
 

 
 
 

Periodic Trends 
 

 
 

C. Souders - Battlefield 
 

Standard of Learning 
 

(SOL CH.2 d, e, f, h): The student will demonstrate an understanding of the periodic table and the relationship between properties of 
elements and their electron structure.  
  

. 
 

Essential Question(s) 
 

 How are elements in a family or group related and what the general trends regarding properties? 
 How are elements in a period related and what are the general trends regarding properties? 
 How is ionization energy impacted by the shielding effect? 



Unit:  The Periodic Table   
Lesson:  Periodic Trends   
Time Frame:   90 minutes (1 block) 
 

PWCS Standards Based Planning Process 
 

 
  

Standards:  What will students know and be  able to do?   
 
Essential Understandings -    

 When elements are listed in order by atomic number, repeating patterns of physical and chemical properties identify families of elements with similar properties.   
 
 The periodic table shows these families or groups in columns. 

 
 The horizontal rows are called periods.  

 

 The valence electrons govern the chemical properties of the elements.  Many of the properties of the elements change predictably across a period or down a group of 
the periodic table.  Some examples of these are  

o atomic radius 
o electronegativity 
o ionization energy  (the shielding effect tends to reduce ionization energy) 

 
 Basic trends in periods and families help to predict the outcomes of atomic interactions. 

 
 Elements may occur in three physical states (solid, liquid, gas).  These states are characterized by: 

o density 
o conductivity 
o melting point  
o boiling point 
o malleability 
o ductility 

 
Essential Skills –    

 Given a randomly arranged set of elements with atomic number(s) and properties, arrange them in order, showing appropriate breaks from one period to 
another. 

 Relate the first ionization energy to the position of the element with respect to other members of its period by its period location and to other members 
of its family by its family location. 

 
 



Assessment:  How will the student and I know when he/she is successful?   
 

 Before Lesson (Pre-Assessment) – This lesson will follow a previous lesson on reading the periodic table, subatomic particles, electron configurations, 
etc.  Assessment results should provide information to the teacher on whether or not the students are ready to move on.  Students should be able to 
interpret short hand notation of an element, identify the number of protons, neutrons and electrons and write the electron configuration for an element.  
There is an introduction activity provided that identifies if a student can interpret data given to them. 
 

 During Lesson (Formative) – Concepts will start off simple and build throughout the lesson.  Student assignments are important for the teacher to tell if 
there is a good level of understanding.  Students can generally understand what the pattern of the specific periodic trend is but they have a difficult time 
applying that trend in a question.  It is important for the teacher to not only question what the trend is but to ask questions that require application. 
 

 After Lesson (Summative) – There is a quiz that assesses student progress in this lesson.  This information would most likely be included in a unit test 
as well.  The assessment directly assesses skills practiced during the lesson.  

 
 
 

Essential Skill  (Continued) –    
 

 Match the names of selected specific groups on the periodic chart with the elements they represent (alkali metals, alkaline earth metals, halogens, 
noble gases, transition elements, etc.) 

 Compare the 1 through 18 numbering system with the A/B system(s) and relate to the chemical and physical characteristics of the elements contained 
therein. 
 

 Relate the electronegativity of an element to its position on the periodic chart. 

 Relate the shielding effect to the first ionization energy. 
 

 Using the “BrINClHOF” mnemonic, “HONClBrIF” mnemonic or saying “go to number 7 and make the shape of a 7”, list the elements that occur 
in the diatomic state when in the free state.  

 

 Given an appropriate periodic chart, the student will be able to ascertain each of the characteristics of an element and will use that information to 
completely describe the element. 



 PWCS Standards Based Planning Process (continued) 
 
 Task Analysis: What knowledge, skills and level of understanding do students need to be successful with this lesson?  

 

 Pre-Assessment Data: Students should be able to pull some information from previous knowledge –  
o Identify what the difference between an ion and isotope is. 
o Read a periodic table and interpret the data it presents 

 

 Important Vocabulary (Literacy) –  
 
 
 
 
 
 
 

 

 Skill Development and Differentiation– There are many points in this lesson where students can be evaluated and teaching methods edited to support all 
students. 

o Students who are moving ahead of pace could participate in experiments to chemically test whether a substance is a metal, non-metal or metalloid. 
o Students who need more assistance could create a periodic table that can be broken down (using note cards) that will allow them to divide the 

elements into their groups, trends, classifications, etc.  This could provide students with hands-on practice. 
o The labeling of the periodic table during lecture should help students visualize where specific sections are on the periodic table.  Colors and keys 

should make it easy to identify.  The teacher also creating a master copy should help those students with a photographic memory. 
o The PowerPoint is to be used as a tool to assist in delivering information to students.  The teacher should break where necessary to allow students 

to participate in activities and/or handouts to ensure the information is being absorbed. 
 
 
 
 

Metalloids 
Nonmetals 
Noble gases 
Metals 
Inner transition metals 

Halogens 
Transition metal 
Representative elements 
Periodic law 
Ionization energy 

Alkali metals 
Alkaline earth metals 
Cation 
Anion 
Electronegativity 

Group (previous) 
Period (previous) 
Atomic radius 
Ion (previous) 
Isotope (previous) 



PWCS Standards Based Planning Process (continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Instruction Using Inquiry Model:   What learning experiences will facilitate student success? 
 
 
Framing the Learning: 

1. Engage – This lesson is embedded in a unit regarding the periodic table.  The opening activity taps into skills taught at the very beginning of the year 
and at the same time introduces the concept of trends within elements.  Students will work in groups to build their tables based off information given 
in the appendix of the text.   

Learning Experiences: 
2. Explore – One main activity is included in this lesson, the Martian Activity.  This activity allows students to apply the concepts learned in the lesson 

yet keeps it interesting by using a make-believe scenario and treating the assignment as a riddle.  It is important to make sure students use the fake 
element presented to them in the assignment and they do not copy sections of the periodic table thinking this is the answer. 

3. Explain – There is a PowerPoint provided with the basic knowledge needed in this lesson.  There is also a blank periodic table included for students 
to label as they work through the lecture.  It is helpful for the teacher to label a periodic table along with the students so they understand what they 
are labeling and why.  Students are encouraged to use colors with a key as well as word labels to help them to visualize the parts of the periodic table. 

4. Elaborate – There is one practice handout included that requires students to apply the trend concepts to the periodic table.  It is up to the teacher to 
decide if more practice is needed for students and to guide them in the right direction for assistance.  Teachers will need to correct this assignment for 
accuracy to provide students with accurate feedback and guidance.  It is important for the teacher to make sure students not only know the trends but 
they also know how to apply the trends. 

5. Evaluate –  There is a Periodic Trends Quiz included in this packet, the information will also be included in a cumulative unit test.  The teacher may 
choose to include smaller formal assessments throughout the lesson as they feel necessary. 

 



 
 
 
 
 
 
 
 
 
 
 
 

Resources: 
 Introduction Activity Handout, copies of Appendix B.2 or copies of the textbook for each group of students.  Or a supplemental chart with properties of 

elements such as melting point, boiling point and density. 
 Periodic Trends PowerPoint 
 Blank Periodic Table, colored pencils/crayons for labeling. 
 Martian Activity – directions, answer sheet and a periodic table for reference. 
 Periodic Trends Handout 
 Periodic Trends Quiz 

Reflection:  Based on data, how do I refine the learning experiences and/or the assessment? 
 
 

 Analysis of Data – This lesson is the closing lesson of this unit, however the concepts will continue in future lessons for things such as covalent bonding.  
Evidence of mastery will come from the quizzes, assignments and verbal assessments completed by the teacher.  Assessment during the lesson will allow the 
teacher to edit pacing and scaffold as necessary.   

 
 Immediate Implications – The teacher can create more practice problems and activities to allow students to practice more.  With guidance the student could 

create a set of flashcards with elements to physically make a periodic table and divide up the sections as well as use them with the teacher to practice the 
trend patterns.  If a student has a strong grasp on the topics they could participate in a lab that chemically tests whether the substances are metals, non-metals 
or metalloids.     
 

 Future Planning – This lesson was developed to scaffold students into a strong understanding of the divisions of the periodic table and the trends of the 
periodic table.  At each stage of the lesson the teacher will evaluate students progress and adjust accordingly.  If the final assessment of the lesson requires 
re-teaching the teacher will edit the pace to accommodate.   

 
 
 
 
 
 
 
 
 



 
 
 
 

 
 

Introduction Activity: Trends in Physical Properties 
Procedure: 

1. In your group obtain a large whiteboard and marker.   
2. Make a table with five columns.  In the first column list the metals lithium, sodium, potassium, rubidium 

and cesium, in that order.  Title the other four columns atomic number, melting point, boiling point and 
density. 

3. Make a second table for the nonmetal elements fluorine, chlorine, bromine and iodine.  Title the other 
four columns atomic number, melting point, boiling point and density. 

4. Use table B.2 (in Appendix B of the textbook) to complete each table.  Include the appropriate units for 
each property. 

Think About It: 
1. For the metals, what are the trends for the melting points and boiling points as the atomic number 

increases. 
2. Are the trends for melting and boiling points the same for the nonmetals?  Explain. 
3. What is the general trend in densities of the metals with increasing atomic number? 
4. Why is the range of densities much greater among the nonmetals than among the metals? 

 
 
Use appendix B.2 from Prentice Hall: Chemsitry © 2005 
 

(SOL CH.2 d, e, f, h): The student will demonstrate an 
understanding of the periodic table and the relationship between 
properties of elements and their electron structure.  

ENGAGE 
PHASE 

Name:  ____________________________________ 
 
Class Period:  ______       Date:  ________________ 



 



 
 



  

 



 

 
 

Martian Activity 
 

You are a part of a collection of scientists who have been chosen to assist a group of alien scientists. In 
order to be able to converse scientifically, you must learn their language, and most importantly, you 

must arrange their elements according to the trends that exist in the periodic table. Below are clues for the 
alien's elements. So far, the aliens have only discovered elements in groups 1, 2, and 13-18, and periods 1-5. 
Although the names of the elements are different, they must correspond to our elements if our belief of 
universal elements holds true. Read each clue carefully, and then place the symbol for that clue's element in the 
blank periodic table provided. 
 

1. Livium (Lv): This element is responsible for life. It has 2 electron energy levels and 4 electrons 
available for bonding in the outermost energy level. 

2. Computerchipium (Cc): This element is important for its use as a semiconductor in computers. 
3. Lightium (L): This is the lightest of elements; aliens used to use it in their aircraft until their aircraft 

caught fire in a horrific accident. 
4. Breathium(Br): When combined with Lightium (L), it makes the alien's most common liquid whose 

formula is L2Br. 
5. Francium (F): A metal found in period 4 group 13. 
6. Moonium (Mo): An element with an atomic number of 34. 
7. Explodium (Ex): This element is the most reactive metal on the alien's table. 
8. Violetium(V): This element is found as part of a compound in bananas. When burned, it has a violet 

colored flame. 
9. Sparkium (Sp) and Burnium (Bu) are members of the alkali metal group, along with Violetium(V) and 

Explodium (Ex). Their reactivity, from least to greatest, is Sp, Bu, V,  
10. Balloonium (Ba): A noble gas used to fill balloons. 
11. Toothium (To): This element is added to juices to help build strong bones and teeth. 
12. Metalloidium (M) and Poisonium (Po): Two metalloids found in period 4. Po is the more massive than 

M. 
13. Lowigium (Lo): A period 4 halogen. 
14. Darkbluium(Dk): Has an atomic mass of 115. 
15. Hugium (Hu): The element on the alien's periodic table that has the most mass. 
16. Glucinium (Gl): The element found in period 2, group 2. 
17. Reactinium (Re): The most reactive non-metal on the periodic table. 
18. Balloonium (Ba), Signium(Si), Stableium(Sb), Supermanium (Sm), and Hugium (Hu) are all noble 

gases. They are arranged above from least to most massive. 
19. Cannium (Cn): This element helps to preserve foods; it is used in can manufacturing. 
20. Burnium (Bu), Blue-whitium (Bw), Bauxitium (Xi), Computerchipsium (Cc), Bringer-of-lightium (Bl), 

Stinkium (Sk), Purium (P), and Stableium (Sb) are all found in period 3. Bu has 1 electron in its outer 
energy level, Bw has 2, Xi has 3, Cc has 4, Bl has 5, Sk has 6, P has 7 and Sb has 8. 

21. Scottishium (Sc): A metal element found in group 2. 
22. Infectium (If): This element, mixed with alcohol, is used on cuts. 
23. Abundantcium(Ab): One of the most abundant gasses in the universe. It has 7 protons, 7 neutrons,and 7 

electrons. 
24. Some additional clues: The number after the symbol indicates the number of electrons in the outer 

energy level: Notalonium(Na): 5 Earthium (E): 6 Boracium (B): 3 

(SOL CH.2 d, e, f, h): The student will demonstrate an 
understanding of the periodic table and the relationship between 
properties of elements and their electron structure.

Name:  ____________________________________ 
 
Class Period:  ______       Date:  ________________ 

EXPLORE 
PHASE 
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Periodic Trends PowerPoint 
See the attached PowerPoint file titled “Periodic Trends” to edit and/or present. 

Slide 1 

The Periodic Table

 

 

Slide 2 

History

Dmitri Mendelev (1834-1907)
– Properties were functions of atomic masses
– Similar properties occurred after varying length
– Arranged based on increasing atomic mass

Henry Mosley (1887-1915)
– 1913 rearranged based on increasing atomic 

number (periodic law)

 

 

(SOL CH.2 d, e, f, h): The student will demonstrate an 
understanding of the periodic table and the relationship between 
properties of elements and their electron structure.

EXPLAIN 
PHASE 

Name:  ____________________________________ 
 
Class Period:  ______       Date:  ________________ 



Slide 3 

Names & Symbols

Most common source for name is some 
property of the element
Element’s place of discovery
Mineral in which element was found
To honor person or place
Symbols derived from English/Latin name
Symbols contain capital and lowercase

 

 

Slide 4 

Positions of Key Elements/Groups

Columns are groups & rows are periods
Metals – left side; high luster & good 
electrical conductivity
Nonmetals – right side; nonlusterous & poor 
electrical conductivity
Metalloids – along the staircase; properties 
of both

 

 

Slide 5 

*Label your periodic table*

 

 



Slide 6 

Common Groups

Representatives – Group A
Transitions – Group B
Active Metals

Group 1 (1A) – Alkali Earth
Group 2 (2A) – Alkaline Earth

Nonmetals
Group 16(6A) - Chalogens
Group 17(7A) – Halogens
Group 18(8A) – Noble Gases

 

 

Slide 7 

*Label your periodic table*
 

 

Slide 8 

Common Properties

Elements w/ 3 or fewer electrons in outer 
level are considered metals

Elements w/ 5 or more electrons in outer 
level are considered nonmetals

Metalloids have properties of both

 

 



Slide 9 

Periodic Properties

Element’s position is related to its atomic 
number and its electron configuration

 

 

Slide 10 

Atomic Radius

Radius of atom without regards to its 
surrounding atoms
Increases down a group (more levels)
Decreases from left to right across table

 

 

Slide 11 

Radii of Ions

Ions generally smaller than their atoms 
Ions that are free to move can conduct an 
electric current
Metallic ions formed by a loss
– Smaller than their atoms

Nonmetallic ions formed by a gain 
– Larger than their atoms

 

 



Slide 12 

Electronegativity

Tendency for atoms to attract electrons when 
combined w/ another element
Decreases down a group
Increases across a row
Metals have low electron affinities
Nonmetals have high electron affinities

 

 

Slide 13 

Ionization Energy

Energy required to remove an electron from 
an atom
1st ionization energy – energy to remove the 
first electron
Increases across row/period
Decreases down a column/group
Metals have low ionization energies
Nonmetals have high ionization energies

 

 

Slide 14 

*Label your periodic table*

 

 

 
  



  



 
 

 

 
 

Periodic Trends 
 
 

Circle the atom in each pair has the larger atomic radius? 
 

1. Li or K 
2. Ca or Ni 
3. Ga or B 
4. O or C 
5. Cl or Br 
6. Be or Ba 
7. Si or S 
8. Fe or Au 

Circle the atom in each pair has the larger ionization energy? 
 

1. Na or O 
2. Be or Ba 
3. Ar or F 
4. Cu or Ra 
5. I or Ne 
6. K or V 
7. Ca or Fr 
8. W or Se 

Circle the atom in each pair has the smaller electronegativity? 
 

1. K or O 
2. Ba or I 
3. Al or I 
4. K or Cs 
5. Fe or I 
6. F or S 

 
 

(SOL CH.2 d, e, f, h): The student will demonstrate an 
understanding of the periodic table and the relationship between 
properties of elements and their electron structure.

Name:  ____________________________________ 
 
Class Period:  ______       Date:  ________________ 

ELABORATE 
PHASE 



Periodic Trends KEY 
 
 

Circle the atom in each pair has the larger atomic radius? 
 

9. Li or K 
10. Ca or Ni 
11. Ga or B 
12. O or C 
13. Cl or Br 
14. Be or Ba 
15. Si or S 
16. Fe or Au 

Circle the atom in each pair has the larger ionization energy? 
 

9. Na or O 
10. Be or Ba 
11. Ar or F 
12. Cu or Ra 
13. I or Ne 
14. K or V 
15. Ca or Fr 
16. W or Se 

Circle the atom in each pair has the smaller electronegativity? 
 

7. K or O 
8. Ba or I 
9. Al or I 
10. K or Cs 
11. Fe or I 
12. F or S 
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