
STEM BriefsMaking Connections in STEM


Title: In the Deep Dark Deep
Challenge: Robot and Monkey went on a deep-sea dive in their trusty submarine, but they have run into trouble and their submarine light has stopped working. They were able to get back to the continental shelf, but now they need your help to complete their next mission. With the materials provided, create a new and improved submarine model that will withstand the depths of the water and allow the light to continue to shine. The students will be able to create a model of a simple circuit using new materials and explain how it works. The students will also be able to construct a model of the ocean floor and label and describe each of the major.
	Science
	Engineering
	Mathematics

	Concepts:

Science 4.7a  
Ocean systems are comprised of interacting and interdependent elements that are subject to change in response to inputs and outputs of energy and matter. 
· The ocean’s geological and physical properties affect the interactions among organisms (4.7 a, b, c). 
· Important features of the ocean floor are the continental shelf, continental slope, continental rise, abyssal plain, and ocean trenches. Most areas are covered with thick layers of sediments (e.g., sand, mud, rocks) (4.7 a). Students are not expected to memorize these features.
· The depth of the ocean varies. Ocean trenches are very deep and the continental shelf is relatively shallow (4.7 a). Students do not need to know the zones of the ocean. 
Science 5.4b 
The flow of energy as a current through the circuit can be used to do work. The circuit is a system composed of various functioning components.
· Electricity is used every day. Humans transform electrical energy into different forms of energy to meet needs (5.4).   
· Conductors are materials that allow electricity to easily flow through them. Examples of conductors include metals. Insulators are materials that do not allow electricity to flow easily through them. Examples of insulators include rubber, wood, and plastics (5.4 a).  
· A closed circuit allows electricity to flow within the circuit.  If there is an opening in the circuit, electricity will not flow (5.4 b). 
· A simple circuit consists of a bulb, battery, and wire (5.4 b). Students are not expected to recognize or build series and parallel circuits.

Practices:
Science 5.1  
The student will demonstrate an understanding of scientific and engineering practices by
a)  asking questions and defining problems
e)  developing and using models
f)  obtaining, evaluating, and communicating information

	Concepts:

STEL-1B
Explain the tools and techniques that people use to help them do things.

STEL-1H
Design solutions by safely using tools, materials and skills.

STEL-2E
Collaborate effectively as a member of a team

STEL-2J
Demonstrate how tools and machines extend human capabilities.

Practices:

The Engineering Design Process:
1. Define: Define the problem, ask a question  
2. Imagine: Brainstorm possible solutions
3. Research: Research the problem to determine the feasibility of possible solutions
4. Plan: Plan a device/model to address the problem or answer the question
5. Build: Build a device/model to address the problem or answer the question
6. Test: Test the device/model in a series of trials
7. Improve: Using the results of the test, brainstorm improvements to the device/model; return to #3 
8. Share: Communicate your results to stakeholders and the public


	Concepts:

Math 5.CE.1 and 5.CE.3	
The problem-solving process is enhanced when students create and solve their own practical problems and model problems using manipulatives and drawings.
In problem solving, emphasis should be placed on thinking and reasoning rather than on keywords.  Focusing on key words such as in all, altogether, difference, etc., encourages students to perform a particular operation rather than make sense of the context of the problem.  A keyword focus prepares students to solve a limited set of problems and often leads to incorrect solutions as well as challenges in upcoming grades and courses.
Math 5.MG.1
 Practical experience measuring familiar objects helps students establish benchmarks and facilitates students’ ability to use the appropriate units of measure to make estimates.
Students at this level will be given the equivalent measure of one unit when asked to determine equivalencies between units in the metric system.
Practices:
5.CE.1 
The student will estimate, represent, solve, and justify solutions to single-step and multistep contextual problems using addition, subtraction, multiplication, and division with whole numbers. 
b) Represent, solve, and justify solutions to single-step and multistep contextual problems by applying strategies (e.g., estimation, properties of addition and multiplication) and algorithms, including the standard algorithm, involving addition, subtraction, multiplication, and division of whole numbers, with and without remainders, in which: 
   i) sums, differences, and products do not exceed five digits; 
  ii) factors do not exceed two digits by three digits; 
 iii) divisors do not exceed two digits; or 
 iv) dividends do not exceed four digits.

5.CE.3
The student will estimate, represent, solve, and justify solutions to single-step and multistep problems, including those in context, using addition, subtraction, multiplication, and division with decimal numbers.
b) Estimate and determine the product of two numbers using strategies and algorithms, including the standard algorithm, when given: 
  i) a two-digit factor and a one-digit factor (e.g., 2.3 × 4; 0.08 × 0.9; .16 × 5);
  ii) a three-digit factor and a one-digit factor (e.g., 0.156 × 4, 3.28 × 7, 8.09 × 0.2); and 
  iii) a two-digit factor and a two-digit factor (e.g., 0.85 × 3.7, 14 × 1.6, 9.2 × 3.5). (Products will not exceed the thousandths place, and leading zeroes will not be considered when counting digits.) 
c) Estimate and determine the quotient of two numbers using strategies and algorithms, including the standard algorithm, in which:*   
  i) quotients do not exceed four digits with or without a decimal point; 
  ii) quotients may include whole numbers, tenths, hundredths, or thousandths; 
  iii) divisors are limited to a single digit whole number or a decimal expressed as tenths; and 
  iv) no more than one additional zero will need to be annexed. 
d) Solve single-step and multistep contextual problems involving addition, subtraction, and multiplication of decimals by applying strategies (e.g., estimation, modeling) and algorithms, including the standard algorithm.
e) Solve single-step contextual problems involving division with decimals by applying strategies (e.g., estimation, modeling) and algorithms, including the standard algorithm.
5.MG.1 The student will reason mathematically to solve problems, including those in context, that involve length, mass, and liquid volume using metric units.
b) Estimate and measure to solve contextual problems that involve metric units: 
  i) length (millimeters, centimeters, and meters); 
  ii) mass (grams and kilograms); and 
  iii) liquid volume (milliliters and liters). 
c) Given the equivalent metric measure of one unit, in a contextual problem, determine the equivalent measurement within the metric system: 
  i) length (millimeters, centimeters, meters, and kilometers); 
  ii) mass (grams and kilograms); and 
 iii) liquid volume (milliliters and liters).



[image: ]	                                	                     
5th Grade Science and Math	                                	                  


Title: In the Deep Dark Deep
Timeframe:
	Four 60 minute science blocks



Standards/Indicators  (copied from the standards)
	Science 

      5.1  The student will demonstrate an understanding of scientific and engineering practices by
a)     asking questions and defining problems
e)     developing and using models
f)      obtaining, evaluating, and communicating information

4.7a  The student will investigate and understand that the ocean environment has characteristics to include geology of the ocean floor

5.4b The student will investigate and understand that electricity is transmitted and used in daily life and requires a closed circuit to produce energy. 

Math:
5.CE.1 
The student will estimate, represent, solve, and justify solutions to single-step and multistep contextual problems using addition, subtraction, multiplication, and division with whole numbers. 
b) Represent, solve, and justify solutions to single-step and multistep contextual problems by applying strategies (e.g., estimation, properties of addition and multiplication) and algorithms, including the standard algorithm, involving addition, subtraction, multiplication, and division of whole numbers, with and without remainders, in which: 
   i) sums, differences, and products do not exceed five digits; 
  ii) factors do not exceed two digits by three digits; 
 iii) divisors do not exceed two digits; or 
 iv) dividends do not exceed four digits.

5.CE.3
The student will estimate, represent, solve, and justify solutions to single-step and multistep problems, including those in context, using addition, subtraction, multiplication, and division with decimal numbers.
b) Estimate and determine the product of two numbers using strategies and algorithms, including the standard algorithm, when given: 
  i) a two-digit factor and a one-digit factor (e.g., 2.3 × 4; 0.08 × 0.9; .16 × 5);
  ii) a three-digit factor and a one-digit factor (e.g., 0.156 × 4, 3.28 × 7, 8.09 × 0.2); and 
  iii) a two-digit factor and a two-digit factor (e.g., 0.85 × 3.7, 14 × 1.6, 9.2 × 3.5). (Products will not exceed the thousandths place, and leading zeroes will not be considered when counting digits.) 
c) Estimate and determine the quotient of two numbers using strategies and algorithms, including the standard algorithm, in which:*   
  i) quotients do not exceed four digits with or without a decimal point; 
  ii) quotients may include whole numbers, tenths, hundredths, or thousandths; 
  iii) divisors are limited to a single digit whole number or a decimal expressed as tenths; and 
  iv) no more than one additional zero will need to be annexed. 
d) Solve single-step and multistep contextual problems involving addition, subtraction, and multiplication of decimals by applying strategies (e.g., estimation, modeling) and algorithms, including the standard algorithm.
e) Solve single-step contextual problems involving division with decimals by applying strategies (e.g., estimation, modeling) and algorithms, including the standard algorithm.
5.MG.1 The student will reason mathematically to solve problems, including those in context, that involve length, mass, and liquid volume using metric units.
b) Estimate and measure to solve contextual problems that involve metric units: 
  i) length (millimeters, centimeters, and meters); 
  ii) mass (grams and kilograms); and 
  iii) liquid volume (milliliters and liters). 
c) Given the equivalent metric measure of one unit, in a contextual problem, determine the equivalent measurement within the metric system: 
  i) length (millimeters, centimeters, meters, and kilometers); 
  ii) mass (grams and kilograms); and 
 iii) liquid volume (milliliters and liters).


[bookmark: _heading=h.gjdgxs]Engineering Problem
	Robot and Monkey went on a deep-sea dive in their trusty submarine, but they have run into trouble and their submarine light has stopped working. They were able to get back to the continental shelf, but now they need your help to complete their next mission. With the materials provided, create a new and improved submarine model that will withstand the depths of the water and allow the light to continue to shine.


Challenge and Criteria
	The students will be able to create a model of a simple circuit using new materials and explain how it works. 
The students will also be able to construct a model of the ocean floor and label and describe each of the major features, including the relative depths of each. 

The limitations of these models are that they are not true to size. 


Support about the Standard 
	Science 
Students may need to review concepts of the Ocean floor when doing this with 5th Graders as this is a fourth-grade standard. 
Teachers may wish to show a video, have students do research or read a book about submarines for further exploration.  


[bookmark: _heading=h.k3vzskea6b9m]      Support for the Engineering Design Process
	If students have not participated in the Engineering Design Process (EDP), introduce the EDP to students.  Explain that the EDP is a step-by-step process that engineers and designers use to solve problems.   The EDP is cyclical and can begin at any step or move back and forth between steps numerous times. In real life, engineers often work on just one or two steps and then pass along their work to another team. Share the graphic with students.
[image: ]


[bookmark: _heading=h.fzkwfaedomow]
Materials and Safety (Always refer to the VDOE Safety in Science Teaching)
	Materials required for mini-lessons in science
· In the Deep Dark Deep Book by Ben Joel Price-Amazon
· water, 3 clear cups (7 oz or larger) , 6 different food colors, salt, heating source (optional)
· map/globe (to show ocean floor topography)
· computer/projector
· electrical circuit materials per pair of students (practice with circuits from prior experiences)
Materials required for STEAM challenge
· Adhesives: Glue Gun, Saran Wrap, Masking Tape, Scotch Tape 
· Consumables- to be used for the submarine
· Different size plastic cups, water bottles, cardboard, etc.
· Materials to make the circuit (per group)
· one 3 volt Lithium battery
· one yard Adhesive Backed Copper Foil Tape
· one 10mm LED Light 
Teachers may review how to appropriately handle scissors in the classroom and model using a glove when working with the hot glue gun, as well as review division safety guidelines.


[bookmark: _heading=h.30j0zll]Lesson Preparation
	Teachers may want to give each student their own copy of the digital presentation for notes and practice.

Teachers may want to practice using the LED prior to instruction: 
· Test your battery and LED (light emitting diode). Find the positive side of the battery and the positive leg of the LED which is the longer leg. Sandwich the battery between the LED legs and make sure the positive leg touches the positive side of the battery. When you pinch it closed your light will light up.
· Place your conductive copper tape in a pattern that creates a circuit for your LED -peel and stick (leave one opening for the LED to connect and one opening for your battery). Make sure you use your finger to smooth the tape down to have good conductivity.
If your circuit did not work: 
· Did you test your battery and LED?
· Is all copper tape smooth so it will conduct?
· Are the LED legs taped down and making a good connection with the copper tape?
· Have you covered up too much of the battery?
· Is the battery positioned positive side up and are the pathways correctly corresponding with the positive and negative side?



[bookmark: _heading=h.1fob9te]Suggested Prior Instruction
	Math Prior Instruction: 
· Students can use the Length Chart to practice measuring objects around the room. You will need several rulers and meter sticks for this activity. You may wish to list objects on the chart before copying so you can ensure that students measure objects using all of the different units (mm, cm, m). You could even include a distance that needs to be estimated using kilometers. Students can work in partners so they can compare answers and serve as a checkpoint for each other. (This could also be done as a station.) 
· Watch a Metric Length Benchmark Video to help students see the relationship between metric measures.
· Use meter sticks to explore equivalencies using actual measurements. Students are expected to work with metric equivalence – millimeters, centimeters, meters, and kilometers. Measurement is on the calculator portion of the SOL test, so students would benefit from a teacher modeling how to use a calculator to find equivalent measures. Add the equivalencies to the anchor chart.

Science Prior Instruction: 
· Prior to this lesson, a teacher should teach the electricity substandard regarding building a circuit and how a circuit works. 
· Teachers will want to model how to build an open and closed circuit and allow time for students to explore their new materials to see if they can get their circuit to light, prior to building their design.
· The teacher will want to review the engineering design process.
· Oceanography is a 4th-grade science unit, teachers may want to utilize science and literacy blocks to review ocean concepts and food web concepts. 

Literacy Prior Instruction: 
During your literacy block teachers may wish to extend the lesson to include the following:
· Teachers can do a mini-lesson on the 6 parts of a story plot. Tell them that they are going to listen to a story and see if they can determine the story plot components! 
· Then, the teacher can read the fictional text In the Deep Dark Deep to the students to gain interest and create a fun way to discuss the elements of a story! 
· Ask students guiding questions along the way:
-What is a fictional story?
-Remind students of the story plot?
-What level of the ocean floor do you think Robot and Monkey are in?
-What do you think is the slimy trail?
-etc.
· Tell students that you will continue to work on elements of a story, creating your own sequence story and even engineering your own submarine for Diver and Monkey!  
· Tell students you will continue to reference this story in science, writing, and Math!
· After students have listened to the story, give students the Deep Dark Deep Storyboard worksheet. Have students retell the story in their own words with a partner. Then, point out the word bank to students. Ask them to think back to what they have learned in science and get out their science notes if needed to refresh their memories about the ocean floor. See if students can work with a partner to complete the sentence starters.
· Then, review with the whole group to ensure accuracy. 
· Together help students identify the 6 parts of the storyboard and write the story part above each sentence starter.  Then using blue, red, and green crayons outline the boxes to show the beginning, middle, and end. Ask students to explain how they could tell what the rising and falling action was. 



	Engage: The goal of this phase is to capture students’ attention and interest for the purpose of preparing them for engaging in the proposed engineering problem. 

	Teacher Directions
	Additional Notes

	[bookmark: _heading=h.3znysh7]-Tell students that for the next few science classes, you will be working to create a solution to solve a problem. As scientists we will use the Engineering Design Process to guide how we move through the phases to solve our problem.  We will also take a look back at our 4th Grade Science standard about oceans to use what we know to help solve the problem. 
[bookmark: _heading=h.2et92p0]-Remind students of the fictional submarine story that you read during your literacy block. 
-Share with them the Wonderopolis- How does a Submarine Work 
-Review concepts they may wonder: 

· How does a real submarine work?
· What is buoyancy? (this is not a 5th grade standard, but is an extension.)
· How do submarines control air quality, fresh water supply, and temperature?
Science Extension/Alternative Article - This article may be used for a science station with review or introductory concepts to light: 
Wonderopolis- How does a submarine see above water? 
	
- During discussion, part of the conversation connections to literacy and vocabulary strategies may need to be scaffolded for your classroom. 
Teachers may want to use the 5Cs and cooperative learning strategies to allow students opportunities to engage in conversation in a more structured setting.



	Explore: The exploration phase provides concrete experiences where students investigate phenomena, observe patterns, and/or encounter discrepant events that build upon knowledge and practices from the Engage Phase.

	Teacher Directions
	Additional Notes

	The teacher’s role in the exploration phase is to introduce the engineering problem, describe appropriate background, provide adequate materials and equipment, and to counter any misconceptions.
[bookmark: _heading=h.tyjcwt]Mini Lesson 1-slides 2-8
[bookmark: _heading=h.3dy6vkm]Review The engineering problem and the challenge     
· Discuss the process as circular and ongoing
·  Allows for open-ended problem-solving

Review Salinity and Ocean Life   
Teachers may want to model salinity in two ways.    
· First Teacher Demonstration: 
Materials - Water, Salt, 2 clear cups
The first is to show 2 cups of water (one with salt and one without salt)- 
Allow the water to evaporate and ask students to make observations. 
· Second Teacher Demonstration: 
Materials - Water, Salt, Food Coloring (3 different colors), Cup
-Show students that each colored water represents water with varying levels of salinity.
-Pour in the water with the most salt, a little salt, and finally the fresh water.
-Make observations.
-Students can color in a key (based on the colors chosen to represent each water) and a model of what happened. 
[image: ]


Review concepts of the ocean floor 
Give students the Ocean’s floor student sheet and allow them to follow along and review vocabulary terms for the ocean floor. 
[bookmark: _heading=h.1t3h5sf]Mini Lesson 2: Slides 9-14
Review concepts of electricity
Give students the circuity materials that they have practiced earlier in class. Allow them to practice with a partner how to create an open and closed circuit. 

After allowing time for students to practice with physical materials, use the presentation slides 10-11 to check for understanding of open and closed circuits. 

Then remind students of their challenge and show them the materials they can choose from to create their submarine.

Allow students time to brainstorm independently how they could engineer their submarine. Provide a challenge sheet to record their brainstorm.
	Mini Lesson 1
-Review VDOE visual of the EDP (in presentation)
             [image: ]

The teacher may wish to discuss/review Salinity and Ocean Life by explaining that salinity levels vary in different parts of the ocean, for example, salinity is low in estuaries and areas of brackish water.  

Organisms have specific adaptations to allow them to live or to nest in estuaries.  

Green crabs are a good example of an organism that can live in saltwater but lay eggs in brackish.  

There are organisms who can only live in saltwater, and would not travel to estuaries, like tuna or sharks.









	Explain: The essential knowledge and practices with which students engaged and explored, are now made clear and comprehensible.  This is also an opportunity for students to explain their understanding of the concept or practices.

	Teacher Directions
	Additional Notes

	[bookmark: _heading=h.4d34og8]Mini Lesson 3: Slides 15-18

Arrange students in groups of 3 and allow them to share their brainstorms. Explain to students that engineers work together to create the best model that will meet the criteria and constraints and solve the problem. 

Give students time to redesign as a group discussing how their model will work, and what they will use. Ask guiding questions about why they chose certain materials to check for an understanding of water penetration and electrical circuits.

At this time, the teacher steps back and becomes a coach with the tasks of listening, observing, and guiding students as they brainstorm possible solutions to the proposed problem.

Teachers should walk around checking for understanding concepts of the electrical circuit, and clarify misconceptions with individual students.

Students should check with the teacher before getting materials to start building. After teacher approval of the proposed solution, students may begin building the prototype.  Teacher approval is needed to ensure safety, alignment to the specified problem, and to discuss data to be collected when testing the prototype.  When providing feedback, the teacher should propose questions to students to guide them in revising the proposed solution.

Students should also test their prototype and collect data during this time.

To test their submarine students will fully submerge their submarine in a tote of water and hold it there for 60 seconds, if the bulb stays lit and no water enters the submarine then the group has successfully completed the mission. 
	Mini-lesson 3: Review VDOE visual of the EDP 
             [image: ]
·  When providing feedback, the teacher should propose questions to students to guide them in revising the proposed solution. 

· Teachers may want to use the VDOE Design Challenge Rubric (grades 3-5) Teachers should show students the rubric when introducing the design challenge.




	Elaborate:  The intention is to facilitate the transfer of concepts and abilities to related, but new situations. 

	Teacher Directions
	Additional Notes

	[bookmark: _heading=h.2s8eyo1]Mini Lesson 4: slide 19

In the elaboration phase, the teacher challenges students to revise their prototypes based on data collected and new content understanding.   At this time the teacher should encourage continued interactions among student groups and with other sources such as written material, databases, simulations, and web-based searches.

Students can create a class chart to document data that they find important. Allow students to brainstorm what data would be valuable…for example: should they tally materials used that held up without water penetration or  maybe they want to collect timed data to display what materials held up the longest and were the sturdiest. 

Students may use the jigsaw strategy to communicate their findings on how to best solve the challenge presented to them. 

As an extension,  teachers may want to do mini lessons on mathematical conversions of metric units to better identify different physical characteristics of ocean animals. 

Students could continue this process by researching one of the animals and determining its food web, habitat, physical features and adaptations, and reproductive process. This would encompass various science and literacy standards and could be done during science and literacy stations. 

	· 



	Evaluate:  The intention is for students to reflect on their new learning.

	Teacher Directions
	Additional Notes

	Teachers should use the VDOE design rubric and adapt it to meet the needs of this Design brief. 

Teachers could also use data tracking, design templates, and classwork to collect formative assessments along the way. 

Teachers could use a district writing, research, or oral presentation rubric to grade a culminating grade for the engineering project and oral explanation.
	· Extended Activities



[bookmark: _heading=h.lnxbz9]Student Page(s) 
· In the Deep Dark Deep  Design Brief-VDOE-4.7a/5.4b slidedeck- This slidedeck can be adapted as a teacher resources or a student interactive resource
· Length Chart
· Deep Dark Deep Storyboard worksheet. 
· conversion chart 
· ocean’s animal chart 

More student pages below


[bookmark: bookmark=id.ss3sdu7yl4uq]       Name: _______________________
In The
Deep 
Dark
Deep

Challenge: (grades 5)[image: ]

Robot and Monkey went on a deep-sea dive in their trusty submarine but they have run into trouble and their submarine light has stopped working. They were able to get back to the continental shelf, but now they need your help to complete their next mission. With the materials provided, create a new and improved submarine model that will withstand the depths of the water and allow the light to continue to shine.

Identify the Problem:

Criteria and Constraints: You will need a battery, copper wire, and a light bulb. You may use clear cups, 1 foot of masking tape, rubber bands, a piece of foil, a piece of wax paper, a plastic bag. You will have 45 minutes to complete this challenge.



Brainstorm an idea for your submarine.













Team Design


Brainstorm an idea for your submarine.


Below your drawing, includes a list of materials and tools that you will use to create your prototype. Also include the data that you will collect to determine if your device is effective!




[bookmark: bookmark=id.yo050hhiodcz]Name: __________________________ [image: ]

1. Based on what you have learned in science class, label the diagram of the ocean floor.







2.  Based on what you read and observed,  write examples of animals that might live on each level of the ocean floor.  
a. Continental Shelf ________________________________________________
b. Trench _______________________________________________________
c. Abyssal Plain ___________________________________________________
d. Continental Slop__________________________________________________
e. Continental Rise  _________________________________________________
3. How is the light, temperature, and depth of the ocean floor connected? What happens the deeper that you dive into the sea floor?    ___________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________
[bookmark: bookmark=id.vzqgym9mm24u]Math SOL 5.9  Measurement, 5.4, 5.5 Story Problems

Name: ________________________________________

Directions: Use the ocean’s animal chart (slide 20) and the conversion chart to help you solve single-step and multi-step addition, subtraction, and multiplication problems with whole numbers.  Please show all your work on the back (6 boxes). 

1. Identify the Sea Cucumber. How many animals on the chart are larger than this animal? _________
2.  If a Whale is 30 meters long and a Sea turtle is 180 cm. There are 100 centimeters in one meter. How many Sea Turtle would line up to be the same length of the Whale without being longer? _________
3. If a Man of War Jellyfish is 50 meters long, how many would 4 Man of War Jellyfish be? ___________
4. Hatchet fish swim in groups of usually 6 or more. If 8 hatchet fish were swimming together and each fish was 18cm, what would be their combine length?____________________________________
Directions: Use the ocean’s animal chart and the conversion chart to help you identify equivalent measurements. Show all your work in the 2 boxes at the bottom of the back side. 
5. Find an animal that is 2 meters. Measure two meters on the floor with a meter stick. Place a piece of tape on the floor to identify the size of 2 meters. 
a. What is 2 meters converted to cm?  ___________ (1m=100cm)
b. Find three animals from the animal chart that are closest in size without going over 2 meters.
i. __________________________- ____  cm
ii. __________________________- ____  cm
iii. __________________________- ____  cm
6. The continental slope starts at 200 m below sea level, what is the converted to cm? ___________ (1m=100cm)
7. What is the difference between the continental slope and the abyssal plain in cm? ______ (1m=100cm)


[bookmark: _heading=h.35nkun2][bookmark: bookmark=id.bl4t1y4akseo]                VDOE Design Challenge Rubric
	Skill
	Exceeds Expectations 
(4)
	3.5
	Meets Expectations (3)
	2.5
	Developing (2)
	1.5
	Emerging (1)
	N/A

	Asking Questions and Defining Problems
	Identifies criteria of a problem or design statement that accurately matches the intent of the problem and determines additional possible criteria based on the problem description.
	 
	Identifies criteria of a problem or design statement that accurately matches the intent of the problem.
	 
	Identifies criteria or design statements that match the intent of the problem with minor errors.
	 
	Identifies criteria of a problem or design statement but it does not match the intent of the problem.
	 

	Planning and Carrying out Investigations: Designing a Solution
	Plans a design that accurately and completely matches the criteria, constraints, and intent of the problem and explains how components of the design match the problem. 
	 
	Plans a design that matches the criteria, constraints, and intent of the problem.
	 
	Plans a design that partially matches the criteria, constraints, and intent of the problem.
	 
	Plans a design that does not match the criteria, constraints, and intent of the problem.
	 

	Developing and Using Models
	Creates a diagram with detailed and precise descriptions of the measurements, indicates appropriate materials and tools needed to construct the prototype, and indicates data to be collected to determine device effectiveness.
	 
	Creates a diagram with descriptions of the measurements, and indicates materials and tools needed to construct the prototype.
	 
	Creates a diagram with enough detail that another person could duplicate the design (replicable). 
	 
	Creates a diagram that lack detail and cannot be duplicated by another person.
 
	 

	
	Constructs a prototype that aligns to the proposed schematic and explains the diagram.
	 
	Constructs a prototype that aligns to the proposed diagram.
	 
	Constructs a prototype that partially aligns to the proposed diagram.
	 
	Constructs a prototype that does not align to the proposed diagram.
	 

	Planning and Carrying out Investigations: Testing a Design
	Conducts repeated trials of the prototype and collects precise data.
	 
	Conducts a test of the prototype and collects data.
	 
	Conducts a test of the prototype but no data is collected.
	 
	No testing of the prototype is conducted.
	 

	Interpreting, Analyzing and Evaluating Data
	Analyze data accurately to determine effectiveness of the prototype and to explain possible error or limitations of the design.
	 
	Analyzes data accurately to determine effectiveness of the prototype.
	 
	Uses data to determine effectiveness of the prototype but makes minor errors analyzing the data.
	 
	Describes the effectiveness of the prototype without using data generated from testing.
	 

	Obtaining, Evaluating, and Communicating Information
	Describes the prototype clearly, accurately, and completely with precise detail.  Uses relevant scientific and/or mathematical terms/concepts accurately to explain rationale behind the design of the prototype.
	 
	Describes the prototype clearly, accurately, and completely with sufficient detail.  Uses relevant scientific and/or mathematical terms/concepts accurately to explain rationale behind the design of the prototype.
	 
	Describes the prototype simply with minimal detail.  Use of relevant scientific and/or mathematical terms/concepts is limited or partially accurate. 
	 
	Describes the prototype simply with minimal detail.  Use of relevant scientific and/or mathematical terms/concepts absent or inaccurate. 
	 

	Content
SOL ______
	Explains and applies relative and accurate content.
	
	Explains or otherwise applies relevant and accurate content.
	
	Identifies or otherwise applies relevant content with minor errors or omissions.
	
	Identifies or makes connections to irrelevant content OR relevant with major errors or omissions.
	

	Depth of Understanding
	[bookmark: _heading=h.1ksv4uv]Exceeds
28-26  points
	[bookmark: _heading=h.44sinio]Meets
25 to 23 points
	[bookmark: _heading=h.2jxsxqh]Developing
22-20  points
	Emerging
19 or below


[bookmark: _heading=h.z337ya]                                             

[bookmark: _heading=h.3j2qqm3][bookmark: bookmark=id.xcao9kdzmp9g]                                                    Extended Activities[image: ]
Shared Reading: 
· Teachers can do a mini-lesson on the 6 parts of a story plot. Tell them that they are going to listen to a story and see if they can determine the story plot components! 
·  Then, the teacher can read the fictional text In the Deep Dark Deep to the students to gain interest and create a fun way to discuss the elements of a story! Tell students that you will continue to work on elements of a story, creating your own sequence story and even engineering your own submarine for Diver and Monkey!  
· After students have listened to the story, give students the Deep Dark Deep Storyboard worksheet. Have students retell the story in their own words with a partner. Then, point out the word bank to students. Ask them to think back to what they have learned in science and get out their science notes if needed to refresh their memories about the ocean floor. See if students can work with a partner to complete the sentence starters. 
· Then, review with the whole group to ensure accuracy. 
· Together help students identify the 6 parts of the storyboard and write the story part above each sentence starter.  Then using blue, red, and green crayon outline the boxes to show the beginning, middle and end. Ask students to explain how they could tell what the rising and falling action was? 
· Tell students you will continue to reference this story in science, writing, and Math!
Guided Reading/Writing
· During guided reading station time, allow students to work in partners to read the non-fiction text about the features of the ocean floor. While students are reading, they can label the diagram of the ocean floor in the science worksheet. 
· Allow time for students to work independently to create their own fictional story board with text features, images, and a sequential story plot. 


image2.png
Figure 1 Engineering Design Process image based on the Notional Aeronatics and Space Aduinistration (NASA) engineeing desga
model.




image3.png
€ i




image4.png
| COMMUNICATE

Figure 1: Engineering Design Process image based on the National Aeronautics and Space Administration (NASA) engineering design
model.
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