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Periodic Trends 

 
Author(s):  Brandon Steinkuhler and Kaitlyn King 

Team Members:  Brandon Steinkuhler and Kaitlyn King 

Date lesson will be taught:  11/5 and 11/10 

Grade level:  High School, 10-12 

Lesson Source:   

1. http://www.sciencegeek.net/tables/tables.shtml 

2. Wilbraham, Staley, Matta, and Waterman, Chemistry, Pearson Prentice Hall, Boston, 

Massachusetts, 2008. 

Concepts:  Periodic Trends:  Electronegativity, Electron Affinity, Atomic Radius, Atomic Mass, 

Ionization Energy 

Objectives:   

1. At the conclusion of this two-day lesson students will be familiar with the trends in the 

periodic table.   

2. They will be able to predict element properties based on their location in the periodic 

table.   

3. Given element properties, students will be able to predict location on the periodic table.   

Kansas Science and/or Mathematics Standards, Benchmarks, and Indicators:   

 Kansas Science Standard Grades 8-12 

I. Standard 2A - Chemistry:  The student will develop an understanding of the structure of atoms, 

compounds, chemical reactions, and the interactions of energy and matter. 

A. Benchmark 2:  The students will understand the states and properties of matter. 

1. Indicator:  The student understands the periodic table lists elements according to 

increasing atomic number.  This table organizes physical and chemical trends by groups, 

periods, and subcategories. 

a. Elements in the same group have the same number of valence electrons and can 

be used to predict similar physical and chemical properties.  Elements are 

grouped by similar ground state valence electron configurations.   

II. Standard 7 – History and Nature of Science:  The student will develop understanding of science as a human 

endeavor, the nature of scientific knowledge, and historical perspectives. 

A. Benchmark 2:  The student will understand science from historical perspectives. 

1. Indicator:  The student demonstrates an understanding of the history of science. 

a. Science progresses by incremental advances of scientists or teams of scientists.. 

 

http://www.sciencegeek.net/tables/tables.shtml


Materials list, advance preparation, and handouts:   

Materials required for activities: 

1. Periodic Table Activity: 32 Notecards with elements on them, masking tape 3-D  

2. Drawing Periodic Trends:  5 different colors of markers (10 of each color) 

3. Periodic Table Activity:  approximately 600 standard drinking straws (purchased by 

Brandon), 6 96-well plates, 15 scissors, 15 rulers, 6 permanent markers 

**Please see attached documents and the PowerPoint for detailed procedures of the 

activities.   

 

General Teaching Materials: 

1. Projector, PowerPoint, whiteboard, dry-erase markers 

 

Accommodations:  Students will work in groups for the 3-D periodic table activity.  This 

provides support for students who struggle with the lab or material.  Students will also work in 

groups to answer the questions in the explore activity.  Students will have a choice of activity at 

the end of the lesson.  The activities they can choose from are at slightly different levels of 

difficulty.  Providing students a choice of activity helps to differentiate instruction for different 

ability levels.  If students in the class had visual problems, we would provide some options for 

oral activities.  For example, they could respond to the quiz orally rather than writing their 

answers.  This is also an option for English Language Learners who may be able to vocalize their 

responses but struggle to write them.  If there were students with auditory problems in the class, 

we would provide them with a detailed copy on notes that they could use to follow along in the 

class.  Students with dexterity challenges may struggle to measure and cut the straws in the 

activity.  For these students we could assign them a leadership role in the group so that they are 

in charge of keeping their peers on task, asking questions, etc.  In this way they can still fully 

participate in the group.   

 

Safety:  We will closely observe the students’ use of scissors in the classroom to ensure that no 

horseplay is occurring.  We will only allow two students in each group to use the scissors so that 

we can more carefully monitor who has scissors and how they are being used.  When students 

are in the lab area during the 3-D periodic table activity they will be required to follow the 

laboratory safety procedures that they signed at the beginning of the course.  

 

Five-E Plan 



Day 1 

  
Teacher Does        Probing Questions      Student responses  

Engage: 
Learning Experience(s) 

     

Time: __10_minutes  

Critical questions that will 

connect to prior knowledge 

and create a need to know. 

      

Expected Student  

Responses/Misconceptions 

 

Video showing trends such 

as reactivity 

http://www.youtube.com/w

atch?v=MGTKVaZcq8Y  

 

 

 

Bell-ringer:  Ask students 

probing questions about 

valence electrons and the 

periodic table.   

How is the periodic table 

arranged? Why is it 

arranged that way? 

 

How do valence electrons 

relate to that arrangement? 

 

What does the number of 

valence electrons tell you 

about an element? 

Increasing atomic number. 

Increasing atomic size 

which actually decreases 

across a period. – This 

should lead into a 

discussion about the history 

of the periodic table and 

how Mendeleev originally 

ordered it according to 

mass. 

 

 

 

Teacher Does        Probing Questions      Student responses        

Explore: 
Learning Experience(s) 

 

Time: _20_minutes  

Critical questions that will 

guide students to a common 

set of experiences. 

       

Expected Student  

Responses/Misconceptions 

Periodic Table Activity:  

Students will explore how 

the periodic table is 

arranged using review 

information about groups 

and periods as well as 

incorporating information 

about valence electrons and 

properties.  Every student 

will have a note card with 

the name of an element 

taped to their back.  They 

must determine what their 

element is by asking other 

students questions such as 

“Do I have 7 valence 

electrons?”  They may only 

ask yes/no questions and 

may only ask one question 

per student.  The students 

cannot ask atomic number, 

symbol, or atomic mass as 

Students will be called on to 

explain how they 

determined which element 

they had.   

 

What other questions might 

you have asked to determine 

your element?   

 

What can you learn about 

an element from its position 

on the periodic table? 

 

What is atomic mass? 

 

Where can you find atomic 

mass? 

 

What is the atomic mass of 

oxygen? 

 

What is atomic radius? 

Students should be able to 

determine their elements 

from asking questions 

within approximately 5-10 

minutes of the activity.  

Students will likely have 

determined their element by 

asking questions about 

periods and families.   

 

 

Students are expected to 

respond that you can 

determine the number of 

valence electrons from the 

element’s column in the 

periodic table.  They should 

also know that electron 

configuration can be 

determined from the 

placement on the table.  

They should also know that 

http://www.youtube.com/watch?v=MGTKVaZcq8Y
http://www.youtube.com/watch?v=MGTKVaZcq8Y


they guess the element.   

 

Discuss as a class the bell-

ringer and engagement 

questions. 

 

Discuss properties of 

elements that can be 

predicted from the periodic 

table.  Ask students what 

these properties mean and 

what they describe about 

the element.  The properties 

include electronegativity, 

electron affinity, atomic 

radius, atomic mass, and 

ionization energy 

 

What factors might affect 

atomic radius? 

 

What do you think 

ionization energy is?  What 

does it tell us about the 

element? 

 

What do you know about 

electronegativity? 

 

What do you know about 

electron affinity?  How is it 

related to electronegativity? 

some physical property 

trends can be predicted from 

the position on the periodic 

table such as boiling point.  

They are also expected to 

know different group names 

on the table.    

 

Students should be familiar 

with concepts such as 

atomic mass and radius.  

They should have a vague 

idea about ionization 

energy.  Students will be 

less familiar with ideas like 

electronegativity, electron 

affinity, and ionization 

energy. 

 

 

Teacher Does        Probing Questions      Student responses       

Explain: 
Learning Experience(s) 

 

 

 

Time: _50_minutes  

Critical questions that will 

help students clarify their 

understanding and 

introduce information 

related to the lesson 

concepts/skills. 

 

Expected Student  

Responses/Misconceptions 

Brief lecture about the 

properties of 

electronegativity, electron 

affinity, and ionization 

energy.  Following the brief 

lecture we will ask the 

students questions about 

these properties and the 

elements.  Students will 

work in groups of 2 or 3 

and will write down their 

answers on a sheet of paper 

then we will call on 

students to share their 

answers.  We will collect 

their papers at the end of 

class to use as formative 

assessment. 

Note:  we will include a 

short break for students to 

get up and move around. 

 

Based on what you know, 

which element do you 

expect to have the highest 

electronegativity?  The 

lowest?  Why?  (Students 

will have to explain their 

answers) 

 

Which element do you 

expect to have the largest 

atomic radius?  Smallest?  

Why?   

 

Which element do you 

expect to have the highest 

electron affinity?  Lowest?  

Why? 

 

Which element do you 

expect to have the highest 

ionization energy?  Lowest?  

Why? 

Students should be able to 

use their knowledge about 

valence electrons and ions 

to predict that the element 

with the highest 

electronegativity will be in 

the halogen family.  Many 

of them may not be able to 

pick out the correct element 

in the family however.  

Many will likely guess 

Astatine because it is larger.  

Similarly, they should be 

able to predict that the 

element with the smallest 

electronegativity will be in 

the 1
st
 group.  But they will 

likely choose H.   

 

Students will most likely 

mistakenly think that atomic 

radius increases with atomic 



 

 

 

 

 

 

We will give students 

copies of the periodic table 

and pass around markers.  

We will have them use the 

markers to draw the trends 

in different colors so that 

they can use it as a 

reference later in the 

course. 

 

Which element do you 

expect to have the largest 

atomic mass?  Smallest?  

Why? 

 

Have the students describe 

what they think the trends 

are in these properties. 

mass.  So they may guess 

Radon or one of the heavier 

elements.  Using the same 

reasoning, they will likely 

guess that H has the 

smallest radius. 

 

Since electron affinity is 

similar to electronegativity 

at this point it is expected 

that students will be able to 

predict that F has the 

highest electron affinity and 

Fr has the lowest. 

 

Students should be able to 

guess that it is hardest to 

remove an electron from 

He.  Fr has the lowest 

ionization energy. 

 

Students should know that 

the largest elements have 

the biggest mass and vice 

versa.   

 

Beginning of Day 2 

 

Engage: 
Learning Experience(s) 

     

Time: __10_minutes  

Critical questions that will 

connect to prior knowledge 

and create a need to know. 

      

Expected Student  

Responses/Misconceptions 

 

Bell-ringer:  Ask students 

to recall the periodic trends 

discussed on Day 1.     

What properties were 

discussed? 

 

What do these properties 

tell you?   

 

What are the trends in these 

properties? 

 

How might you use what 

you have learned so far 

about trends in the rest of 

your chemistry classes? 

Students should be able to 

collectively recall the 

properties and give a 

general description of them. 

 

Students will likely not be 

able to tell us what the 

trends are in the properties 

yet without referencing their 

notes.  At the end of Day 2 

they would be expected to 

better recognize the trends.   

 

We hope a few students will 

be able to make the 

connections between these 

properties and things like 



reactivity.  This will 

generate more discussion 

about these ideas.   

       

Teacher Does        Probing Questions      Student responses    

Extend / Elaborate: 
Learning Experience(s) 

 

        

Time: _30_minutes (total) 

Critical questions that will 

help students extend or 

apply their newly acquired 

concepts/skills in new 

situations. 

 

Expected Student  

Responses/Misconceptions 

Day Two Activity 

Students will do an activity 

to create a visual 

representation of the trends 

on the periodic table.  

Students will be in groups.  

Each group will be 

responsible for a different 

property.  Using well plates 

and straws they will need to 

create a 3D visual 

representation of the trends 

on the periodic table.  See 

attached procedure for 

detailed instructions.   

Following the activity we 

will rearrange groups using 

the Jigsaw method so that 

one student from each 

group is now in a new 

group.  In these new 

groups, they will each be 

responsible for explaining 

the trends they saw and 

they can discuss how they 

compare. 

 

 

 

Discuss how the trends can 

be used to predict reactivity 

and why it is important to 

understand the trends. 

 

 

Discuss nuclear charge and 

how that affects the trends. 

 

Discuss the effects of 

What are the trends that you 

see in the periodic tables?   

 

Explain what your 3-D 

models show. 

 

How do the trends of the 

different properties 

compare? 

 

Why does atomic radius 

have a different trend than 

atomic mass? 

 

Why do you think 

electronegativity and 

electron affinity have 

similar trends? 

 

The 3-D periodic table 

model shows first 

electronegativies.  Do you 

think it is possible to have 

2
nd

 or even 3
rd

 order 

electronegativity values?  

Why or why not? 

 

 

 

How can the trends you just 

modeled help you predict 

what will react together or 

how violently two elements 

might react? 

 

What determines the 

nuclear charge?  How does 

it affect atomic radius?  

How does it affect the other 

The models should help the 

students see the trends and 

recognize how they are 

similar.  They should be 

able to respond that 

electronegativity, electron 

affinity, and ionization 

energy follow the same 

general trend. 

 

Each group of students can 

display their models and 

should be able to articulate 

the trends for the respective 

property.   

 

We have already discussed 

the atomic radius trend so 

students should be able to 

tell us that the increasing 

protons as you move right 

across a period pull the 

electrons in, decreasing the 

radius.  They should also be 

able to make the connection 

that the increase protons 

also add mass.   

 

Students may have some 

trouble understanding the 

difference between 

electronegativity and 

electron affinity.   

 

They will likely not have an 

accurate guess about why 

elements can have multiple 

electronegativities.  This 

will be a good opportunity 



electron shielding. 

 

 

 

 

 

 

With remaining time 

students will have the 

option of three different 

activities to reinforce the 

vocabulary learned in the 

lesson.  The activities will 

be at different difficulty 

levels to provide 

differentiated instruction.  

The activities will require 

students to recognize and 

understand the vocabulary 

from the lesson.   

trends? 

 

Why does Fluorine have a 

higher electronegativity 

than iodine?  Think about 

atomic structure. 

 

 

 

 

 

Please see the attached 

documents for the 

description of the 

vocabulary activities.   

to relate this concept to the 

concept of ions. 

 

 

 

Students should be able to 

tell us that elements with 

high electronegativities will 

react with low 

electronegative elements 

and so on for the other 

properties.  

 

Students should know that 

the number of protons 

affects nuclear charge.  The 

higher the nuclear charge, 

the smaller radius, as in the 

trends. 

 

Students will likely not 

know what shielding is.  We 

will have to prompt them 

and to think about electron 

configuration to figure out 

what it is.   

 

By the end of the lesson 

students should be familiar 

with the vocabulary.   

 

Teacher Does        Probing Questions      Student responses      

  Evaluate: 
Include summative 

evaluation below. 

   

 

 

Time: _20_minutes        

 

Critical questions that ask 

students to demonstrate 

their understanding of the 

concepts and process skills.  

These questions must 

directly relate to the 

lesson’s performance 

objectives. 

 

Expected Student  

Outcomes 

At the end of the first day 

we will give a brief quiz 

over the material covered to 

evaluate how well the 

students learned the 

material and the overall 

effectiveness of our 

teaching.   

See attached quiz for the 

questions we plan to ask 

and the answer key. 

The questions are over the 

material covered.  They 

should be able to answer the 

questions correctly, but it is 

likely that students will still 

make mistakes.  We will use 

this information to reflect 

on our own teaching.   

 


