Supporting Mathematical Competence – An Instructional Mosaic

A mosaic is an image made up of many bits and pieces. The success I realized teaching mathematics was based on many bits and pieces that created a reality of mathematics competence for my students.

The goal of elementary mathematics instruction is to allow students to successfully solve real world problems with whole numbers, decimals and fractions. Meeting this goal requires knowledge of number facts at a level of automaticity, and computational competence combined with extensive experience solving word problems beyond those provided in any commercial mathematics program.

Understanding without computational competence is not enough.
Computational competence without understanding is also not enough.

Basic Principles Underlying the Mosaic

· Individualized on a class and, at times, personal level – based on needs I identified either through student work or state assessments.

· Quality instruction - you can’t teach what you don’t know. (A – an example).
· Quality instruction that engages all students in both creating understanding and demonstrating that understanding. And part of quality instruction is providing good and sufficient practice. 

· I’d tell students that to be good at something requires practice, then talk about the work ethic of Tiger Woods / Kobe Bryant / other, before relating this to their own world by asking about students who are on sports teams or play an instrument and the role practice plays in their success.
· Massed practice or ‘one shot’ practice doesn’t bring skills to a level of automaticity or functional competence.
· Integration across the curriculum - No skill stands alone!
· Success breeds success.
Parts Of My Mathematics Mosaic

1. Develop a Climate of Enjoyment / Appreciation for Mathematics
a. Show enthusiasm for math in general. (Parents often see reading and math differently.)
b. Number line on wall throughout the year.
i. Upper level.
ii. Primary level – frogs.
c. Math tricks.
d. Holiday Graphing – kids love dot-to-dots. Teacher generated to start, then have students create their own for the class.
e. Share fun of answering interesting questions using math.
i. Shoe graph – concrete for primary students.
ii. AIMS – what percent of the weight of bubble gum is sugar and flavorings?

f. Integrate throughout the curriculum – show connections to the real world.
i. Scale model of the solar system.
ii. Scale on maps.
iii. Average speed: running, bicycles, rockets.
g. Use technology – it’s motivating.
i. My old stuff.
1. Commodore VIC 20.

a. Whole class using slates.
b. Based on observed student need (borrowing through zeros / missing addends).

2. TRS 80’s.
a. Individual students during math period.
b. No game playing – electronic flash cards with the goal of beating the machine.
ii. Modern Options.
1. Commercial software.
2. High school computer class – write the programs for you.
3. Web sites – see below.
h. Math-based games / puzzles.
i. Teams compete to answer questions.
ii. Day of the month problem calendar. There’s an almost unlimited amount of materials available.
2. Develop and Practice Skills

a. Quality instruction.
i. Curriculum spiral.
ii. Clarity vs. blathering (Less teacher talk, more student thought!). Know your content and how you’ll present it. Teaching math procedures effectively requires a clear, linear presentation style.

iii. Developmentally appropriate (Example = primary rulers).

iv. Modeling (Examples = thermometer; calculator; geoboards).

v. Whole class participation:

1. Slates.

2. Student response system.

vi. Small, properly sequenced instructional steps within lessons.
vii. Small, properly sequenced steps within the curricula (No, it’s not too easy – it’s building in success!)
Example: Addition Sequence.

4
9
84
83
83
85
48

+ 3
+ 7
+ 5
+ 14
+ 73
+ 17
+ 73

123
934
305
805
824
634
987

+ 456
+ 404
+ 506
+ 305
+   9
+ 307
+ 467
Example: Multiplication Sequence.

8
23
61
207
809
29
57

X 4
X 3
X 2
X 6
X 3
X 5
X 8

123
432
628
789
12
46
29

X 2
X  3
X  3
X  8
X 23
X 81
X 16
Example: Division Sequence.

3   6
3   7
3   12
3   28
3   309
3   2112

3   162
3   1829
3   1923
3   2645
3   615
13   65
viii. Focused on understanding as the foundation for computational competence rather than memorization of procedures:
1. Start with the concrete before moving to the abstract: manipulatives, then diagrams / drawings, then numbers.
2. Questions:
a. How could you show me 3 X 4 with the counters?

b. Can you think of another way to represent 3 X 4?
c. What does the problem 21 ÷ 7 = mean?

3. Higher levels of Bloom’s Taxonomy – open ended questions:

	Closed-Ended
	Open-Ended

	Which of the following numbers are prime?  7,  57,  67,  117
	Fred thinks 57 and 67 are prime numbers because they both end in 7, which is a prime number. Dick says he is wrong. Who is correct and why?

	What are the next three numbers in the following sequence?  1,  4,  7,  10,  13,  _____,  _____,  _____
	Consider the following sequence: 1,  4,  7,  10,  13.  Is 100 a member of this sequence?  Explain your reasoning.

	Round 37.67 to the nearest tenth.
	Generate three different numbers that when rounded to the nearest tenth give 37.7

	Find the LCM of 18 and 24.
	Why can’t 48 be the LCM of 18 and 24?


ix. Clear development / presentation of procedures / concepts.
1. Post on bulletin board.
2. Write on board – erase random steps as you move through guided practice. For example, finding the lowest common denominator:

a. See if the little number goes into the bigger number.
b. Double the bigger number.
c. Multiply the two numbers together.
3. Provide appropriate scaffolding.

1
1

2
5

 3
1


4
2



4. Relate math concepts to things they know.

Example 1: Identity Property of Multiplication.
Ask:  What’s 6 X 1? What’s 23 X 1? What’s one million x 1? What’s a desk x 1?

Ask: So, what’s the pattern here?

Summarize / ask: So, whatever is multiplied by 1 is unchanged?
Ask: What’s another way you can think of to write 1?

Solicit: 2/2; 3/3; 4/4; 5/5; 6/6, etc.  Verify with manipulatives. 
Example 2: Changing a fraction’s name. Ask students what your name is, then for other names you could be referred to as. Then point out that you don’t change no matter what the name – you’re still the same, but you can be called by several different names, and the same is true for fractions. Then, prove it with manipulatives.
Mr. Brinkerhoff      Mr. B.
     Jonathan
         Jon


2       2
4        3         12       4         48

3       2
6        3         18       4         72
5. Set students up for success in algebra, chemistry and physics while bringing common facts to a level of automaticity.
Example 1: How many weeks and days are in 37 days?

37 days      1 week 

                   7 days
Example 2: How many seconds are there in one day?
1 day       24 hrs.       60 min.       60 sec.


      1 day         1 hr.
           1 min.
x. Make math meaningful – math language vs. English language
1. Percentage problems

a. What is thirteen percent of seventy?

b. N or ____ =   13  X 70

100
c. Eighteen is what percent of fifty?

d. Sixty-five percent of what is twenty-six?

2. Fractions

a. What is one half of one third?
b. What is one half divided by one fourths?
b. Speed quizzes

c. Flash cards
i. Copied and laminated

ii. Checked out to students who hadn’t recited their times table to me individually

d. Reciting times tables

i. To me

ii. Whole class

iii. In front of class

e. Using A Thermometer

f. Reading A Clock

g. Counting Money

h. Geometry

i. Constructing fraction pieces using a protractor and ruler

ii. Geometric shapes on the ceiling – name one to leave the room

i. Mental Math Games

i. Using a 100 chart

ii. Verbal instructions from the teacher

j. Student authored word problems

i. They become the expert

ii. Set parameters: 1 step, 2 step; extra information, etc.

iii. Select the best problems and print with author’s name if others need help

k. Technology

i. Calculators: Not at primary grades. Only for word problems.
ii. Excel

iii. My drill and practice computer programs
iv. Database of supplemental word problems
1. Well written (Candy example).
2. All types of numbers and operations all the time

3. Wide variety of real world topics

4. Often includes excess information

5. Calculators OK – represents real world

6. When discussing as a class, ask for multiple solution strategies

v. Online Resources
1. General Math Resources Online – Homeschool Math

2. Elementary Math Problems & Puzzles – Drexel University

3. Learn With Math Games – learn-with-math-games.com
4. Aunty Math – DuPage Children’s Museum

5. Math Contest – Columbus State University

6. Figure This Math Challenges for Families – National Council of Teachers of Mathematics

7. Jersey Shore Fifth Grade Math – Jersey Shore Area Elementary 

8.  AAA Math – AAA Math.com

9. Education 4 Kids – edu4kids.com

10. Best Web Sites To Enrich Your Math Curriculum – Mona Butler

11. MSET 365 Annotated Math Links – University of New Mexico

3. Hold Students Accountable

a. Students knew they needed to master their basic math facts.
b. Integrating math across the curriculum demonstrates math’s relevance while sending the message that math is part of all subjects rather than just for math time.

4. Build in Success

a. Success breeds success.
b. Distributed practice over time with all types of problems and numbers.

c. Enough experience with word problems to allow for mastery.

d. Opportunities to feel competent.
i. Quality instruction.

ii. Appropriate scaffolding.
iii. Have a struggling older student tutor a younger student.

e. Recognition.
i. Comments to support intrinsic motivation.
ii. Personal record sheet of times tables mastered.
iii. Yellow slips for A work.
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