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The FUNction Machine
Strand:		Computation and Estimation
Topic:			Use relationships between addition and subtraction using simple single-
step practical problems and estimation with missing number and writing 
related facts.
Primary SOL:	2.5	The student will 
a) recognize and use the relationships between addition and subtraction to solve single-step practical problems, with whole number to 20;
b) demonstrate fluency with addition and subtraction within 20.
2.6	The student will 
a)	estimate sums and differences;
b) determine sums and differences, using various methods; and 
c) create and solve single-step and two-step practical problems involving addition and subtraction.
Related SOL: 		2.16, 2.17	
Materials 
· FUNction Machine (see below for construction instructions)
· Square-inch tiles or linking cubes
· FUNction Machine Mat (attached)
· FUNction Machine Recording Sheet (attached)
· Hundreds chart (attached)
Vocabulary 
addition, addend, difference, function, justify, one-step, pattern, prediction, reasonable, relationship, rule, strategy, subtraction, subtrahend, sum, two-step
Student/Teacher Actions: What should students be doing? What should teachers be doing?
(Note: Before beginning this activity, construct a FUNction Machine from project board or an empty box. Cut a flap in the top third of the board or box side, and label it “IN.” Cut another flap in the bottom third of the board or box side, and label it “OUT.” Decorate as you wish.)
1. Show students the FUNction Machine, and explain that they will be using it to discover some number patterns. Explain that when a number of cubes is put in the IN flap, the machine will change the number according to a rule or pattern, and a different number of cubes will come out of the OUT flap. Machine operators must figure out the rule or pattern the machine is following. At first, the teacher will be the machine operator, but as students become accustomed to using the machine, they will take over as operators and recorders.
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2. Draw a T-chart on the board with the headings “IN” and “OUT” to use for recording the workings of the machine. Select a student to come up and place three cubes in the IN flap. Record 3 on the IN section of the chart. Then, make five cubes come out of the machine from the OUT flap. Record 5 on the OUT section of the chart. Ask students to think about what happened.
3. Select another student to come up and place five cubes in the IN flap. Record 5 on the IN section of the chart. Then, make seven cubes come out of the machine from the OUT flap. Record 7 on the OUT section of the chart. Ask students to think independently and then discuss with a partner what happened.
	IN
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	5
7
	3 + __ = 5
5 + __ = 7


4. Ask, “What happened to the number of cubes that went into the IN flap?” (The number got bigger each time, so we know the machine is adding cubes.) Ask whether there is a pattern to how many cubes the machine added each time, and if so, what the pattern is. Tell students that, to figure out the pattern or rule, we can write a number sentence and represent the unknown number with a blank. Ask, “What number can go in the blank that will make each number sentence true?” Ask students to estimate/predict/determine this number.
5. Select another student to come up and place a different number of cubes in the IN flap. Record the number on the IN section of the chart, and make two more than this number of cubes come out of the machine from the OUT flap. Record this number on the OUT section of the chart. Have students construct a number sentence to express what happened this time. Ask whether the predicted or estimated number is still true. Have students state the pattern or rule by filling in the missing addend in the blanks of all three number sentences, and have them verbalize and explain the +2 rule.
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	6 – __ = 3
5 – __ = 2
3 – __ = 0


6. Display another T-chart and repeat the process with a subtraction pattern or rule. The example above shows a −3 rule.
7. Arrange students in small groups or pairs. Give students cubes, copies of the FUNction Machine Mat, and copies of the FUNction Machine Recording Sheet. Direct students to take turns thinking up their own patterns or rules, repeating the activity with the mat and recording everything on the recording sheet.
8. Review and summarize with the class what students did and learned in the activity.
Assessment
· Questions
· How can an unknown number be represented in a number sentence?
· How do you determine the missing number?  
· How can knowing the related facts help you solve the problem?
· What is the relationship between addition and subtraction?
· Some number patterns involve addition, and some involve subtraction. What are the clues to look for that tell if addition or subtraction is being used?
· If someone were having trouble figuring out the rule or pattern, what kinds of strategies could they use to help them?
· How are skip counting and number patterns related?
· Can estimation help you solve the missing number?

· Journal/writing prompts 
· Trina has some pencils that she is giving to her friends Josh, Chris, and Susan. Josh has 4 pencils, and after Trina gives him some more, he has 7. Chris has 6 pencils and Susan has 2. Trina gives them some more, and then Chris has 9 and Susan has 5. How many pencils is Trina giving to her friends? Explain how you know.
· Glenn is playing with the FUNction Machine. He starts by putting 6 cubes into the machine, and 4 cubes come out. Next, he puts 8 cubes in the machine, and 6 come out. Glenn thinks he knows the pattern, but he wants to check his estimation/prediction, so he puts 3 cubes into the machine. How many cubes will come out of the machine this time? What is the pattern? Explain how you know.
· Other Assessments 
· As students are working, observe their strategies and rationales for determining the patterns. Encourage the use of various strategies, and allow time for student discussion and justification. Note who is having difficulty identifying patterns, making accurate estimation/predictions, and creating the missing addend or subtrahend problems. Give help, as necessary.
· Occasionally stop the activity and have students answer the following question: “How well do I understand what I am doing?” Have students respond by showing thumbs-up (“I get it.”), sideways thumbs (“I kind of understand.”), or thumbs-down (“I’m still confused.”). Give help, as needed.
· [bookmark: _tt4mzlbwda74][bookmark: _e4uzzn2uyj2]Have students create story problems and exchange them with partners to answer. Direct students to write their names on both papers, indicating who created the problems and who solved them. Collect problems as an assessment.
[bookmark: _gjdgxs]Extensions and Connections (for all students)
· Have students use the large FUNction Machine, or have them create their own mini versions, using two file folders stapled together and having two slots instead of flaps. Student pairs may use the FUNction Machine as a learning center activity.
· Teach students how to use a calculator as a mini FUNction Machine.
Strategies for Differentiation 
· Let students discover, record, and explain the patterns, using a hundreds chart or a number line to record the IN and OUT numbers.
· Provide counters for students to use during the activity to model what the FUNction Machine is doing to change the IN number.
· Redirection and corrective feedback should be given throughout lesson.
· Have the students work on whiteboards while others are working on Functions Machine.

Note: The following pages are intended for classroom use for students as a visual aid to learning.
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FUNction Machine Mat
[bookmark: _GoBack][bookmark: _e3mus7d0lm62][image: ]
FUNction Machine Recording Sheet
[image: ]
Re-create one of the patterns above on the hundreds chart below by coloring in the same numbers. Then, continue the pattern on the hundreds chart.
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