
 Trend Setter Student Guide 

 

Target Inquiry GVSU-2009, Deanna Cullen, Whitehall High School 
1 

Trend Setter 
 

 OBJECTIVES 
 The student will be able to identify trends of electronegativity, atomic radii and ionization 

energy on the periodic table. 

 The student will be able to explain the periodicity of the trends of electronegativity, 
ionization energy and atomic radii found on the periodic table.  

 The student will be able to identify elements with similar properties based upon their 

location on the periodic table.   

 The student will be able to predict properties of elements based upon where that element 
is found on the periodic table.  
 

 PROBLEM / QUESTION 
What are some of the trends found on the periodic table?  You will receive a deck of element 

cards with some of the properties of the main group elements.  These cards are coded so that you 

will not know the identity of each element.  You will be asked to arrange the cards based upon 

trends of properties, thus developing knowledge of some of the trends of the periodic table.  By 

understanding the format and trends of the periodic table, you will be able to synthesize many 

concepts in chemistry. 

 

 PRIOR KNOWLEDGE 
Students should have a working knowledge of the parts of an atom. 

Students should be able to write the noble gas electron configurations of all the elements on the 

periodic table. 

Students should know the definition and have a basic understanding of ionization energy, 

electronegativity and atomic radii.   

 

 SAFETY 
Wear safety goggles in the lab.  

Phenolphthalein is harmful if swallowed and will irritate skin and eyes.   

 

 MATERIALS 
Goggles     Element card set 

0.50 gram magnesium ribbon   Periodic table outline 

0.50 gram calcium turnings   Colored pencils, pens and/or markers 

2-100 mL beakers    Distilled water 

2-250 mL beakers 

Phenolphthalein indicator solution 
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 BACKGROUND INFORMATION:  History of the Periodic Table 

In 1865, the English chemist, John Newlands arranged the first 16 elements known at that time in 

order of increasing atomic mass.  He placed these elements into two rows and he observed that 

the elements in each column had similar chemical and physical properties.  Newland called this 

pattern the Law of Octaves since the properties seemed to repeat after the eighth element.   

In 1870, the Russian chemist, Dmitri Mendeleev used this and other information to arrange the 

63 elements known at that time.  He wrote the element symbol, properties and atomic mass of 

each element onto individual cards.  He noticed that if he put the elements in order of atomic 

mass, he saw a repeating pattern of properties.  By making each successive series of properties 

into a new row, Mendeleev found a workable table for the elements.  Mendeleev recognized a 

pattern of combining ratios or “valency”.  He noticed that all group I elements combine in a ratio 

of 2 to 1 with oxygen (R2O).  The group II elements reacted with oxygen in a ratio of 1 to 1 

(RO).  Group III elements formed a ratio of 2 to 3 with oxygen (R2O3) and group IV elements 

combined with oxygen in a 1 to 2 ratio (RO2).   

Mendeleev knew that the trend of atomic mass was flawed.  In several places on his table, he 

placed elements out of order in respect to atomic mass.  He did this to keep elements with similar 

properties within the same group.  About 40 years after Mendeleev introduced his Periodic Table 

of Elements, the English chemist, Henry Moseley worked with X-ray spectra of elements and 

found that the trends were better represented by atomic number than by atomic mass.   

 PRELAB ACTIVITY:  Write the definition for each of the following: 

GROUP:   

PERIOD:   

ATOMIC MASS:   

IONIZATION ENERGY: 

ELECTRONEGATIVITY: 

ATOMIC RADII: 

List the properties of METALS….NONMETALS….& METALLOIDS. 
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 PREDICTIONS 

Look at the properties of the elements listed in the table below.  As discussed earlier, Mendeleev 

arranged the periodic table so that elements with similar properties belong to the same group.  

Choose two or three of the listed elements that you feel confident may be grouped together.  

Explain your answer.  

 

 

 

 

Element A Silver colored liquid 

metal 

Does not react with 

water 

Reacts with Cl to form 

XCl2 

Element B Somewhat hard silvery 

solid metal 

Reacts very slowly with 

water 

Reacts with Cl to form 

XCl2 

Element C Purple solid nonmetal Reacts slowly with 

metals 

Reacts with Cl to form 

XCl 

Element D Soft silvery solid metal Reacts very slowly with 

water 

Reacts with Cl to form 

XCl2 

 

 PROCEDURE -- Part A 

       
Fig. 1.  Outline of Main Group Elements 

          

                 

                

                
 

1.  Obtain a set of element cards.  The cards represent the actual main group elements, but the 

element symbols have been replaced with a random code.  Less than half of the cards show the 

atomic mass of the element represented on the card. 

 

2.  Obtain cards Gg, Jj, Pp, Rr, Ss, Tt, Vv, Ww, Yy, Zz.  Place them in order of increasing 

atomic mass, using Fig. 1 as a reference. 

 

__________  Check Point -- Have your teacher check your table before you move on. 

3.  Using the information on each of the remaining cards, continue to build the table by arranging 

the cards into eight groups and four periods (see fig. 1).  Also place the UNKNOWN ELEMENT 

where you think it belongs.   

  

4.  a)  Record the properties you used to arrange the cards.  Explain how they helped in your 

arrangement of the cards. 

 

 

__________  Check Point -- Have your teacher check your table before you move on. 
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5.  Look at the table you created.  List other patterns and/or trends you used while arranging the 

element cards that you did not already list in #4.  (You should discuss at least five properties 

between questions #4 & #5.) 

 

 

 

 

6.  Identify where the metals, metalloids and nonmetals are found on the table. 

 

   

 

7.  Identify where most of the gases are found on the table. 

 

 

__________  Check Point -- Have your teacher check your work before you move on. 

 

 

 

 

 

 PROCEDURE -- Part B  

 

1.  Place about 100 ml of distilled water in each of two 250 mL beakers. 

2.  Add one drop of phenolphthalein to the water in each beaker.  Phenolphthalein turns hot pink 

in a basic solution (pH 7-14).   

3.  Add about 0.50 grams of calcium turnings to one beaker.   

4.  Add about 0.50 grams of magnesium to the other beaker.   

5.  Record your observations. 

 

CALCIUM     MAGNESIUM 

 

 

 

 

Answer the following questions. 

1.  The elements calcium and magnesium belong in group 2 under card Jj on the table of cards 

you developed.  Given your observations, predict which element belongs directly under Jj and 

describe your reasoning. 

 

 

 

 

2.  a)  Is there a trend of reactivity in group 2?  If yes, what is it.   
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b)  Look at other groups on your table.  Do you see a consistent trend of reactivity within groups 

and periods on your table?  Describe what you see. 

 

 

 

__________  Check Point -- Have your teacher check your work before moving on. 

 

 PROCEDURE -- Part C  

 

There were several blanks on Mendeleev’s original table.  He not only predicted that these 

elements were yet to be discovered, but he also predicted the properties of these missing 

elements based upon the trends he found within his table.  When these elements were discovered, 

their properties were very close to Mendeleev’s predictions.   

 

Look at the UNKNOWN ELEMENT card in your table.  Use the trends within the table to 

make the following predictions. 

 

1.  Predict what phase this element will be in at room temperature and explain your reasoning. 

 

2.  Predict what the appearance of this element will be and explain your reasoning. 

 

 

3.  Predict the ratio that this element will combine with oxygen and explain your reasoning. 

 

4.  Predict the ratio between this element and fluorine when they combine and explain your 

reasoning. 

 

__________  Check Point -- Have your teacher check your work before moving on. 

 DISCUSSION 

 
Consider the trends that you found on the periodic table you made.  Using arrows, denote an 

increase in the property within each period and each group on the table.   

 

1.  _Electronegativity__ 
          

                

                
                

 

2.  _Ionization Energy_ 
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3.  _Atomic Radii___ 
          

                
                

                

 
4.  __Atomic Mass____ 

 
          

                
                

                
 

This activity works with only a portion of the periodic table used in the typical chemistry 

classroom.  The portion used represents the Main Group Elements.  As more elements were 

discovered, Mendeleev’s table was modified.  His main groups were kept together, but groups 

two and three were moved apart to accommodate more elements. 

 
I II III IV V VI VII VIII  

           

                 

                 

                 

         
         

I II  III IV V VI VII VIII 

           

                 

                

                

 
The following table is representative of the table we currently use in our classroom. 

            III IV V VI VII VIII 

I II           III IV V VI VII VIII 

                    

                          

                          

                                    

                                    

                                    

                                    

                  

                                

                                
 

 

          

III IV V VI VII VIII 
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Obtain a copy of a real Periodic Table of Elements.  Using the trends found earlier, 

complete the following. 

 
1.   (a)  Which group of elements will combine with chlorine in a 1 to 1 ratio?  Give an example of a 
compound formula. 
 
 
 
(b)  Which group of elements will combine with chlorine in a 1 to 2 ratio?  Give an example of a 
compound formula. 

 

 
2.  In which two areas of the table do you find the most reactive elements?  What property trends are 
related to reactivity?  Predict an explanation for this (hint…consider the trends of properties in terms of 
gaining and losing electrons). 
 
 
 

3.   Find strontium on the periodic table.  Considering Part B of the procedure, predict the 
reactivity of strontium with water. 
 

 
4.  Groups on the periodic table are also called “families”.  Explain the use of that alternative 
term. 
 
 

 ASSESSMENT 
 

Obtain a copy of a blank periodic table (figure 2).  Insert element symbols.  Create a table to be 

used in an introductory chemistry course that summarizes the main points bulleted below. 

Choose how to represent the items/ideas.  Include a key to explain any coding used. 

 

 Identify the elements as metals, nonmetals or metalloids. 

 Identify the elements as solids, liquids, gases at room temperature. 

 Include the following family names:  Alkali Metals, Alkaline Earth Metals, Halogens and 
Noble Gases. 

 Identify the Lanthanide Series and the Actinide Series. 

 Identify the s block, p block, d block and f block. 

 Include arrows showing an increasing trend in periods and groups of the following 

trends:  electronegativity, ionization energy and atomic radii. 
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 GOING FURTHER 
                   

Obtain a reference that has the electron configuration of every element on the periodic table.  If 

your teacher does not provide you with one, you can find one in most textbooks.  There is a 

good representation found at the following web address:  webelements.com and if you search 

“periodic table” you will get many versions to choose from.  

 

Using the trends found earlier along with the electron configurations of the elements on 

the table, complete the following. 

 

1.  a)  What do you think happens to the size of an atom as the number of electrons increase? 

 

 

b)  Does your explanation correspond to the trend seen for atomic radii?  Explain. 

 

 

2.  The 10 groups added between the main group elements are called Transition Elements.   

 

(a)  Predict what phase they will be in at room temperature.  Explain. 

 

 

(b)  What do the electron configurations of these elements have in common? 

 

 

 

3.  Look at groups 1 & 2. 

 

(a)  What do the electron configurations of group 1 have in common?  What ionic charge will 

ions of these elements have? 

 

 

 

(b)  What do the electron configurations of group 2 have in common?  What ionic charge will 

ions of these elements have? 

 

 

 

 

(c)  What do the electron configurations of both group 1 and 2 have in common with each other? 

 

 

 

  

          

            



 Trend Setter Student Guide 

 

Target Inquiry GVSU-2009, Deanna Cullen, Whitehall High School 
9 

 

4.  Look at the rest of the table.   Find and explain other similarities like those in questions #1b 

and #2. 

 

5.  As an atom gets larger, the valence electron(s) are farther from the nucleus.  Which atom do 

you think would require more energy to remove its valence electron? 

 

•e-
 

 

                                                             •e-
 

                           N                                                   N 

                           •                            • 
 

                   Atom A                                         Atom B                  5.  __________ 

6.  The transition elements do not show as much change in terms of the trends down the groups 

or across the table as the main group elements do.  Explain. 

 

 

 

                         

7.  Identify the groups with the charges +1, +2, -1 and -2 on their most common ions.  (You may 

want to add this to the table you created for the assessment on page 9.)   

 

 

 

 

 

8.  Do the noble gases have electronegativities?  Explain. 

 

 

  

                    

            

                                    

                                   

 

9.  Hydrogen is not an alkali metal.  Why did Mendeleev place hydrogen in group 1? 
 

 

 

 

10.  All of the noble gases, except helium, have a stable octet (meaning they have eight valence 

electrons).  This s
2
p

6
 valence electron configuration is the main thing that leads the atoms to be 

unreactive.  Helium does not have a stable octet.  Explain why Mendeleev placed helium in 

group 18.      
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