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All the Small Things 
By Jodi Alligood 

 
Focus on Inquiry 
The student will observe and analyze visual representations (models). The student will sort, classify and 
compare their findings to known characteristics of pure substances (elements and compounds) and 
mixtures. 
 

Lesson Content Overview 
Students will differentiate matter into pure substances (elements and compounds) and mixtures on a 
basic molecular level. Students will use hands-on card sorting to create a rule for sorting matter. The 
definitions of pure substance, mixture, element, and compound will be introduced. 
 

Duration 
60 minutes 

Setting 
classroom 

Grouping 
 groups, whole class 

PTI Inquiry Subskills 
 

 

Lesson 
Components 

Estimated 
Time 

Inquiry 
Subskills 

Used 

Technology 
Used 

Level of 
Student 

Engagement 
Brief Description 

Engage 10 min 5.2 None 2 

Students will analyze an infographic. Students 
will state 3 elements of a cell phone, list 2 facts 
that were surprising, and make 1 prediction 
about the cost to build a cellphone. 

Explore 20 min .3, 3.4 None 3 
Students will participate in a card sort activity 
Students will develop their own definition of 
elements, compounds and mixtures.. 

Explain 10 min  None 3 
Students will label each group by comparing 
actual definitions to their own. 

Expand/Elaborate 10 min  None 2 
Students will complete a flowchart including 
illustrations, definitions and examples of 
elements, compounds and mixtures. 

Evaluate 10 min 7.2 None 2 
Students will complete a summative 
assessment on elements, compounds and 
mixtures. 

Level of Student Engagement 
1 Low Listen to lecture, observe the teacher, individual reading, teacher demonstration, teacher-centered instruction 

2 Moderate Raise questions, lecture with discussion, record data, make predictions, technology interaction with assistance 

3 High Hands-on activity or inquiry; critique others, draw conclusions, make connections, problem-solve, student-centered 
 

Next Generation Science Standards – Inquiry 
NGSS Practice 2:Developing and Using Models 
NGSS Practice 4: Analyzing and Interpreting Data 
NGSS Practice 6: Constructing explanations 
NGSS Practice 7: Engaging in arguments from evidence 
NGSS Practice 8: Obtaining, Evaluating and Communicating Information 

Next Generation Science Standards – Physical Science 
MS-PS1-1: Develop models to describe the atomic composition of simple molecules and extended 
structures. 

Florida Science Standards – Nature of Science 
SC.8.N.3.1 Select models useful in relating the results of their own investigations.  

Florida Science Standards – Physical Science 
SC.8.P.8.5: Recognize that there are a finite number of elements and that their atoms combine in a  
multitude of ways to produce all of the compounds that we encounter (living and non).  
SC.8.P.8.9: Distinguish among mixtures and pure substances. 
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Materials and Advance Preparation 
Materials List 

Class set: 

 Blackline Master 2 

 Blackline Master 3 (1 set per group) 

 Blackline Master 5 (1 set per group) 

 Blackline Master 6 (1 set per group) 

 Blackline Master 7 (1 set per group) 
 

Student materials: 

 Blackline Master 1 (2 per page) 

 Blackline Master 8 

 Blackline Master 9 (2 per page) 
 

Blackline Masters 
1. Phone Template  3-2-1 – Blackline Master 1 
2. Elements of a Smart Phone Infographic – Blackline Master 2   
3. Pure Substances (elements and compounds) and Mixtures Symbols Cards – Blackline Master 3  
4. Pure Substances and Mixtures Symbols Card Sort Answer Key – Blackline Master 4 
5. Pure Substances (elements and compounds) and Mixtures Headings – Blackline Master 5 
6. Pure Substances (elements and compounds) and Mixtures Definitions – Blackline Master 6 
7. Pure Substances (elements and compounds) and Mixtures Chemical Formula Cards – Blackline 

Master 7 
8. Matter Flow Chart – Blackline Master 8 
9. Matter Flow Chart Answer Key  – Blackline Master 9 
10. All the Small Things Assessment – Blackline Master 10 
11. All the Small Things Assessment Answer Key – Blackline Master 11 

 

Advance Preparation 
1. Print enough copies of the symbol cards, headings, definitions, and chemical formula cards 

(Blackline Masters 3,5,6,7) for each group to have one. You will need to cut the cards, headings 
and definitions. 

2. Print enough copies of the Phone Template, Infographic, Matter Flow Chart, and Assessment 
(Blackline Masters 1, 2, 8, 9) for each student to have one. 

 

Lesson Information 
Learning Objectives 

1.  The student will be able to distinguish between a pure substance (element and compound) and 
mixture at a basic molecular level. 

2.  The student will be able to define an element as a single type of atom through, a compound as a 
single type of molecule and mixture a combination of elements and/or compounds not chemically 
combined. 

3.  Students will be able to identify why models are useful in studying pure substances and mixtures. 
 
Prior Knowledge Needed by the Students 

 Students should know that the atom is the basic unit of an element. 

 Students should have a general understanding of the terms pure and mixture. 

 Students should be familiar element symbols (what they look like) and the Periodic Table. 
 
Background Information 
 

Matter can be classified into pure substances and mixtures. Pure substances can be elements or 
compounds. An element is composed of only one type of atom and cannot be broken down into smaller 
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pieces. A compound is made from two or more types of atoms that are bonded together. A compound can 
be separated by chemical means. Mixtures are made of two or more different elements or compounds 
physically combined. Mixtures can be separated into their parts by physical means.  
 

Lesson Procedure 
Engage 

1. Pass out infographic “Elements of a Smartphone” and student organizer. Students look at the 
infographic and fill out the organizer with the following information: 3 things cell phones are made 
of, 2 facts that surprise you about cell phones, 1 prediction about the  part of the phone that 
would be the most expensive to replace and why. 

2. In groups of 4, each student takes a turn sharing their 1 prediction from the student organizer. 
 

Explore 
1. Pass out a set of symbol cards to each partner group of students. Tell students to sort the cards 

into two groups based on the symbols shown. Once the partners have sorted their cards, they 
should create a “rule” for their groupings (possible student groups may include circles, no circles, 
types of shapes, etc.) Discuss each group’s rules as you walk around. You may tell your students 
if their rule is not correct. If one groups gets it quickly you could have them “coach” the other 
groups. 

2. Guide students to sort cards into pure substances and mixtures (but do not use the words pure 
substances or mixtures). Students create a “rule” for these groupings. Do this on notecards, or 
scrap paper. 

3. Pass out the labels “Pure Substances” and “Mixtures” and have students place the correct label on 
their grouping of cards based on their “rule”. Students create their own definition for the 
vocabulary “Pure Substance” and “Mixture”. 

4. Once students have cards sorted properly and you have checked; then ask students to take the 
cards in the pure substance category and re-sort them into two new groups based on the symbols 
on the front. (possible groups may include single shapes and multiple shapes, symbols with 
triangles, etc.) Guide students to sort cards into elements and compounds (but do not use the 
words elements or compounds). Have students create a “rule” for these groupings. Monitor and 
guide groups as they work. 

5. Pass out labels “elements” and “compounds”. Guide students to write their own definition for these 
vocabulary words based on the rule they used. Do this on notecards, or scrap paper. 

6. As students are working, possible questions you could ask them include: 

 How did you decide how to organize your cards? Student responses will vary 

 What makes pure substances different than mixtures? Students’ responses will vary but 
should include an explanation that pure substances only have 1 kind of shape or 1 kind of 
cluster whereas mixtures have several different types of clusters. 

 What makes elements different than compounds? Students’ responses will vary but 
should include an explanation that elements only have 1 kind of shape whereas 
compounds have several different shapes. 

 How are your cards a model of pure substances, elements, compounds, and mixtures? 
Student responses will vary but should include that you are “representing” the atoms and 
molecules that make up the pure substances and mixtures rather than using “actual” 
atoms and molecules. 

 Why might using a model of pure substances, elements, compounds, and mixtures be 
necessary for this activity? Why can’t we just use actual pure substances, elements, 
compounds, and mixtures? Student responses will vary but should include that you can’t 
actually see the atoms and molecules that make up substances so using a model would 
be necessary to show the differences between pure substances and mixtures.  

 
Explain 

1. Pass out actual definitions for vocabulary words: pure substance, element, compound, and   
      mixtures. Students should match the actual definition to the definitions they created. 
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2. Give students atom symbols and formulas. Using what they have already learned, place these 
cards into the correct group (element, compound, mixture).  

3. As a class, discuss correct labels and classification of chemical symbols.  
 
Some questions you may ask students while they work include: 

 What is it about this card that makes you think it fits in this category? 

 What was your rule for putting cards in this category? 

 What is similar between your definition and the actual definitions? 

 What are some similarities between the groups? 

 What are some differences between the groups? 

 Are there any cards that are giving you more difficulties? Why? 

 How do the symbol cards relate to the formula cards? 

 Could you represent the formula card in symbols? 

 What is an element, a compound and a mixture? 

 How confident are you (1-10) that your cards are sorted and labeled correctly, and why? 
Student responses to the above questions may vary. You are not necessarily looking for a “correct” 
answer, you are monitoring students’ thinking and planning. 

 
Expand 

1. Hand out Matter Flow Chart worksheet and have students fill it out based on the card groupings 
and labels.  

2. Students will need to refer back to the infographic from the engage portion of the lesson as well 
as draw upon their new knowledge.  

3. These flow charts can be added to student interactive notebooks. 
 
Evaluate 

FORMAL EVALUTION 
1. All the Small Things Assessment: Blackline Master 9 
 
INFORMAL or OPTIONAL EVALUTIONS 
1. Student questioning (see Explain Section) 
2. Matter Flow-Chart: Blackline Master 8 

 
WRAP UP. 
Bring the lesson to a conclusion by having students discuss the following questions with their 
shoulder partner: 
1. How are elements different than compounds? Responses will vary but should include that 

elements are composed of 1 shape (atom) whereas compounds are composed of 2 or more 
shapes (atoms).  

2. How are elements and compounds related to pure substances? Responses will vary but should 
include that elements are made of just 1 atom and compounds are made of just 1 combination of 
atoms with nothing else mixed in, so they are considered pure substances. 

3. How are compounds similar and different than mixtures? Responses will vary but should include 
that compounds include more than one substance that are chemically bonded whereas mixtures 
are combinations of more than one substance that are NOT chemically bonded. They both 
include more than one substance (atoms for compounds, compounds for mixtures), but one is 
chemically bonded and the other is not.  

4. Why would we call the diagrams and cards that were used in this lesson a model? Responses will 
vary but should include that the cards represent the atoms, molecules, and compounds in 
elements, compounds, mixtures, and pure substances and take the place of the actual 
substances.  

5. Why would a model be necessary to learn about elements, compounds, mixtures, and pure 
substances? Responses will vary but should include that it is sometimes impossible to see the 
differences between these substances because their differences occur at a molecular level. 
Modeling the substances gives us a chance to see their similarities and differences.  
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Supplementary Resources 

Teachers and Students 
Elements, Compounds & Mixtures. (n.d.). Retrieved April 27, 2016, from  

https://www.chem.purdue.edu/gchelp/atoms/elements.html  
  

 
CITATION OF SOURCES. 

 

The Chemical Elements of a Smartphone. (2014). Retrieved April 27, 2016, from  
http://www.compoundchem.com/2014/02/19/the-chemical-elements-of-a-smartphone/  

 
Lee, M. (2010). Picture of Cell Phone. Retrieved from 

https://www.flickr.com/photos/curiouslee/4307951004 

 

____ Yes, I cited all materials and resources used in this lesson.                Jodi Alligood 

         Lesson author signature 

https://www.chem.purdue.edu/gchelp/atoms/elements.html
http://www.compoundchem.com/2014/02/19/the-chemical-elements-of-a-smartphone/
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Phone Template 3-2-1 

 

 

Blackline Master 1 
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Elements of a Smartphone Infographic 
 

 
 
 
 

Blackline Master 2  
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Pure Substances (elements and compounds) and Mixtures Symbols Cards 
 

 
 
 
 

Blackline Master 3  
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Pure Substances (elements and compounds) and Mixtures Symbols Cards 
 

 
 
 
 

Blackline Master 3  
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Pure Substances (elements and compounds) and Mixtures Symbols Cards 
 

 
 
 
 

Blackline Master 3  



Jodi Alligood  Printed on 6/21/2016 

 ALL THE SMALL THINGS  page 11 

Pure Substances and Mixtures Symbols Card Sort Answer Key 

 
 
 
 
 

Blackline Master 4  
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Pure Substances (elements and compounds) and Mixtures Headings 

 
 
 
 
 

Blackline Master 5 
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Pure Substances (elements and compounds) and Mixtures Headings 

 
 
 
 
 

Blackline Master 5 

2
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Pure Substances (elements and compounds) and Mixtures Definitions 

 
 
 
 
 

Blackline Master 6 
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Pure Substances (elements and compounds) and Mixtures Chemical Formula Cards 
 

 
 
 
 
 

Blackline Master 7 
 Blackline Master 1 
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Matter Flow Chart 
 

 
 
 

Blackline Master 8  
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Matter Flow Chart Answer Sheet 
 

 
 
 

Blackline Master 9  
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All the Small Things Assessment 
 

1. All of the following statements about a pure substance are TRUE except: 
a. it is a single kind of matter 
b. it can easily be separated physically 
c. it can be an element or a compound 
d. it has a specific makeup, or composition  

 

 
2. Identify the correct statement about the diagrams above. 

a. X represents an element and Y represents a mixture. 
b. Y represents a mixture and Z represents an element. 
c. Y represents an compund and X represents a pure substance. 
d. X represents a compound and W represents a pure substance. 

 
3. Which of the following substances is a compound? 

a. Chlorine (Cl) 
b. Hydrogen (H) 
c. Iron Oxide (Fe2O3) 
d. Salt Water (NaCl + H2O) 

 
4. Which of the following sets of substances contains only mixtures? 

a. gold, carbon, and air 
b. brass, water, and air 
c. orange juice, ocean water, and air 
d. blood, sodium chloride (NaCl), and air 

 
5. The diagrams below represent a model of elements, compounds, mixtures, and pure 

substances.  

 
Why would it be necessary to use models to represent elements, compounds, mixtures, and pure 
substances? 

a. These substances are too far away to clearly see their differences. 
b. The large size of these substances make their differences difficult to see. 
c. The differences in these substances cannot easily be seen with the naked eye. 
d. The dangerous properties of these substances make them difficult to investigate. 

 
 

Blackline Master 10 
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All the Small Things Assessment Answer Key 

 

1. All of the following statements about a pure substance are TRUE except: 
a. it is a single kind of matter 
b. it can easily be separated physically  
c. it can be an element or a compound 
d. it has a specific makeup, or composition  

 

 
2. Identify the correct statement about the diagrams above. 

a. X represents an element and Y represents a mixture. 
b. Y represents a mixture and Z represents an element. 
c. Y represents an compund and X represents a pure substance.  
d. X represents a compound and W represents a pure substance. 

 
3. Which of the following substances is a compound? 

a. Chlorine (Cl) 
b. Hydrogen (H) 
c. Iron Oxide (Fe2O3) 
d. Salt Water (NaCl + H2O) 

 
4. Which of the following sets of substances contains only mixtures? 

a. gold, carbon, and air 
b. brass, water, and air 
c. orange juice, ocean water, and air 
d. blood, sodium chloride (NaCl), and air 

 
5. The diagrams below represent a model of elements, compounds, mixtures, and pure 

substances.  

 
Why would it be necessary to use models to represent elements, compounds, mixtures, and pure 
substances? 

a. These substances are too far away to clearly see their differences. 
b. The large size of these substances make their differences difficult to see. 
c. The differences in these substances cannot easily be seen with the naked eye. 
d. The dangerous properties of these substances make them difficult to investigate. 

 
 

Blackline Master 11 


