fit together coherently and build on each other. Mostly, the lessons can be used in any order, following the whims of student questions (as indicated in the introductory activity), getting the students to drive the inquiry activities. 
	They would also work as a series in the order indicated, though there are no segues to show how they do build on each other. It's helpful for the space lessons (8, 9, 10, 11, and 12) to have the basics of ice structure to appreciate how life can exist with ice.

	Develops connections between different science disciplines by the use of crosscutting concepts and develops connections between different science disciplines by using disciplinary core ideas where appropriate.
	There are links to biology from lesson 8 (astrobiology) and chemistry/physics links with structure of water molecule (lesson 2, 3).
	None (difficult to determine different levels of science at the early elementary level--it really should be integrated at this level, and this series is nicely integrated).

	Provides grade-appropriate connection(s) to the Common Core State Standards in Mathematics and/or English Language Arts & Literacy in History/Social Studies, Science and Technical Subjects.
	Students participate in shared experiments; draw on information from pictures; describe science phenomena from literature links (stories and MIMEs); and ask and answer questions about phenomena.
	None.




Summary of Observations and Suggestions for Improvement:

Well-aligned to many standards from K to 5 with more on the lower end, mostly because of the level of detail. (Too much detail is not appropriate for K, but is more appropriate for 5.)




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.
	MIMEs, pictures of ice on other planets, making snow, modeling liquid water turning into ice and back, exploring structure of ice and actual ice.

MIMEs, writing in science journals, exploring in explore zones, class demonstrations.

There are no specific engineering performance expectations.

	None.


None.


[bookmark: _GoBack]
None.

	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Each lesson starts with a story and then asks students to respond with stories (vivencias) and questions about the phenomenon.
	None.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Representations are scientifically accurate. The grade-appropriateness is hard to tell since it covers preK to grade 5. Some of the vocabulary is probably too advanced for grade 5, but the idea of the unit is to expose young students to actual science and to get them to ask questions and make up their own words to describe phenomena that science already has words for. This should be reinforced more so that the teacher doesn't feel scared off from using the materials because s/he feels that the language is too advanced for his/her students. With support, students act out science phenomena and literature about science phenomena.
	More support for teachers in using some of the more complex vocabulary with their young students--this must have been done in the PD sessions at which the first batches of teachers got the CD-ROMs with these activities.


	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.
	MIMEs, science journals, class discussions and presentations (e.g. of vivencias)
	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 provide stories of their experiences with ice, snow, and space in vivencias that connect the lesson content to something that they have experienced in their private lives. Literature connections connect the science to cultures of many different groups as well.

There are slightly different instructions for preK-2 and 3-5, but they are largely similar. There are some suggestions for how to work the materials with younger students, but it is not specific to groups of upper- or lower-range students. I think that at these grade levels, there is little differentiation of instruction. There is no reading for the students to do; all vocabulary comes from the teacher, who facilitates discussions around the vocabulary and phenomena.

	None.




None.



A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Provides guidance for teachers throughout the unit for how lessons build on each other to support students developing deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts over the course of the unit.
	As previously noted, these lessons don't necessarily need to go in any specific order, though I think the space ones are better after having covered some basics about ice. However, they could be done with the space lessons first, then using students' inquiry to explore the properties of ice. The lessons do include core concepts for each lesson as well as more detailed background to help support teachers' implementations of the lessons.
	None.




Summary of Observations and Suggestions for Improvement:

These lessons and unit are not differentiated by student level. There is little-to-no reading for students as the teacher reads the introductory stories and leads class discussions about questions about ice and ice in space. Background material can be expanded so that teachers with little background or comfort with science will be more likely to do these inquiry science activities with students and support students in asking questions about the world (acting like little scientists).




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.
	These lessons and unit are not differentiated by student level. There is little-to-no reading for students as the teacher reads the introductory stories and leads class discussions about questions about ice and ice in space. Background material can be expanded so that teachers with little background or comfort with science will be more likely to do these inquiry science activities with students and support students in asking questions about the world (acting like little scientists).
	None.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students do the following: presentations of stories; drawings; science journals; ask questions; make observations; and MIMEs.
	None.

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Students do the following: presentations of stories; drawings; science journals; ask questions; make observations; and MIMEs.

	None.

	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.
	Assessment criteria at the end of each lesson.

	None.

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Some representations are not accessible, particularly the physical motions in some of the MIMEs which would be unable to be done by mobility-impaired children. Some of the vocabulary will be unfamiliar to students (some to all students, some to just some students, depending on the students' background--I did an informal survey of my young nieces and nephews to see if they were familiar with some of the vocabulary--some were, some weren't, with the oldest ones (out of the grade range of this activity) more likely to know more of the vocabulary than those within the target range).
	Increase vocabulary support for teachers to give them additional ways to explain meanings of terms (e.g. spectrometer) to students who don't know what that means or can't take a guess of the meaning from context; this would also support the teachers since many teachers may not be familiar with some of the science vocabulary.







A unit or longer lesson:
	Criteria
	Specific Evidence From Materials Under Review
	Suggestions for Improvement

	Includes pre-, formative, summative, and self-assessment measures that assess three-dimensional learning.
	There are some pre-assessments for the teacher to figure out what the students know at the start of each lesson. The informal assessment continues throughout the class discussions and explore zones--formative assessment. The summative assessment at the end of each lesson is also informal--class discussion--though for older students, the discussion questions could be part of the science journal that teachers can then assess in a more formal manner. There is no real self-assessment, other than checking ideas with the teacher and other students in discussions.
	None.

	Provides multiple opportunities for students to demonstrate performance of practices connected with their understanding of disciplinary core ideas and crosscutting concepts and receive feedback.
	Students can get feedback during class discussions and sharing of ideas. The discussions are free-ranging and can include DCIs and definitely include crosscutting concepts.
	None.




Summary of Observations and Suggestions for Improvement:

The main way to monitor student progress is to keep track of the students' sharing during discussions and MIMEs. The science journals can also be monitored, though that's probably more appropriate for grades 2-5 than preK to 1 (as they're less likely to be able to write enough to be useful for assessment purposes).

Overall Summary Comments:

This is a wonderful series of exploratory lessons for young children. Its target audience is a big range, and I worry that some of the language is far above the preK to grade 5 level, but it appears that the background information within these lessons is meant for the teachers and not for the students. Even with that in mind, some of the vocabulary in the MIMEs, in particular, is above grade level. There should be more vocabulary and background support for elementary teachers, many of whom will not have a background in science and may feel uncomfortable using the science in their classrooms. This can be done with a glossary and links to more readable summaries of the science (some of the links go to sites that are pretty science dense and could be intimidating to teachers without science backgrounds).

