EQuIP Rubric for Lessons & Units: Science
Response Form

Grade Level of Lesson: MS - HS
Lesson/Unit Title: 217. Mars Student Imaging Project

I. Alignment to the NGSS: (Practices: #1, 3, 4, 5; DCI: MS-ESS1.C; MS-ESS2.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.
	Students are able to develop their own research topic in small groups. They also come together as a whole class and debate about a class research project, and attempt to identify weaknesses in others' research ideas that could be flawed. Students are studying images and determining the relative age based upon scientific thinking of events. Students will calculate the actual size of the features on Mars.

Students also learn to determine the relative age of the surface features of Mars. Once students understand that the oldest feature lies underneath another, then they can apply this knowledge to other areas of Mars. This lesson also provides Cause and Effect because students have the opportunity to develop a theory on how the surface features have affected Mars.
	A rubric or protocol for critiquing others ideas should be established. Each teacher should develop a fair and equitable system that allows the class to run smoothly.

Determining the relative age (i.e., older or younger) is interesting, but why is it important?  What major changes in Mars have come about because of these changes?  It would be nice to know why determining the relative age is important.







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.
	Each lesson ties closely together. All lessons are about the surface of Mars and using images to determine data and to develop an inquiry based model, as well as possible research topics.
	There does not seem to be an opportunity for feedback on the evaluate section; nor was there a rubric.


	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.
	This lesson allows students to ask questions or defining problems. Specifically, students are asking questions based upon the patterns that they see and observe.  The relative age of the feature on Mars will start to show age patterns and even in the same area in which features do not overlap you can tell the age.
	There is a need for more checks for student understanding rather than waiting until the end.  Also, can students give and receiving feedback from others involving their thinking in the initial stages?  This would help to ensure that their research topics were on target and viable.

	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.
	This lesson explains how the sequence of geologic features was determined which applies to language arts standards: to use claim, evidence, and reasoning in observations; to generate background research from credible sources; and, to collaborate as a team over potential topics using claim.
	Students should be allowed to use calculators for the math and scale. It is assumed that since the students are in High School they understand how to use scale.  Is this skill assessed frequently?




Summary of Observations and Suggestions for Improvement:

This is a great unit to use when exploring Mars. This has a very thorough and thought out pacing guide and suggestions to use at the Middle School and High School level. This lesson engages students by having them look at an image and the teacher questions them on what they see. The teacher does this several times and asks the students how their thinking about the image has changed. Next, students explore by looking at images from Mars and trying to determine their relative age; which one is older and younger. There is a PowerPoint that goes with this and there are several opportunities for students to use scale and measurement to determine the vastness of the images. It may be helpful to use calculators for these algorithms, especially for those who still struggle with decimals. There are several handouts for student practice. For Part 3, students explain their answers to their groups. There is no protocol for this, or a chance for students to change their thinking. For part 4 students elaborate by being split up and review the similarities and differences between Earth and Mars. Then they get into research groups and conduct research on a topic of interest.  There are two links provided that serve as a great springboard for enterprising students or for those students who just say, “I don’t know”.

Once their topics are assigned and students are experts on them, they will make scientific observations. A scientist who understands how craters are formed will notice crater(s) with a different pattern, shape or possibly different features that are interesting or unique to the crater. Students then come together and select a final topic to research. There should be some debate about this to identify weaknesses is others arguments for topics of study. Much the same way scientists do when studying a topic. In step 5, students complete the evaluation sheets. There is not a format or protocol for research, so this is either an established routine or is done at a level in which students are independent. This lesson will challenge all levels of students and maintain their interest.



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 are able to argue specific research topics and identify weaknesses in others arguments. This is similar to when multiple scientists have a belief or theory and they use evidence to support their ideas.

Students are asking questions and defining problems in their individual research projects about the history of the Solar System.

Using math and computational thinking is applied to the surface features of Mars.

	There is not a protocol for arguing, so this should be established.

Is scale an assumed skill?  Are you evaluating students’ ability to determine scale?


	Develops deeper understanding of the practices, disciplinary core ideas, and crosscutting concepts by identifying and building on students’ prior knowledge.
	At the start of each lesson, students have the opportunity to discuss their knowledge from the previous day. Even on day one, students identify what they know about Earth and Mars, and what they are curious about.

	There could be a rubric used to evaluate students thinking about how it has changed from the course of the lessons.  

What happens when students are absent? Most of the learning comes through interacting with others.

	Uses scientifically accurate and grade-appropriate scientific information, phenomena, and representations to support students’ three-dimensional learning.
	Cognitive - Students are constantly thinking about the new information they are learning and applying it to images, research questions, and groups.

Social - Students are working within small groups or partners.

Emotional - Students have the opportunity to research a topic of their interest.
	What happens with students who refuse to work with others? Are they allowed to work individually?

A rubric for student participation and fairness of project sharing would be helpful.


	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 are able to question others when it comes to the research project. It calls for students to try and identify weaknesses in a research topic.

	Establish a protocol or even a rubric for how students should respond so that they can disagree with another students, but maintain a level of trust and respect so that one student doesn't come off as overly assertive, or bossy.

	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 wo.  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 bulk of the lessons are involved with Mars.

The major vocabulary words are listed. PowerPoints are included with labeling and an inquiry based model for presenting the PowerPoint.

Students who struggle with math will have difficulty with the scale; specific mini-lessons may be needed.

Students who struggle to read expository text need additional support, graphic organizers, text read aloud, etc.

Students are able to calculate heights and depths of features, introduction to the Mars imaging program, analyzing other THEMIS images, as well as other Mars related topics.

	If desired, students could decide to branch off and learn about the factors that have influenced their neighborhood; either physical or economical.

When it comes to the reading of the background, students could have an outline, or note catcher to complete to deepen understanding.

It could be a simple t-chart with facts on one side, and my new thinking on the other side.

Students who struggle with math will have difficulty with the scale.

Students who struggle to read expository text need additional support.





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.
	Students use asking questions in one lesson, planning and carrying out investigations in another; and engage in argument in another lesson. All lessons are related to Mars and exploring the planet, but different practices are used.
	How can this be applied to an elementary classroom?  These images are wonderful and the inquiry based approach is highly engaging.




Summary of Observations and Suggestions for Improvement:

There will be some students who are going to point out negatives in everyone else's ideas, but not present their own.  Think about what could be done to combat this. Also, with the research projects, students are only given the opportunity to share via paper and pencil.  Think about other methods of sharing information.




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 cognitive is straightforward with the math calculations and determining the relative age of surface features; however assessments may not be fully aligned with three-dimensional learning. 

	When students are working in groups, they should be able to give feedback in relation to the ease of working with their partner. Are these partners chosen, or is there a protocol?

	Elicits direct, observable evidence of students’ performance of practices connected with their understanding of core ideas and crosscutting concepts.
	Students engage in arguments over research projects, as well as defending their relative age of surface features of Mars.

	Provide checks for understanding of relative age before moving on to the next lesson.  Is each student’s ability to determine scale measured?

	Formative assessments of three-dimensional learning are embedded throughout the instruction.
	Students have a data log to complete and complete a research topic of choice.
	Ask how often is this log checked?  What is a rubric to indicate a level of 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.
	Learning Outcomes Assessment:
Partnership for 21st Century Skills
Mars Image Analysis Rubric (3 of 3)

	There is no need to recreate the wheel, so use these.  If students score below an acceptable level (i.e., determined by student and teacher) is there an opportunity for improvement?

	Assessing student proficiency using methods, vocabulary, representations, and examples that are accessible and unbiased for all students.
	Vocabulary terms are listed at the start of the unit and can be given to students.

	Students may need some direct instruction on making sense of the vocabulary terms, but an inquiry based model that allow students to make their own determination of the term works best.  Utilize the PowerPoint to help with this.






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.
	At the start of each lesson students have the opportunity to compare what they know about Mars and Earth.
	Have a protocol similar to " I used to think ____, but after engaging in _____,  I now think ______.

	Provides multiple opportunities for students to demonstrate performance of practices connected with their understanding of disciplinary core ideas and crosscutting concepts and receive feedback.
	Feedback does not seem to be given, or isn’t explicitly stated when to give it.
	Build in checkpoints.





Summary of Observations and Suggestions for Improvement:

The rubrics that are included are very intensive and could be daunting for both teacher and student.  It may be helpful to simplify the rubric. 

Overall Summary Comments:

This is a great lesson and you can tell there have been hours and hours of hard work poured into this lesson - from collecting images, creating rubrics, to finding image for students to observe.
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