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High School Chemistry

The Mole Concept
Learning Objectives
Students will be able to describe the concept of the mole concerning chemical analysis and use molar mass to determine unknown quantities in calculations.  This lesson is aligned with TEKS in high school chemistry: (c)(8)(A) define and use the concept of the mole, and (B) use the mole concept to calculate the number of atoms, ions, or molecules in a sample of given material.  Through this lesson students will be able to identify the molar mass of a substance with the use of the Periodic Table and basic math skills.  The lesson will also prepare students to perform stoichiometry calculations -- the calculation of quantitative relationships of the reactants and products in a balanced chemical reaction -- concerning the amount of substance created in a chemical reaction when the reactant amount is given.  Ideally this lesson will be given on mole day which is October 23rd between the hours of 6:02 AM and 6:02 PM.  
Content Knowledge

For the introduction to this lesson students should be familiar with the use of scientific notation, base ten numbering system, chemical equations, knowledge of the Periodic Table, along with the differences between atoms and molecules.
Student Grouping

Students will be able to pair up or openly discuss in small groups at the open of the lesson as a brainstorming activity.  As for the rest of the class the instructor will require the full attention of the students as a whole for demonstrations.  When covering an obscure concept such as the mole it is important that information is given to everyone first then determine common misconceptions of the class afterward.  
Methods
The lesson will involve group brainstorming, reflective thinking from the students, along with a historical and conceptual model of the mole concept via a presentation by the instructor.  Students will be expected to participate with each other so that they may build upon their prior knowledge of topics while a scaffold approach is used by the instructor in order to help them understand new ideas.  In order to comprehend an obscure concept such as the mole, it will be important to link this knowledge with ideas that the students are already familiar with such as systems of measurement and the grouping of items (i.e. pairs, dozen).  Only when the students comprehend the idea of the mole will they be able to apply it toward chemical calculations.  
Activities
At the open of class students will be asked to pair off into small teams with their neighbors in order to brainstorm on units used to make measurements.  They will be asked to view a map of the countries of the world which distinguishes between countries that use the metric system and most notably the United States which does not.  In their pairs the students will be asked to come up with units for measuring mass and distance that are common to the U.S. then do the same for countries that use S.I. measurements.  The results should contain three measurements for each of the following: S.I. units for both mass and distance, U.S. units for both mass and distance.  As a chart showing a list of countries that have adopted the metric system with their dates is displayed to the students they will be asked to discuss possible problems scientists encountered when trying to standardize the entire system.  The concept of the mole will then be introduced to the students as a means for addressing the inconsistencies of measurements surrounding matter (5 minutes).  
Students will then reorganize themselves with blank sheets of paper and writing utensils.  They will be asked to consider what they already know about size concerning atoms and molecules compared to the sample of elements that they have previously seen in class.  The students will watch a short video on the historical aspect of the mole and it’s relation to Avogadro’s number.  The video will also include ideas on how the mole concept is relevant and heavily used in chemistry.  On their blank sheets the students will be asked to draw (to the best of their ability) a diagram of each of the elements and compounds that are used as examples in the video.  They will also be asked to create a series of questions that they would either like to know more about or concepts that they did not quite understand (15 minutes).  
Once the video is complete the teacher will ask students to call out samples that they had drawn while presenting actual samples of the random solids, liquids, and gases.  The students should compare their representations to the actual samples and take notes on determining the molar mass (grams per mole) and amount of atoms in one mole of each substance.  Once each species that was noted had been explored students should be able to identify how to determine each element’s molar mass from their periodic tables along with calculate the mass of molecules.  The instructor will then ask for questions that the students may have had while watching the video to observe if any of their questions had been answered or if new questions arose.  Next the instructor will give two to three examples of common simple reactions that occur in nature by writing their chemical formulas and reactions.  Students will be asked to determine each species’ molecular weights, number of atoms, and grams of the unknown elements/molecules (20-25 minutes).  
At the close of class students will be asked to recall their interpretations of how cultures decide to adapt to new concepts of science such as the measurement system and discoveries of concepts such as the mole which makes the dilemma of extremely large numbers into workable ones.  The students will also be asked to analyze how the concept of the mole will be used in lab experiments (5 minutes).
Materials
Students will need blank sheets of paper and writing utensils.  The teacher will need a presentational screen with a projector which can display sound and video via a computer with internet access.  (The video used is available freely on youtube.com.)  The instructor will also need access to various samples of raw materials such as sulfur, lead, salt, water, and a balloon full of any gas.  Those samples that cannot be obtained may be displayed through pictures from the web.  Lastly the instructor will need either a white/blackboard or PowerPoint presentation for demonstrating the chemical calculations so that students may take notes.   
Evaluation
Formal assessment will occur through problem sets that progress from new knowledge to comprehensive skills.  Five problems at two points per piece will take up a portion of their homework grade.  
