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Grade Level: 11 (10-12)               Time Required: Three 45 to 60 minute periods 

 

Keywords: periodic table, chemistry, elements   

 

 

“The Periodic Table: Understanding and Applying Elements to 

Practical Use”  
Marquis T. Henderson 

MSOE REU 2017 

 
Summary 
In these lessons, students will be introduced to the periodic table and the history of its creation. Students 

will also learn of the make-up of the periodic table and how it is organized. Students will use the 

knowledge gained from lectures and activities to properly identify the different groups and families of 

elements in the periodic table. Upon understanding these different concepts of the periodic table, students 

will use the knowledge to characterize the elements and identify their real-life uses. 

Learning Objectives 
Following participation in this interactive lesson plan, students should be able to: 

 Understand the history of the periodic table and how it is used  

 Understand how to read the periodic table and how it is organized 

 Identify the different families and elemental groups in the periodic table and how the table 

relates to characteristics of the elements themselves 

 Recognize common applications and purposes for most elements in the periodic table 

Lesson Plan 

This lesson plan is split into three 45 to 60 minute sessions.  Adjustments can be made for 75-minute 

sessions.  Each session plan includes notes, an activity or demonstration, and assessment questions.  The 

bead chain and container for the physical demonstration of the chain fountain is optional but is highly 

recommended in order to give students a hands-on experience.  The notes in this lesson plan are intended to 

be an overview of the important aspects of each topic.  Further detail on each topic can be found in any 

links provided.  Once again, the activities provided are optional; however, they are intended to reinforce 

what is being learned in the lecture.  Adjustments may be made to the activities to accommodate for various 

amounts of time, equipment, and location.  
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Lesson 1: History of the Periodic Table  

 
Lesson prerequisites: Students should have simple knowledge of some of the basic concepts of chemistry 

and understanding of the structure of an atom, as well as familiarity with Bohr models and the concept of 

valence electrons. 

 

Activity: Demonstrating “The History of Periodic Table” 

 

Time Allotted: 45-60 Minutes 

Preparation: Make sure to read through the activity and be able to explain the major ideas and anticipate 

some of the questions that will be asked.  Be ready with answers that will satisfy the curiosity that will 

arise. 

Materials: 

A set of at least five shapes, each featuring at least three colors, for each group.  

 

Instructions:  

Start the class off by telling students to form up in groups of three in which you will hand each group a bag 

with the different shapes and colors. Tell them to organize the shapes into groups of their liking in regards 

to the characteristics that are present. After all groups are finished organizing the shapes, discuss the 

reasons each group organized the shapes the way they did. 

 

Ask the class, “Why do we organize things into systems?” and describe the world without chemistry or the 

periodic table. Inform the class that without proper organization many things can be misunderstood or 

misinterpreted. Also that without the periodic table a push for understanding chemistry and the different 

elements in the world would have been more far-fetched in terms of relating common characteristics. 

 

Begin, a general lecture to introduce the information that John Newlands, in the 1860's, organized 16 of 17 

known elements into two rows by increasing atomic mass. Each element had similar properties to the 

element above or below it. In 1869, Dmitri Mendeleev expanded this idea. He took 63 known elements and 

wrote the symbol and chemical and physical properties for each element on a card. He organized them in a 

sensible way, increasing atomic mass, again putting similar elements in columns. Mendeleev used his 

process of organizing the periodic table to even predict different elements that had not yet been discovered. 

 

Inform the students that Mendeleev had gaps within his table, in which was corrected 40 years later by 

Henry Moseley, who found a physical basis for the periodic nature of the elements. When using X-ray 

spectra, he realized that wavelength decreased as atomic mass increased, usually. He studied and found out 

that the wavelength decreases by atomic number and not atomic mass. His particular finding leading the 

periodic table to be organized by increasing atomic number from then on. 

 

Show visuals of Mendeleev’s periodic table, the periodic table done by Mosley, and the periodic table of 

today to demonstrate the change in organization and structure of the periodic table. 

 

Have students compare the contributions of Mendeleev and Mosley to the periodic table in a Venn diagram. 

Include the problems with their periodic tables, as well as their types of row/column arrangements list the 

benefits that the tables have since brought the world as a whole. Have the students complete this and bring 

back to class for short discussion. 

 

Pass out a printed out copy of the periodic table before the end of class. 

And ask the students to answer this question as homework to review and discuss for the following class. 

 

Question: 

1. How has the creation of the periodic table helped the world of today? 
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Mendeleev’s Periodic Table 

 

 
 

Mosley’s Periodic Table 

 
 

Today’s Periodic Table 
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Lesson 2: Introduction to the Periodic Table and the Elemental Groups  

 
Lesson pre-requisites: Lesson 1 

 

Activity: Video; Periodic Table: Ferocious Elements 
 

Video Time: 14 minutes 

Lecture Time Allowed: 30 - 45 Minutes 

Preparation: Have video pulled up and loaded.  Prepare questions to ask the class in regards to the video. 

Video link: https://www.teachingchannel.org/videos/periodic-table 

 

Instructions:  

Begin the class with a brief discussion of the question given in Lesson 1 as well as a discussion of the 

results of the Venn diagram the class was asked to make comparing both Mendeleev’s and Mosley’s work.  

 

Then, go over the general structure of the periodic table that was handed out  the previous class showing 

how all the elements are ordered and identifying what each number on the box for an element represents. 

 

Then proceed to play the video, Periodic Table: Ferocious Elements. Have the students take notes while 

the video plays because you will ask questions leading to a discussion afterwards. The video should give-an 

introduction to groups/families of elements and how they  have similar characteristics within them. It will 

also discuss trends of reactivity between elements within groups. 

 

After the video is finished, ask the class what they think causes the elements to be so reactive. Explain that 

it is all because of the valence electrons within the atom. Group 1 in the periodic table only has one valence 

electron and all elements desire to achieve a stable valence electron count of 8 electrons in their outer shell. 

This means all the elements in Group 1 react highly in areas where they can give away 1 valence electron 

to achieve a perfect valence electron count. Group 7, on the other hand, has 7 valence electrons and looks 

to react with other elements in order to gain an electron. 

 

Use this time to now also introduce Groups 2 through 6 and 8, and address the characteristics and number 

of valence electrons within each group. Also introduce the class to the family names of each group: 

Group 1: Alkali Metals     Group 5: Nitrogen Family 

Group 2: Alkali Earth Metals   Group 6: Chalcogens 

Group 3: Boron Family    Group 7: Halogens 

Group 4: Carbon Family    Group 8: Nobel Gases 

 

After this, have the students answer questions in regards to the characteristics of different groups that were 

previously discussed. 

 

 

 

Questions: 

1. What elements make up the Hologens? 

2. What elements make up the Alkali Earth Metals? 

3. How many electrons are in a full valence electron shell? 

4. What drives elements to react? 
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Lesson 3: The Elements and Their Use 

 
Lesson prerequisites: Lesson 2 

 

Activity: Elements of Chemistry: The Periodic Table 

 

Time Allotted: 45-60 Minutes 

Preparation: Make sure to read through the activity and be able to explain the major ideas and anticipate 

some of the questions that will be asked.  Be ready with answers that will satisfy the curiosity that will 

arise. 

Materials: 

Periodic table, index cards, laptops with internet connection 

Instructions:  

Create a card for each of the first 18 elements of the periodic table. Include the following information at the 

top of each card, leaving at least half of the card empty so that students can fill in more information: 

 Atomic number 

 Element symbol 

 Atomic name 

 Atomic mass 

Make enough copies of these cards so that small groups of students will each have one set. Also, make sure 

that all classroom periodic tables are put away or covered up. 

Review the definition of an element and an atom. Next, review the basic structure of an atom, including the 

nucleus, protons, neutrons, and electrons. Choose one of the first 18 elements on the periodic table. Show 

the class how to draw a model for that element using the element's atomic number and atomic mass. Point 

out how many electron shells are in the model, as well as the number of valence electrons, or electrons in 

the outermost shell. 

Divide the class into small groups. Give each group one set of element cards (one for each of the first 18 

elements on the periodic table.) Based on the facts on the card, ask groups to fill in the bottom of each card 

with the following information: 

 Number of protons, electrons, and neutrons 

 A model of an atom of that element 

 Number of electron shells in the atom 

 Number of valence electrons 

Next, ask each group to arrange their cards in order using the following rules: 

 Cards must be placed in the order of their atomic number. 

 All cards in the same column must have the same number of valence electrons. 

 All cards in the same row must have the same number of electron shells. 

When groups have completed this task, reveal a periodic table to the class. Ask them to compare the order 

of their cards with the order of the periodic table. 

Point out that the periodic table is arranged according to the same rules they used. The rows of the periodic 

table are called "periods," and the columns are called "groups." Since elements in the same group have the 

same number of valence electrons, they react in similar ways. This is why elements in the same group have 

similar properties. 

Point out the elements that fall in the center of the periodic table. They are called "transitional elements." 

The groups and periods of these elements follow the same basic rules, but their electrons are configured 

differently. All of the elements in this block have the same number of valence electrons because electrons 

are added to interior shells instead of the valence shell. 
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Identify the following families on the periodic table, and assign one to each classroom group: 

 Halogens 

 Noble gases 

 Alkali metals 

 Alkaline Earth metals 

 Transition metals 

Have students work with a partner to determine the physical properties of one element in their assigned 

family using school laptops or by using the course book: density, boiling point, melting point, and 

conductivity. In addition, ask them to name at least two common uses for that element. 

Have partners share what they learned with their groups. Discuss and identify common physical properties 

of elements within their family. Were elements in that family used in similar ways? 

 

After completion of this activity, students should have a clear understanding of how the periodic table is 

used and the way it organizes the elements by not only atomic number but by the characteristics of each 

element as a whole. 

 

 

Wisconsin academic standards covered in this lesson plan 

 

 A.12.3 Give examples that show how partial systems, models, and explanations are used to give 

quick and reasonable solutions that are accurate enough for basic needs 

 B.12.3 Relate the major themes of science to human progress in understanding science and the 

world 

 B.12.4 Show how basic research and applied research contribute to new discoveries, inventions, 

and applications 

 B.12.5 Explain how science is based on assumptions about the natural world and themes that 

describe the natural world 

 C.12.1 When studying science content, ask questions suggested by current social issues, scientific 

literature, and observations* of phenomena, build hypotheses that might answer some of these 

questions, design possible investigations*, and describe results that might emerge from such 

investigations 

 C.12.2 Identify* issues from an area of science study, write questions that could be investigated*, 

review previous research on these questions, and design and conduct responsible and safe 

investigations to help answer the questions 

 C.12.4 During investigations*, choose the best data-collection procedures and materials available, 

use them competently, and calculate the degree of precision of the resulting data 

 C.12.5 Use the explanations* and models* found in the earth and space, life and environmental, 

and physical sciences to develop likely explanations* for the results of their investigations* 

 C.12.6 Present the results of investigations* to groups concerned with the issues, explaining* the 

meaning and implications of the results, and answering questions in terms the audience can 

understand 

 C.12.7 Evaluate* articles and reports in the popular press, in scientific journals, on television, and 

on the Internet, using criteria related to accuracy, degree of error, sampling, treatment of data, and 

other standards of experimental design 

 D.12.7 Qualitatively and quantitatively analyze* changes in the motion of objects and the forces 

that act on them and represent analytical data both algebraically and graphically 

 G.12.1 Identify personal interests in science and technology, implications that these interests 

might have for future education, and decisions to be considered 

 G.12.2 Design, build, evaluate, and revise models and explanations related to the earth and space, 

life and environmental, and physical sciences 

 


