Constructing Carbohydrates
Chemistry of Life Unit
Overview

This lesson extends two days and serves as an introduction to carbohydrates and an inquiry based lesson in which students build and break down carbohydrate models. There is a short powerpoint used to engage students and to cover the importance of carbohydrates in the body. This is then followed by the lab in which students explore the intricacies of building and breaking down monosaccharides, disaccharides, and polysaccharides. 
Process Standards

SEPS.1 Posing questions clarify problems to determine criteria for possible solutions 
SEPS.6 Constructing explanations (for science) and designing solutions 
SEPS.8 Obtaining, evaluating, and communicating information

Content Standards

B.1.1 Compare and contrast the shape and function of the essential biological macromolecules (i.e. carbohydrates, lipids, proteins, and nucleic acids), as well as, how chemical elements (i.e. carbon, hydrogen, oxygen, nitrogen, phosphorus, and sulfur) can combine to form these biomolecules.
Essential Questions


-Why are carbohydrates essential in the human body?

-How are carbohydrates built and broken down?

-What are the chemical reactions called for building and breaking down carbohydrates?

Objectives

-Students will be able to explain the importance of carbohydrates in the human body and why they are important in every day function.

-Students will be able to explain the process dehydration synthesis reactions.
-Students will be able to explain the process of hydrolysis. 

-Students will be able to distinguish between monosaccharides, disaccharides, and polysaccharides.

Co-Teaching Model

The introduction to the lesson will be delivered by only one instructor. However, throughout the lab portion, there are checkpoints in which the students need teacher confirmation to move on.  Both teachers will be circulating the room answering questions and confirming student work.
Materials
· Introductory Powerpoint

· Carbohydrate Note Sheet 
· Lab Handout

· Colored Pencil Pack

· Carbohydrate Puzzle Pieces

· Chromebook

Procedures
Preparation
Open the powerpoint and prepare it for viewing on the projection screen before class.

Also, copies of the carbohydrate note sheet and the lab handout need to be prepared
before class. The carbohydrate note sheet and the lab handout also need to be available

on Canvas. Students will be able to pick their own method of completion. Fifteen Puzzle

piece sets for groups need to prepared before the lesson is introduced so the class can

flow smoothly from the introduction into lab procedure. Colored pencil packets also need

to be distributed to all lab stations. At the end of the lab, students will construct a large
polysaccharide on the board with laminated copies of the puzzle pieces.  These will

need to be prepared as well.

ENGAGE/ Introducing the lesson 
After the first bell, pass out the carbohydrate note sheet to students who prefer a paper

copy of the notes. For those who prefer a digital copy, direct them to the Chapter 2

Module on Canvas.  If a student is visually impaired, direct them to the Introductory

Powerpoint in the Chapter 2 Module on Canvas so they can view it on their own screen. 
The lesson will be introduced with a short powerpoint. A short, applicable video clip from
crash course biology will be included at the beginning for help student engagement. The

video includes subtitles for those with auditory impairment.  The key, here, is for
students to understand the importance of carbohydrates in our bodies. Making it
personal will help capture student attention. Students will not have any prior

knowledge of structure, assembly, and disassembly of carbohydrates. After the video,

continue with the rest of the powerpoint to complete the carbohydrates note sheet.
EXPLORE/ Lab Portion
Administer the paper version of the lab or advise students to access the Canvas version

of the lab document. The lab is fairly self-sufficient.  Students will follow the instructions

and complete the inquiry elements as needed.  There are checkpoints where the teacher

has to initial the papers to ensure that students are on the right track.  So during the lab,

the teacher should be active answering questions and ensuring student progress. 

Because of the inquiry nature of the lab, when students ask questions, respond with

another question.  The goal is to get students thinking and to discover information on

their own. Students will learn through the lab how carbohydrates are built and broken

down by constructing monosaccharides, disaccharides, and polysaccharides with the

puzzle pieces provided. The procedure for constructing them is not provided, so they will

explore how to do these to further their understanding of the reactions that build them

and break them apart. 
Productive Questions I anticipate using
-Persistent questions about the prefixes mono, di, and poly.

- What were the products of the combination of two monosaccharides?

-What molecule does H, H, and O form?

-Now that you have combined the two simple sugars, how would you go about splitting

them? What do you think this reaction is called?

-What is formed with three or more simple sugars bonded together?

-What are the products of a dehydration synthesis reaction?

Explain
After the lab is complete, I will conduct a class discussion to tie up the lab and ensure that students have worked understand the desired outcomes. This will include diagrams on the board I want students to have accomplished the learning goals.
Extend
Learning will be assessed with homework after the lab is complete and reviewed.  The

lab includes inquiry elements, so content will need to be “tied” up after the lab is

complete. The homework will be available on both canvas and paper versions.  I do

have students that do not have internet access at home, so for them a paper copy is most appropriate. After the lab, discussion, and homework is complete, we will move on to the next macromolecule: lipids.
