EQuIP Rubric for Lessons & Units: Science
Response Form

Grade Level of Lesson: 3-8
Lesson/Unit Title: 64. Ice in the Solar System

I. Alignment to the NGSS (Practices: #2, 3, 8; DCIs: MS-PS3-3; MS-PS3-4; MS-PS4-2, MS-ESS2-6; Crosscutting Concepts: #1, 2, 4, 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.
	This lesson aligns with the following practices: 
2.	Clay model of Moon with lamp as Sun; 
3.	Investigate where ice might be on Moon (based on clay model), investigate different types of ice (water ice, alcohol ice, CO2 ice); and 
8.	Get information from posters, write responses in journal.

Although the lessons are listed for 3-8, they only address DCIs for middle school. These include MS-PS3-3, MS-PS3-4, MS-PS4-2, and MS-ESS2-6 based upon students learning that light comes from Sun; ice exists at poles where Sun's light does not melt it (low angle of incidence); red light is reflected by red object; blue light is absorbed (flashlight filters shining light on colored ice).
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The lesson aligns with the crosscutting concepts: 
1.	 Patterns of temperature and planet location tell you where you might find ice; 
2.	Ice is not found at equator because of solar radiation intensity; 
4,	 Model of the Moon (clay) and ice deposits from comets (ice cubes); 
7.	Seasonal changes of ice on Greenland and the Arctic Ocean.
	None.






Many objects in the solar system are moons of planets now being called planets (see Enceladus in http://www.lpi.usra.edu
/education/explore/ice/activities/ice_solar_sys
/ice_seek/Planetary_Ice_Dataset.pdf) 
Putting these in a diagram that shows how they are arranged would help although it still will not meet the gravitational pull portion of the DCI, but that might be okay given that the target audience seems to be younger than grades 6-8. Also, differential sunlight intensity and tilt affect seasons is met by the clay model of the Moon, but is not meeting eclipses and most of tilt portion of DCI. The DCI that latitude and atmosphere affect climate (not getting at geography, ocean currents, flow portion of DCI) and increase temperature (not correlated with greenhouse gases portion of DCI) is not met. This is fairly easy to connect, especially in comparison with Venus' atmosphere and temperature. But be careful about the language as I've found in my research that older students (grades 8-12) often don't notice the larger differences between Venus and Earth and think that Earth will soon have temperatures like Venus because of human emissions!

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.
	Students explore types of ice, then how to look for ice (different tools), then where to look for ice (poles and deep craters), then some relevance to ice on Earth with Ice Quest.
	None.

	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 some relevant connections to Earth Science with studying the amount of ice on Earth and its changes over time.
	None.

	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 are charged with writing responses to questions, writing descriptions, and writing results from observations.
	None.




Summary of Observations and Suggestions for Improvement:

I have concerns with the reflections on ice portion of the activity as it seems to be saying that different types of ice are different colors, but if it is just an introductory way to get young (grades 3-5) students to understand that light can be used to tell what type of material an object is made out of, it might be okay. This is not a topic that I would expect this age group of students to understand, as it is frequently difficult for high school (grades 10-12) students to understand atomic absorption spectra. 

Other content related problems I noticed: In the "What is ice?" portion of the activity, there is this text: "Can they name some of the properties unique to the different ices? The answers may include that the ammonia ice had a strong odor, the alcohol ice was slushy and colder than the water ice, the dry ice looked like it was smoking instead of melting, etc. Now they know that liquids such as water and ammonia can freeze, but do they think a gas could possibly freeze? Accept all answers." However, there is no ammonia ice being used!

There is a safety concern that is not at all mentioned in the "how we look for ice" activity: UV lights. There is no directive for the teacher/facilitator to instruct students NOT to look directly at the UV light. Looking at a UV bulb can burn the eye! This is nontrivial and needs to be cautioned about. Even better, instruct an adult to handle the UV lamp as a class-wide demonstration, or mount the bulb in such a way that the children are prevented from being able to shine it in their own, or others', eyes.


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 conduct hands-on observations of different types of ice, temperatures, how ice colors reflect (or absorb) different colors of light model of Moon to show why ice can be found at poles but not equator. They are also writing and participating in class discussions.

Same as above.

N/A
	None.




None.


None.

	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	Does not meet criteria.
	None.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	The problem with using ice of different colors as part of the "how we look for ice" activity implies that different types of ice have different colors (this is not explicitly stated, but as students have just finished looking at three different types of ice, it is certainly ripe for generating this misconception).
	Either remove this activity from the sequence, or make very explicit to the students (and teacher/facilitator) that this is a demonstration to show how scientists can use light to figure out the makeup of a substance on another planet/moon OR
have this activity as a standalone activity, just to demonstrate the color absorption/reflection effect (no relation at all to ice on other planets/moons).

	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.
	There is a class discussion of observations of ice and its locations on different solar system bodies.

	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.
	This is not really applicable to the subject matter.

No differentiation instruction ideas are provided.




No differentiation instruction ideas are provided.
No extension ideas are provided.
	None.

Provide suggestions for differentiation such as:
color-blind students and the colored ice
poster material in "Ice Quest" activity (reading support).

Provide teacher tips.

Provide possible extensions of this material--use non-met portions of DCIs as a guide, especially if this is aimed at the younger end of the spectrum.




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.
	Introductory text for each activity explains how it builds on the prior activities.

	None.




Summary of Observations and Suggestions for Improvement:

Provide tips to help teachers meet needs of all students.



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.
	This lesson provides students with the opportunity to make observations, watch demonstrations, conduct hands-on work, participate in discussions, and participate in group work.
	None.

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Student answers to questions on worksheets.

	Enhance worksheets with more in-depth questions, maybe prepare students for the bigger class discussion by giving them the same questions to answer on their own or in small groups.

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Worksheets are provided.
	Enhance worksheets with more discussion questions (and fewer missing-a-few-letters fill-in items)

	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.
	No rubrics are provided.
	Provide rubrics/answer keys/scoring guidelines.


	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Examples may not be accessible (e.g. color-blindness) for all.

	None.





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 assessments in the form of worksheets to go along with the observations/experiments students do, but there is no pre- assessment. I suppose the Ice Quest would serve as a sort of summative assessment, but it's not quite up to the job.
	Improve worksheet assessments; add a pre-assessment to determine what students know to start; and then a summative assessment to figure out how they've connected the dots of looking for ice in the solar system. The Ice Quest might be good as review, but it's not a summative assessment.

	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 are tasked with completing worksheets, but it is not clear how they get feedback on their answers. Does it come from class discussions? Do teachers look at student answers before the entire unit is completed so that students have a chance to learn from their mistakes?
	Explain how teachers are supposed to give timely feedback to students on their progress.





Summary of Observations and Suggestions for Improvement:

Students write answers on their worksheets, but how do they get feedback from the teacher about the "correct" answers/ideas?

Overall Summary Comments:

This is an interesting way to approach the search for ice in the solar system. It seems to get sidetracked by the color of ice activity, which really can be dropped without having a negative impact on the rest of the sequence (but update DCIs accordingly). It might be more appropriate to go from observing different types of ice (water, CO2, alcohol) to predicting what types are on each planet/moon based on their temperatures. The Ice Quest at the end can be more streamlined and certainly less of a contest to see who "wins". Putting students in the position of winning or losing due to luck (roll of the dice) is not a good strategy--it really should be about the correctness and detail of their answers. There is a need for guides to show the teacher what kind of detail is expected of students in response to these questions. This will vary by age level, and you should check with teachers of these age groups to see what is really appropriate for each group.

