The Cellular Construction Zone: 
Using a construction site as an analogy for how proteins effect phenotype

Standard Met: MS-LS3-1

Grade Level:  7th Grade 

Learning Goal:
· Students understand that genes determine phenotype through a variety proteins with different functions.

Key Questions: 
1. [bookmark: _GoBack]What are proteins?
2. What jobs do proteins have in the cell?
3. How do protein's different jobs effect a cell's phenotype?

Misconceptions:
· Genes directly determine phenotype
· Proteins are what you find in meat
· Only organisms have phenotypes, cells don't

Vocabulary:
New:
· Protein: Compounds made by organisms that are involved in almost every aspect of what happens in living organisms.
· Function: What something does, or its job. 

Teaching Materials:
· 1. Cellular construction zone matching-flipchart.flipchart
· 1. Cellular construction zone.ppt
·  1. Cellular construction zone-5E.docx
· 1. Cellular construction zone-matching.docx
· 1. Cellular construction zone-notebook.docx
· 1. Cellular construction zone-notebook-key.docx
· 1. DNA Relationship worksheet.pdf
· 1. DNA Relationship worksheet-key.pdf
· 1. Genetic elements-flipchart.flipchart
· 1. Cellular construction zone analysis-flipchart.flipchart
Notes:
· Underlined sections indicate activities where students must record something in their notebooks

	Teacher Does
	Student Does

	ENGAGE                                          Step 4

Facilitate: Give students time to discuss the following 3 hypothesis questions.
1. What are proteins?
2. What jobs do proteins have in the cell?
3. How do protein's different jobs effect a cell's phenotype?


Ask: What do these three images have in common? 
- Prompt class/ groups with other questions if stuck




Ask: What do you think of when I say mutant?
- Hand out individual whiteboards

Facilitate: Give students time to draw/ write then share out ideas







Ask: What causes mutants to look different?
- Write down student responses on the board









Ask: What makes organisms look the way they do?
- Have students keep this in mind as they watch the video

Show: Brainpop video: Cellular Life and Genetics; DNA

Ask: What are 3 main concepts you learned from the video?
Facilitate: Students sharing a concept using Activeengage if available.

Ask: What makes organisms look the way they do?
Facilitate: Students sharing answers in an online forum if available.

	                                                          Step 2

Discuss in table groups and then record hypotheses in notebooks
ESRs:
1. Stuff found in meat, things in muscle. 
2. Make them stronger, make them bigger.
3. Change how big they are. 

Discuss in table groups and share out ideas.
ESR: 
They all have DNA
They all look weird
They are all deformed
They all have weird coloration

Draw pictures or write descriptions of  what they think a mutant is on a whiteboard

Share out ideas to table and to whole class
ESR: 
Blue lobsters
Mice with red eyes 
Monsters 
Super heroes
Ninja turtles
Deformed people and animals

Discuss as a table, then share out to class
ESR:
 The yellow DNA
The spiral shape
DNA
Genes
Poisons
Pollution
Nuclear waste
Radiation
Born with it
Genetic disease

Thinking about the question




Watching/ listening


Share a single concept with class using Activeengage if available
Record 3 main concepts in notebooks


Share ideas in online forum if available
ESR: 
Their parents
Their DNA
Their genes

	EXPLORE                                        Step 5

Connect: Help students see that upcoming matching activity is pulling information reviewed in brainpop video.

Explain: Diagram shows different genetic elements and their names/ descriptions

Show: "1. Genetic elements_flipchart.flipchart" or substitution powerpoint slide
Facilitate: Give students time to discuss matches and then come up to the board to match or share out matches if promethean board unavailable. Then help class come to a consensus and explain any matches they have done incorrectly.

Explain: Emphasize importance of genes 

Hand out: 1. DNA relationship worksheet.pdf
Explain: Students need to write in each genetic element from the previous matching activity and then write in the relationships between them.
 Facilitate: Give students time to fill in worksheet



Use any necessary supplementary materials
- Instructions on slides

Explain: Genes determine phenotype
- Highlight what students know about genes and phenotypes and then where the gaps in that knowledge are
- Single celled organisms have phenotypes too


Explain: What is a protein and how it relates to genes and phenotype.


Explain: Single celled organisms have phenotypes too


Facilitate: Students getting online to do a webquest exploring single celled phenotypes (optional)

Explain: Construction site analogy 

Ask: How is a construction site like a cell?






Show: Different protein functions and images
Hand out: Sets of construction worker images and protein descriptions
Show: Construction site matching flipchart or substitute powerpoint slide
Facilitate: Students coming up to the board and matching. Bring class to a consensus.

Show: Vocabulary
	                                                           Step 3

Listening, looking at matching activity on the screen


Listening, looking at matching activity on the screen

Discuss matches at tables. Come up to the board and match labels to images
Discuss matches and find a consensus
Record class consensus in digital notebooks





Actively listening

Writing name and date on worksheet

Actively and listening, looking at worksheet


Discussing the worksheet answers with their tables. Filling in answers on worksheets and then sharing them with the class.





Listening, connecting precious knowledge to images on slide






Listening and recording three points about proteins in notebooks. Filling in blank in sentence beneath 3 points.

Looking at images, mentally connecting the fact that single celled organisms can have phenotypes

Explore website, find interesting image and share with 


Listening, looking at construction site image
Discuss at tables and share out
ESR: 
Cells have to be built
Cells have things which make them,
Cells have “workers” in them with different jobs

Take matching pieces and lay out on the table. Match workers/ materials with their corresponding proteins/ protein functions.

Come up to the board and match images of workers/ materials with proteins/protein functions.
Record class consensus of matches in notebooks

Enter vocabulary in notebook

	EXPLAIN                                         Step 6

Show: Slides with the following analysis questions


1. What would happen to the building if the workers did their jobs differently?



2. What is an example of a way a worker would change what they were doing?

3. How would this change the way the building looked?


Facilitate:
Give students time to discuss each question in groups and record answers.

Show: Slide with final official analysis question
4. How does a construction site represent a cell with proteins?
Facilitate: Hand out white boards for single, paired and table whiteboard activity with share out









Connect: Tie back to initial image of 3 things from beginning of lesson
Ask: Using the new information you have learned about how proteins impact phenotype have any of your answers changed?


Explain: All three images have to do with mutation
Ask: What causes a mutant to look different?





Assign: Homework, re-visit original hypotheses. If answers have changed used evidence in notebooks to support new hypotheses.
	                                                            Step 1

Discuss each question separately with their table and record answers in notebooks.

1. ESR: 
The house would look different
The house wouldn’t get built
The house would look better or worse
2. ESR:
They could start or stop
They could do something wrong
3. ESR:
Will vary with answer to pervious question, hopefully some interesting, extreme change

Write answers on individual whiteboards, collaborate in pairs to narrow down to a single answer, collaborate as tables to narrow down to a single answer. Share final answers from table with class.
4. ESR:
Different jobs at a construction site are like different jobs proteins have in a cell
Cells are built by proteins like construction workers build a house
Multiple proteins (like workers and materials) come together to create a final product (building or cell)
Proteins determine the way a cell look the same way that construction workers determine the way a house looks 

Looking at images

Discuss at tables and share out.
ESR:
They all have proteins

They are all animals
They all have cells


Discuss at tables, share out
ESR:
Proteins, changed/ abnormal DNA
Mutations
Genetics
Disease
Chemicals
Formulating new hypotheses at home with the new information from the lesson. Recording this hypotheses in their notebooks.


	EVALUATE                                    

- Listening to student responses throughout lesson
- Evaluating quality of responses in analysis section of notebook
- Comparing initial and final hypotheses (homework)

	EXTEND                     
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