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Designed for NGSS: Student Work Rubric
Analyze Evidence
Directions:
1. Review your assigned materials to describe the path of student thinking.
2. Represent your answers to the questions in the space provided.
3. Be prepared to share the path of student thinking visually on a public chart.

	Answer (in words, graphics, or both)

	Answer the following questions as you describe the path of student thinking in the materials. Consider what you would expect students to be thinking about through the learning experiences.
What are students figuring out/solving?
A. What is driving student learning (e.g., question, scenario, problem, phenomenon, etc.)?
B. What ideas and practices do students develop through these experiences?
C. How do students access, engage, and use prior knowledge to further their thinking?
D. How do students develop metacognitive abilities?





	SW1. Phenomena/Problems.
Student learning is driven by figuring out a solution to the Module Phenomenon: How do the environment and genetics affect animals and plants?

	Students work through a series of Driving Questions (DQs)  that require them to make sense of a subset of smaller phenomena/problems and then connect what they now know to the central problem.  The skills and knowledge gained over these investigations culminate in a class symposium where they address present research on endangered species, addressing the Module Phenomenon.  

· DQ1: How do animal behaviors and plant structures affect their survival and reproduction?
· DQ2: How do species reproduce?
· DQ3: How do environmental and genetic factors influence the growth of an organism?
· DQ4: How do we protect endangered species?

	
Interwoven with this science narrative is a storyline that requires students to take on the role of ecologists who devise a plan to safeguard an endangered species. They are introduced to the storyline through a movie-style Module Trailer.

The Module is complemented with Biomes, a magazine-style leveled reader (available in four levels and Spanish) that provides additional exposure to relevant phenomena/problems as well as an interview with an ecologist.  Packed with stunning images, cartoons, and jokes, it’s  designed to appeal to students with a diverse range of learning abilities.
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The Red List Module Trailer video

	
Evidence of Phenomena/Problems.
· Students investigate the phenomenon of animal behaviors that affect the success of reproduction by observing videos of different courtship rituals and analyzing data (DQ1L3–4 TE p. 24–39).
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DQ1L3–4 TE p. 24–39

	
	

	
	

	
	

	
	

	· Students read a text, dissect a flower, and watch a video to understand the phenomenon of sexual reproduction in plants (DQ2L1 TE pp. 96–103).
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DQ2L1 TE pp. 96–103

	· The class use their knowledge of genetics to answer part of the Module Phenomenon (DQ2L3 TE p. 119, DQ2L4 TE p. 128). 
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DQ2L3 TE p. 119

	· Students use videos and visuals to learn about the phenomenon of asexual reproduction, linking this to the Driving Question (DQ2L9 TE pp. 162–169).
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DQ2L9 TE pp. 162–169

	· Students consider the phenomenon of environmental factors affecting the growth of an organism, analyzing a study about Atlantic salmon (DQ3L1 TE pp. 193–194).
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DQ3L1 TE pp. 193–194

	· Students devise solutions to the problem of protecting endangered species, using their learning from the module (DQ4L3 TE p. 270). 
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DQ4L3 TE p. 270

	SW2. Three-Dimensional Conceptual Framework.
Students’ experiences consistently support them to use their prior knowledge to negotiate new understandings and abilities and apply their understandings in a variety of ways.

	
In DQ1, students are introduced to the concept of ecology, and activate their prior knowledge of the relationship between living things and their environment with a read-aloud. They obtain information from texts and videos about animal courtship rituals (SEP-8, LS1.B, CCC-1, CCC-2), analyzing and interpreting data (SEP-4) and using mathematics and computational thinking (SEP-5). They consider the question “How do animals help their offspring survive?” (LS1.B, CCC-2) and, over three lessons, develop an answer using claim, evidence, and reasoning through video observations, analysis of scientific data, and discussions (SEP-4, SEP-7, SEP-8). They make claims about plants’ characteristics that affect successful reproduction, and use texts and videos to investigate seed dispersal. At the end of DQ1, they write a scientific argument that answers the Driving Question (LS1.B, SEP-7, SEP-8).

In DQ2, students move onto the topic of reproduction itself, using a text, video, visual, and hands-on investigation to identify the parts of a flower (CCC-6) and a text and video to learn about sexual reproduction in animals. They question why offspring sometimes look different to their parents (SEP-1) and develop visual and physical genetic models to demonstrate how traits are passed from both plant and animal parents to offspring (LS3.A, SEP-2, CCC-2). After showing how variation results from sexual reproduction (LS3.B), students observe videos and create models of asexual reproduction. They complete graphic organizers to compare asexual and sexual reproduction (LS1.B, LS3.A, LS3.B, SEP-7, CCC-2) and research the reproductive strategies of their chosen endangered species (SEP-8, CCC-6).

In DQ3, students consider patterns (CCC-1), cause and effect (CCC-2), and scale, proportion, and quantity (CCC-3) as they analyze several scientific studies (SEP-4, SEP-5) to determine how environmental and genetic factors influence the growth of an organism (LS1.B). 

In DQ4, students consider the question: How do we protect endangered or threatened species? They observe videos about conservation efforts and evaluate conservation plans. They research their chosen endangered species and devise conservation plans to improve the growth and reproduction of members in the species, considering how genetics might be affected (SEP-1, SEP-6, SEP-7, SEP-8, CCC-2, LS1.B, ETS1.A). Students close the module with a ‘World Conservation Symposium,’ working with teammates to evaluate their individual plans and create a collaborative conservation plan (ETS1.B, SEP-6, SEP-8).

The SEPs and CCCs that the students are using in each learning activity are labeled at point of use in the student edition (Twig Book) in grade-appropriate language. (DQ1L1 TB p. 4)
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DQ1L1 TB p. 4

	Evidence
· Students write a claim about how animals attract mates and then identify evidence for their claim. They revise their claim in light of the evidence and explain their reasoning, considering how the evidence changed or strengthened their claim (DQ1L3 TB p. 10). 
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DQ1L3 TB p. 10

	· Students write a scientific explanation about growth rates of different strains of chicken, drawing on learning from Grade 5 Module 2 where they learned that animals gain matter from plants or other animals (DQ3L5 TE p. 220).
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DQ3L5 TE p. 220

	· Students peer-review a partner’s claim-evidence-reasoning organizer, giving positive comments, asking questions, and suggesting potential changes (DQ1L10 TB p. 46).
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DQ1L10 TB p. 46

	
	

	
	

	
	

	· Students dissect a flower and draw a model of the various flower parts (DQ2L1 TB p. 52).
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DQ2L1 TB p. 52

	· Students make a claim about a pattern in the wing color of butterflies, providing evidence (DQ2L5 TB p. 64).
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DQ2L5 TB p. 64

	SW3. Prior Knowledge.
Materials consistently leverage student prior knowledge and experiences to motivate their learning.

	Evidence

Across Program
The Red List builds on prior knowledge of relationships between living things and the environment (Grade K Module 1, Grade 5 Module 2), the structure and function of plant parts (Grade 1 Module 1, Grade 2 Module 4), and genetics (Grade 1 Module 1, Grade 1 Module 2, Grade 3 Module 2, Grade 3 Module 3).


	
Within Module
Students activate their prior knowledge of the relationship between living things and their environment through a Prior Knowledge Read-Aloud (DQ1L2 TE p. 20). They are prompted to think back to Grade 5 Module 2, in which they learned that animals gain matter from plants or other animals (DQ3L5 TE p. 220).

Throughout the module, students are consistently supported to revise their claims and relate their new understandings to answering the Driving Questions and solving the Module Phenomenon.

Throughout the module, students refer and add to their classroom Science Tools poster, which explicitly details their growing use of the SEPs, and motivates them by helping them visualize their progression.  
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Prior Knowledge Read-Aloud (DQ1L2 TE p. 20)
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DQ3L5 TE p. 220

	Evidence
· Students engage with a Prior Knowledge Read-Aloud about how living things adapt to their environments and are affected by environmental changes (DQL1 Survival PKRA p. 19, DQ1L2 TE p. 20).
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DQL1 Survival PKRA p. 19
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DQ1L2 TE p. 20

	
	

	· Students complete Pre-Explorations (diagnostic pre-assessments) to elicit awareness of their prior knowledge and misconceptions (DQ1L1 TB p. 4, DQ2L1 TB p. 54, and DQ3L1 TB p. 90). 
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DQ1L1 TB p. 4
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DQ3L1 TB p. 90

	
	

	
	

	· Students revisit “Analyze and interpret data” (SEP-4) on their Science Tools poster (DQ1L5 TE p. 47).
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DQ1L5 TE p. 47

	· Students revise their model of how genes and traits are passed from butterfly parents to offspring, or describe a way they could change their model (DQ2L8 TE p. 161).
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DQ2L8 TE p. 161

	SW4. Metacognitive Abilities.
The Ultimate Playground regularly provides students with explicit opportunities to consider how their learning experiences  have changed their thinking.

	
Diagnostic pre-assessments (Pre-Explorations) in DQ1L1, DQ2L1, and DQ3L1 support students to think about the three dimensions they are already familiar with and those they are not. 

Meta-Think-Aloud language routines help students develop an understanding of how they learn particular concepts or why they approach activities in certain ways. 

'I Can’ statements written in grade-appropriate language are detailed for each Driving Question, supporting student awareness of their growing skills and knowledge and of the three dimensions that they will use to figure out phenomenon/solve problems.

The five-part Twig Science lesson structure has been designed to support students to monitor what and how they have learned across the three dimensions on a daily basis.  

Spark: An engaging hook activity motivates students for the investigations ahead.
Investigate: Students think like scientists and design like engineers through hands-on, digital, video, and informational text investigations. 
Report: Students articulate what they’ve learned citing evidence and their use of the three dimensions.
Connect: Students make connections to the Driving Questions and Module Phenomenon while building knowledge of CCCs and SEPs.
Reflect: Here students use different means to think about what they have learned so far and how they can use their new understandings to better figure out phenomena/problems.

	

	

	

	Evidence
· The ‘I Can’ statement details use of the three dimensions students will use in this Driving Question. “I can… create models to show my understanding of genes and chromosomes.” (DQ2 TB p. 50) 
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DQ2 TB p. 50

	· The teacher uses a Meta-Think-Aloud to show how a reader might figure out the meaning of the word gestation (DQ1L7 TE p. 59). 
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DQ1L7 TE p. 59

	· Students consider how the evidence they collected provided scientific reasoning to support their claim, and, if applicable, explain why they revised their claim (DQ1L5, TB p. 17, DQ1L5 TB p. 22).
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DQ1L5, TB p. 17
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DQ1L5, TB p. 17

	· Students revise their model of how genes and traits are passed from butterfly parents to offspring, or describe a way they could change their model (DQ2L8 TB p. 73).
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DQ2L8 TB p. 73

	· Students edit or rewrite their explanation about how the dam has affected the lake sturgeon, using peer feedback to make their response stronger and clearer (DQ3L7 TB p. 128). 
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DQ3L7 TB p. 128

	· Students reflect on the approach(es) they included in their conservation plan and explain their choice (DQ4L3 TB p. 143). 
	[image: ]
DQ4L3 TB p. 143

	SW5. Equitable Learning Opportunities.
Most learning experiences across The Red List are multimodal in approach with numerous cross curricular connections, designed to engage students meaningfully in a variety of ways, with multiple access points, and with supports for students.

	
The learning experiences in the module are designed to appeal to students of all learning styles and abilities and include tasks in all domains—writing, reading, listening (read-alouds and videos), speaking (discussion and presentations), drawing, plus hands-on, text, and video investigations. 

Instructional materials frequently provide support for language scaffolding for EL students at point of use in the Teacher Editions, as well as research-based integrated language routines to support all students to “talk science” using grade-level appropriate scientific vocabulary.  The digital version of the Twig Book (TB) includes a text to speech function.

Suggestions for extra access points for students with special needs are provided frequently at point of use. 

Culturally-relevant content is core to the module. For example, students research conservation strategies developed for the California condor (DQ4L2 TE pp. 261–263) and watch a video about a species of tree in Yellowstone National Park (DQ1L9 TE p. 76). Additional culturally-relevant contexts are added at point of use.
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DQ4L2 TE pp. 261–263
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DQ1L9 TE p. 76

	Higher Order Challenges for GATE student that have already met the learning goals are interspersed through the learning activities. 

The frequent use of videos helps all students access and engage with phenomena and science concepts. Key words are overlaid as on-screen text, so students can access the ideas visually as well as via the spoken and written word. Captions are provided in both English and Spanish. 

The Biomes reader has been designed to capture the imagination of young readers with jokes and cartoons and it provides an alternative means to access the scientific content. The reader is available in four levels (Below, On, Above, English Learner) plus Spanish, with complementary lessons to build language acquisition and develop informational text reading skills. On-Level lessons are in the TE, other levels available digitally. The reader features many positive role models in the field of science and engineering, designed to cultivate interest in STEM careers for all students. Chapter 2 is dedicated to an interview with an ecologist. The digital version of the reader includes a text to speech function. (Biomes Leveled Reader)
	[image: ]
[bookmark: _GoBack]Biomes Leveled Reader

	Evidence
· Integrated EL sidebars offer teachers guidance to support students’ engagement with the material (DQ1L8 TE p. 67, DQ2L3 p. 118, DQ2L11 TE p. 179, DQ3L5 TE p. 218, DQ4L2 TE p. 261). 
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DQ1L8 TE p. 67
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DQ2L3 p. 118

	· Integrated Cultural Connection sidebars offer teachers guidance to engage students of all backgrounds and abilities (DQ1L2 TE p. 20, DQ1L6 TE p. 50, DQ1L9 TE p. 76, DQ2L7 TE p. 149, DQ4L1 TE p. 252). 
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DQ1L2 TE p. 20
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DQ1L6 TE p. 50

	· Integrated Special Needs sidebars offer teachers guidance to support students of all abilities as they participation in class activities and grasp key concepts (DQ2L7 TE p. 151, DQ3L1 TE p. 193, DQ3L3 TE p. 207, DQ4L4 TE p. 275).
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DQ2L7 TE p. 151
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 DQ3L1 TE p. 193

	· Integrated Challenges interspersed throughout the TB support GATE students who have met the learning goals (DQ1L3 TB p. 11, DQ2L3 TB p. 59, DQ2L5 TB p. 65, DQ2L7 TB p. 71, DQ3L3 TB p. 100). 
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DQ1L3 TB p. 11
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DQ2L3 TB p. 59

	· Videos like Courtship Rituals: Puffer Fish (DQ1L3), Whitebark Pine Tree (DQ1L9), Asexual Reproduction in Animals (DQ2L9), and Saving Sea Turtles (DQ4L3) bring phenomena and concepts to life for all students. 
	[image: ]Courtship Rituals: Puffer Fish
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Asexual Reproduction in Animals





	Designed for the NGSS: Foundations
	High Quality 
5
	Medium Quality 
3
	Low Quality 
1

	SW1. Phenomena/Problems. Materials provide phenomena/problems that:
· engage students as directly as possible in authentic and relevant experiences;
· are matched to targeted learning goals;
· can be figured out/solved using scientifically accurate understandings and abilities;
· make connections beyond and to their daily lives, including to their homes, neighborhoods, communities, and/or cultures.
	Materials consistently offer quality phenomena/problems sufficient to motivate and drive student learning.
	Materials sometimes offer quality phenomena/problems sufficient to motivate and drive student learning.
	Materials rarely offer quality phenomena/problems sufficient to motivate and drive student learning.

	SW2. Three-dimensional Conceptual Framework. Materials include learning experiences that help students to build scientifically accurate understandings and abilities through opportunities for students to:
· link prior knowledge to negotiated new understanding and abilities;
· use reasoning to connect grade-appropriate SEP, DCI, and CCC elements;
· ask and answer questions that link learning over time;
· negotiate new understandings and abilities by comparing their ideas, their peers’ ideas, and ideas encountered in the learning experience(s);
· apply their understandings and abilities in a variety of ways.
	Materials consistently include learning experiences that help students build from prior experiences to negotiate new understandings and abilities, and apply their understandings in a variety of ways.
	Materials sometimes include learning experiences that help students build from prior experiences to negotiate new understandings and abilities, and apply their understandings in a
variety of ways.
	Materials rarely include learning experiences that help students build from prior experiences to negotiate new understandings and abilities, and apply their understandings in a
variety of ways.

	SW3. Prior Knowledge. Materials leverage students’ prior knowledge and experiences to motivate student learning in ways that:
· make visible students’ prior knowledge and experiences related to the phenomena/problems and relevant SEPs, DCIs, and CCCs;
· revisit students’ early ideas to see how they have changed (or not) as they figure out phenomena/solve problems;
· make explicit links to new ideas and practices being developed by students.
	Materials consistently leverage student prior knowledge and experiences to motivate their learning.
	Materials sometimes leverage student prior knowledge and experiences to motivate their learning.
	Materials rarely leverage student prior knowledge and experiences, and when included, they do not relate to the phenomena or problems.

	SW4. Metacognitive Abilities. Materials include learning experiences for students to:
· set and monitor their learning in light of the targeted learning goals;
· consider, over time, what and how they have learned across the three dimensions;
· articulate how the three dimensions helped them figure out phenomena/solve problems.
	The materials provide students with regular, explicit opportunities to consider how their learning experiences
changed their thinking.
	The materials provide students with some opportunities to consider how their learning experiences changed
their thinking.
	The materials provide few opportunities for students to consider how their learning experiences changed their thinking.

	SW5. Equitable Learning Opportunities. Materials ensure that all students, including those from non-dominant groups and with diverse learning needs, have access to the targeted learning goals and experiences, including:
· appropriate reading, writing, listening, and/or speaking alternatives for students who are English language learners, have special needs, read below the grade level, or have high interest and have already met the intended learning goals;
· culturally-relevant contexts and examples that support all students;
· opportunities to cultivate interest and confidence as scientists and engineers for all students.
	Most learning experiences in materials are designed such that students can engage meaningfully in a variety of ways, with multiple access points, and with supports for students.
	Some learning experiences in materials are designed such that students can engage meaningfully in a variety of ways, with multiple access points, and with supports for students.
	Few learning experiences in materials are designed such that students can engage meaningfully in a variety of ways, with multiple access points, and with supports for students.






Designed for NGSS: Student Work
Analyze Evidence
Directions:
1. Review your assigned materials to describe the path of student thinking.
2. Represent your answers to the questions in the space provided.
3. Be prepared to share the path of student thinking visually on a public chart.

	Strengths

	SW 1: Phenomena/ Problems

	The Student Work is High Quality (5) in terms of SW1
Materials consistently offer quality phenomena/ problems sufficient to motivate and drive student learning.

	
Evidence 
· Students investigate the phenomenon of animal behaviors that affect the success of reproduction by observing videos of different courtship rituals and analyzing data (DQ1L3–4 TE p. 24–39).
· Students read a text, dissect a flower, and watch a video to understand the phenomenon of sexual reproduction in plants (DQ2L1 TE pp. 98–103).
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DQ1L3–4 TE p. 24–39

	
	

	· The class use their knowledge of genetics to answer part of the Module Phenomenon (DQ2L3 TE p. 119, DQ2L4 TE p. 128).
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DQ2L3 TE p. 119
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DQ2L4 TE p. 128

	
· Students use videos and visuals to learn about the phenomenon of asexual reproduction, linking this to the Driving Question (DQ2L9 TE pp. 164–169).
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DQ2L9 TE pp. 164–169

	
	

	
	

	· Students consider the phenomenon of environmental factors affecting the growth of an organism, analyzing a study about Atlantic salmon (DQ3L1 Investigate TE p. 193).
	[image: ]
DQ3L1 Investigate TE p. 193

	· Students devise solutions to the problem of protecting endangered species, using their learning from the module (DQ4L3 TE p. 270).
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DQ4L3 TE p. 270

	SW 2: Three-Dimensional Conceptual Framework

	The Student Work is High Quality (5) in terms of SW2
Materials consistently include learning experiences that help students build from prior experiences to negotiate new understandings and abilities and apply their understandings in a variety of ways.

	Evidence
· Students write a claim about how animals attract mates and then identify evidence for their claim. They revise their claim in light of the evidence and explain their reasoning, concerning how the evidence changed or strengthened their claim (DQ1L3 TB p. 10).
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DQ1L3 TB p. 10

	
	

	· Students write a scientific explanation about growth rates of different strains of chicken, drawing on learning from Grade 5 Module 2 where they learned that animals gain matter from plants or other animals (DQ3L5 TE p. 220).
	[image: ]
DQ3L5 TE p. 220

	· Students peer-review a partner’s claim-evidence-reasoning organizer, giving positive comments, asking questions, and suggesting potential changes (DQ1L10 TB p. 46).
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DQ1L10 TB p. 46

	
	

	
	

	· Students dissect a flower and draw a model of the various flower parts (DQ2L1 TB p. 52).
	[image: ]

	· Students make a claim about a pattern in the wing color of butterflies, providing evidence (DQ2L5 TB p. 64).
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DQ2L5 TB p. 64

	SW 3: Prior Knowledge

	The Student Work is High Quality (5) in terms of SW3
Materials consistently leverage student prior knowledge and experiences to motivate their learning.

	Evidence
· Students engage with a Prior Knowledge Read-Aloud about how living things adapt to their environments and are affected by environmental changes (DQ1L2 TE p. 20).
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DQ1L2 TE p. 20

	· Students complete Pre-Explorations (diagnostic pre-assessments) to elicit awareness of their prior knowledge and misconceptions (DQ1L1 TB p. 4, DQ2L1 TB p. 54, and DQ3L1 TB p. 90).
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DQ1L1 TB p. 4

[image: ]
DQ2L1 TB p. 54
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DQ3L1 TB p. 90


	
	

	
	

	· Students revise their model of how genes and traits are passed from butterfly parents to offspring, or describe a way they could change their model (DQ2L8 TB p. 73).
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DQ2L8 TB p. 73

	· Students revisit “Analyze and interpret data” (SEP-4) on their Science Tools poster (DQ1L5 TE p. 47).
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	SW 4: Metacognitive Abilities

	The Student Work is High Quality (5) in terms of SW4
The materials provide students with regular, explicit opportunities to consider how their learning experiences changed their thinking.

	Evidence
· The ‘I Can’ statement details use of the three dimensions students will use in this Driving Question. “I can… create models to show my understanding of genes and chromosomes.” (DQ2 TB p. 50)
	[image: ]
DQ2 TB p. 50

	· The teacher uses a Meta-Think-Aloud to show how a reader might figure out the meaning of the word gestation (DQ1L7 TE p. 59).
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DQ1L7 TE p. 59

	· Students consider how the evidence they collected provided scientific reasoning to support their claim, and, if applicable, explain why they revised their claim (DQ1L5 TB p. 22).
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DQ1L5 TB p. 22

	
· Students revise their model of how genes and traits are passed from butterfly parents to offspring, or describe a way they could change their model (DQ2L8 TB p. 73).
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DQ2L8 TB p. 73

	
	

	
	

	
	

	· Students edit or rewrite their explanation about how the dam has affected the lake sturgeon, using peer feedback to make their response stronger and clearer (DQ3L7 TB p. 128).
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DQ3L7 TB p. 128

	· Students reflect on the approach(es) they included in their conservation plan and explain their choice (DQ4L3 TB p. 143).
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DQ4L3 TB p. 143

	SW 5: Equitable Learning Opportunities
	

	The Student Work is High Quality (5) in terms of SW5
Most learning experiences in materials are designed such that students can engage meaningfully in a variety of ways, with multiple access points, and with supports for students.

	Evidence
· Integrated EL sidebars offer teachers guidance to support students’ engagement with the material (DQ1L8 TE p. 67, DQ2L3 p. 118, DQ2L11 TE p. 179, DQ3L5 TE p. 218, DQ4L2 TE p. 261).
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DQ1L8 TE p. 67
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DQ2L3 p. 118

	· Integrated Cultural Connection sidebars offer teachers guidance to engage students of all backgrounds and abilities (DQ1L2 TE p. 20, DQ1L6 TE p. 50, DQ1L9 TE p. 76, DQ2L7 TE p. 149, DQ4L1 TE p. 252).
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DQ1L2 TE p. 20
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DQ1L6 TE p. 50

	· Integrated Special Needs sidebars offer teachers guidance to support students of all abilities as they participation in class activities and grasp key concepts (DQ2L7 TE p. 151, DQ2L8 TE p. 157, DQ3L1 TE p. 193, DQ3L3 TE p. 207, DQ4L4 TE p. 275).
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DQ2L7 TE p. 151

	· Integrated Challenges interspersed throughout the TB support GATE students who have met the learning goals (DQ1L3 TB p. 11, DQ2L3 TB p. 59, DQ2L5 TB p. 65, DQ2L7 TB p. 71, DQ3L3 TB p. 100).
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DQ1L3 TB p. 11
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DQ2L3 TB p. 59

	· Videos like Courtship Rituals: Puffer Fish (DQ1L3), Whitebark Pine Tree (DQ1L9), Asexual Reproduction in Animals (DQ2L9), and Saving Sea Turtles (DQ4L3) bring phenomena and concepts to life for all students.
	[image: ]Courtship Rituals: Puffer Fish
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Asexual Reproduction in Animals
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Connect Today's Learning to the Module Phenomenon
Engage in o class discussion to strengthen class understanding of genetics:
« How does genetics affect animals and plants?

* Genes are responsible for transmitting information from parents to offspring.
* Genes affect how animals and plants Iook, behave, and function.
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- Connect Today’s Learning to the Driving Question

« Why does asexual reproduction result in offspring with no genetic variation?
« Because only one parent transfers genetic information to the offspring.

Explain that, just lie organisms that reproduce sexualy, these organisms normally
have the same number of chromosomes, and therefore genes, as their parent.
Bring the class together for a think-pair-share activity. Students should consider
the question silently, then discuss their ideas with their partner, and then share

e
e s o s sy @

Remind students that the models they created in the previous lessons show the
basic concepts involved in inheritance. In real organisms, the processes and
interactions of genes can often be very complex. For example, some traits (such as.
ey color in humans) are determined by more than one gene, and there are some
cases where organisms have more than two copies of every chromosome.

However, models like the ones students have created are still very useful in

understanding the underlying concepts. Students can expand and develop their
‘models further as they learn more.
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<® Research Endangered Species @ a0 o0
Arrange students into pairs to starttheir research,
Distribute computers or tablet,f using, and any
books you collected for student research.

Review the nformation students are expected to
record on page 140 i their Twig Books. This will help
them complete their conservation plans.

Ask students to begin researching. Circulate as
Students work,remining them of the importance of
checking online sources for reliabilty and credibilty.
s discussed in Driving Question 1, Lesson 1.

« How will you choose reliable, valid sites
for research?

+ Source: Check the name of the publisher or
organization to decide if they're credible; research the names of quoted sources
tosee if they're reputable

+ Date: Copyright date or publication date

+ Purpose: Does the publisher have a bias?

+ References: Do they have data and is it reliable data? (perhaps cross referenced)

* Website Domain: gov or .org versus .com @

As students work, ask questions that prompt them to explain how their

conservation plan ideas relate to improving the growth and reproduction of

members in the species and also how genetics is implicated:

* In what ways do your ideas support the growth and reproduction of your
endangered species?

+ How do your ideas relate to the species” genetic traits?

* What recovery approaches are you choosing to focus on in your conservation
plan (laws, protecting habitats, etc.)?

When students complete their research and have filed in the table on page 140
in their Twig Books, have them use the space on page 141 to brainstorm ideas for
the "Recovery Strategies” part of their conservation pian. When they have finished
brainstorming, they should write a draft of this part of their plan on page 142.

If any students finish this task early, have them make a start on the “Expected
Results” section. Let students know that they will have time to complete and
finalize their plans in the next lesson.
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Pre-Exploration

Evaluate Information « Put a check mark next to the claims

that an ecologist might reasonably make.

o Small animals like birds and amphibians lay eggs,

but larger animals give birth.

o Animals only take care of their young if they have
fewer than 5 babies.

Birds decide when to start their courtship rituals

and what they will do to attract a mate.

@)
@)
@)
@)

All flowers need bees for pollination.

None of the above are reasonable claims.

0 O
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o Write your claim in the first row of the chart below. @

o Review the notes you took while watching the videos.

—_
Look for information that provides evidence to support
Word Wall
your claim. Add your evidence to the second row. E—
- mate
e If you need to, revise your claim based on the evidence. « courtship
Write your revised claim i the first row. * mating ritual
« probability
o Explain your reasoning in the final row. How did the « reproduction
evidence you collected change or strengthen your claim? « instinct

CER (Claim-Evidence-Reasoning) Chart: Attracting Mates

Animals attract mates by using courtship
lbehaviors.

Evience The Videos showed that the marvelous spatuleta,

4he peacock spider, the pubter fish, the polar
bear; and the alligator display behaviors thok
attract females. For example, a. female puffer
%shiso&\metedbgﬂwsanipaﬁmxsmadelg
the male.

Reasoning e souw lots of dift " .
rituals to aftract females. We think these rituals
are courtship behasiors and the females are
potentiol mates for the males.
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Share Scientific
Explanations

Have selected students
share their scientific
explanations and evidence.

[ Twig Book, p.113

@ Write a Scientific Explanation

Construct Explanations » Do differen strins (breeds) of chickens
have different growth rates? What is your evidence?

Yes, difterent strains do have different growth rates. At the
bbeginning of the experiment, there was only 10 g difterence in
weight between the 1957 and 3005 strains. 8y day S of the
experiment, the 3005 strain was over 4 times larger than the 1957
‘strain.

Could the increased growth in the 2005 strain be only because they ate more food?
What is your evidence?

o increase is weight by 1 9, S0 ood is ok the rason for the.
increased growth The Scientists controlied the amount of food the
chickens received so thot all strains received the same.
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Peer Feedback @

Evaluate Information = Review your partner’s organizer. Give feedback that your
partner can use to strengthen their argument. Include one specific positive comment (+),

one question you have (?), and one suggested change (4) that will strengthen the piece.
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Develop Models » carefully dissect the flower. Draw and label the @

flower parts.

Models should contain the following labels: stigma, style, ovary, ovule, stamen,
anther, and filament.
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Analyze the Butterfly Wing Color Table
Make Claims « Make a claim about the pattern or relationship you see. 22 -
sutterflies will alwaws have red wings it there is an uppercase R in

one of the alleles. They will only hove yellow wings when both alleles
show a. lowercase .

What evidence do you have to support your claim?

In the toble we saw there were no butterSiies with yellow wings that
have on uppercase R gene. Only butterSlies with two lowercose r
alleles had yellow wings.
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Imagine standing in a desert. You are
surrounded by rocks and sand. It's hot a1
dry during the day, as the Sun climb- high
and beats down on the ground. At nigh,
when the Sun dips behind the horizon, the
air gets cool, and the wind blows.

Although this landscape may look lonely
and bare, there are actually plants and

animals all around. Even in an unforgiving
environment like the desert, these organisms
need to gather certain things to survive and
yw. They need food, water, and air
They lso need to protect themselves
from oter creatures that might
harm the m, called predators.

~e orjanisms all
nave diff srent ways of
gatherir.g the things
they reed. They
heve structures
on the inside
and outside of
their bodies that
help them along
the way.

Survival Prior-Knowledge Read-Aloud
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% Ask Questions « List additional questions that you and your partner have @ [
.. about the study after analyzing the evidence on the graph.

b
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Connect Today's Learning to SEP-4—
Analyzing and Interpreting Data

Point to “Analyze and interpret data* on the Science Tools poster. Remind students
that they have analyzed data about cimate conditions, looking at temperature,
latitude, and 50 on in previous lessons.

Invite students to summarize with  partner how the data they analyzed and
interpreted about the parenting skils of penguins relates to reproduction patterns.
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Formative Assessment
Have students complete Option 1 or 2 on page 73 in their Twig Books.

cotor v rostoancsacin D

‘Option 2: Describe one way you could change your model to show a different
‘example of inheritance.
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Create models to show
my understanding

of genes and
chromosomes

Use texts and
models to learn how
genes determine an
individual’s traits
Identify whether
different species rely
on sexual or asexual
reproduction
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This article has many challenging words—students should use context clues to
figure out what they mean.

‘The next section, “Reproduction,” will likely have relevant information; therefore,
you will read this whole section slowly and carefully to look for information. Read
aloud the first paragraph before explaining that the information is important, but it
doesn't really relate to behaviors that protect the young.

One sentence in this paragraph is worth reading closely to practice handling new,
unfamiliar words that readers often come across in scientific texts.

« “After fertilization, gestation lasts for about 65-70 days."

Use @ Meta-Think-Aloud to show how a reader might figure out the meaning of the
word gestation.

« How can you use the other words in this sentence to figure out the meaning
of gestation?
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Row 1: Moke a claim about how animals help ther offspring surive [-/)

Row 2 Add avdence from the Breeding Habits of an Emperor Penguin
Vil that yeu think supgorts yourco
Row 3 Add avdence from the Penguin Parents video that yo ik supports your clom

‘Some anmols, e the wol spider; care for ther-
‘ypung This increases the chance of the o¥Sspring
Surng,

A pongin pi nkyrodces e g oy, 5
ey ot e are o o o ek e
potinad

etes o g or e e o, st
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Fillnrow 9 o the CER chorton poge 1. Expain how the vidence you
collected provided sientic reasoning t support your clom. Ifyou revised your

clim, e the evidence ta explan why.
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Based on the class discussion, edit or rewrite your explanation. Use

class feedback to make it stronger and clearer.

Challenge

What do you think the scientists might do next to continue their studies on the
lake sturgeon?

could look more closely ot the habitads of the fish. This might
help them find out it the environment has an eftect on downstream

fish living longer than upstream fish, and upstream fish growing longer.
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What approach or approaches did you (or will you) include in
the conservation plan for your species?

Explain why you think this will have the greatest effect on your species.
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California Condor

Species Information
“The Caifornia condor i the argest North
American lond bird. Cofonia conceors

can weigh up to 12 klograms 26 ). and
heir vingepon conreach 3 meters (0.8

0. Condorsare scavengers thot at karge
amounts of carrion—the decaying fiech of
o rimal. A Cofonia condor can e
1P 0 60 yeors, making it oneofthe word's
longest ing bids.

Hisorcay, Cifornia conders could be
found ocross a wide area of North America,
from Calforni to Forida, ond western
Conoda to northem Mesco. However, condor
popalotions begon to dwinde i the .
19005, ond in 167, the species was odded
t0the federo st ofendangered species. By
1582, only 23 Clforni condors suvived
workdvide.

Threats to the Species

“The main thret to Calfornia condors i lead
poisoing. Tis happens when condors feed
from the corcassesof animos that hove been
ited using leod ommurition. When someone
Shoots ananiml,the bulet can shatteron
impact, leaving smller ieces nthe aimal's
body. The problem arises when he person
wh <hot the rimaldoss not remove the
corcoss. For exampe, sometimes o animal
e coyote s shot as  pest ond the body s
ot rtreved ond isposed o.If condors then
feed from the coyote carcos, they absord

(S Conservation Plans handout

-

he oo from the tinted met Ove time.
s mokes them sick, ond 1 th lvels re
Tigh enough,the condor wilde.

A less signifcant but st prblematic swe.
for Calforia condors = what i known o=
“microtrash * Microtrash s o gneral tarm
forsmall iece of tras e ok las,
bottlecaps, and co tabs. Curous condors.
ore attrocted o these bitsof trash ond ngest
hem, ich mokes them sick.

Recommended Recovery Strategies
10 1987, th number ofwid Cafonio
condors was 20 o tht researchers decided
he best ting to o was to captureal
remioing wid indiiducls ond place hem
in coptivity for protection and

breeding Scientists hod

to deveop specicl
breeding techniques
0ty toincsose
he population
of Calfornia
condors more
quickly.In
newia.
condors dor't
reproduce.
untthey are
6yeors o and
they oyl one
egg everyyear
ortue.
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English Learners

Frepare ELs for note-taking
during the Crafty Orchids video
by helping them set a purpose
for listening and viewing. Remind
them that they should Iook and
listen for clues to how orchids
successfully reproduce. Invite
ELs who are emerging bilinguals.
t0 take notes in their native
language, to be used later as

@ support when writing their
written claim in English.
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English Learners

Give ELs a chance to hear several
students share and explain their
sketches before asking them to
share with the class. You can
also invite them to practice what
they will say with you or a peer
before the discussion.

Standard English
Learners

SELs may also benefit from
practicing with yourself or a peer
before the discussion.
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Cultural Connection

.
Explain to students that poison
arrow frogs got their name
because in their native Colombia,
in South America, they were
traditionally used as a source of
poison for arrows. The deadly
poison made shots from a
hunter’s bow lethal to its target.
The frog’s poison also means
that people are afraid of it.
Spanish speakers call the poison
arrow frog diabolita, a name
that comes from the Greek word
diabolos, which is the same as
the root word for devil.
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Special Needs
bt

Expressive and

Receptive Language

Offer students who have language

difficulties @ word bank to use

to develop and practice their

explanations prior to sharing.
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Special Needs

Visual-Spatial Processing

Check in with students who
have visual-spatial challenges to
ensure they understand how to
interpret the data.

Special Needs

Cognitive Processing

Students with calculation
difficulties o slower processing
speeds may need support when
making calculations.
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Obtain Information - Researcn unique mating it ndiferent
cotegores of onimols (such s memmals, birds, i, reptes.
‘omphibions, ond arhropods) and wite whot you ind.




image34.png
| Courtship Rituals: Puffer Fish video
Discover the courtship ritual of the male

| white-spotted puffer fish who creates beautiful
| patterns in the sand with his fins.

1
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Connect Today's Learning to the Module Phenomenon
Genetics is the study of genes; today the class made a model of how genes are
structured on chromosomes.

* How do genetics affect animals and plants? .

* Genes determine what animals and plants will look like.

* They affect the behaviors of animals.

* Genes pass traits from parents to their offspring.

* What body shape do you think Teams 1 and 5’s butterfly will have?

* It has two opaque yellow beads, which represent two thin body alleles, so it will
have a thin body.

* Teams 2 and 3’s chromosome pair has one thin allele and one thick allele (one
opaque yellow and one translucent yellow bead). What body shape do you
think this butterfly will have?

* Thick

* Thin

* Somewhere between thick and thin

* A random body size
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( Pre-Exploration )

True or False » Write a T next to the statements you think are true.
Write an F next to the statements you think are false.

@)= S N e

Asexual reproductionis confined to small organisms,
which simply spitin hoft

Only land animals can give birth.

Sexual reproduction i always better than asexual reproduction
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Pre-Exploration

| Put @ check mark next to the statements you agree with.

L @) scenistswoe ams.

S B 4
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Evaluate Information = Think about the courtship behaviors observed in the

videos and the coral breeding behaviors discussed. Explain how these increase

the animals’ chances of successful reproduction.
Courtship rituals increase the chance of successtul

becouse they make the female more likely to mate with the
male. 1§ the males did not perform the rituals, the female would

can reproduce sexually and asexuolly.
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Make Inferences « A rancher breeds
female horses with male donkeys. The
offspring, called mules, look different
thon both of their parents. They are
heaithy and live normal lives. However,
they cannot have offspring of their
own; they are infertile.

Based on this information, should horses and donkeys be considered the
same species? Explain your answer.

Horses and dorkeys should not be considered the same species. If
they were, they Ukuld produce 6¥8spring thot are fertie and able
o reproduce.
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Attracting Mates
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