ALTERNATIVE ALGORITHMS
Performance Standard 6C.G

Analyze the appropriateness of the algorithms applied to six computations and determine if they will obtain the
correct results accordingly:

e Mathematical knowledge: Use algorithms fluently for computing with rational numbers.

e  Srategic knowledge: Determine the appropriateness of the algorithms and accuracy of the results.

o Explanation: Explain completely and clearly what was done and why it was done.

Procedures

1. Inorder to compute and estimate using mental mathematics, paper-and-pencil methods, calculators, and
computers (6C), students should experience sufficient learning opportunities to devel op the following:

e Anayze algorithmsfor computing with rational numbers and develop fluency in their use.

2. Provide each student with a copy of the "Alternative Algorithms" recording sheet and the rubric. Have students
review and discuss the task to be completed and how the rubric will be used to evaluate it. Provide students
with the necessary materials and resources.

3. Havethe students work individually to solve the problems. (Do not help the students or guide their thinking as
they solve the problem.)

4. Evauate each student's work using the rubric and its guide to determine the performance level. The entire set of
algorithms can be judged as a single item, using the following as a guide:

e Minor errorsin computation include making errors in the actual addition, subtraction, multiplication, or
division that result in erroneous judgments. Major errors include not recognizing errors in the methods or
not recognizing correct procedures for computation.

e The students should find that the methods used in A, B, C & E lead to correct results, while D and F do not.
A. 198 + 438 = 634; uses a process of estimation and compensation.

B. 346 - 158 = 188; uses subtraction of each place value allowing negatives and then adding the results.

C. 35 x 16 = 560; uses a mental math techniques of thinking of money, 35 centsis aquarter and adime, so
16 sets of 35 cents would be 16 quarters and 16 dimes.

D. 43 x 16 = 688 not 418; isa common error in mental math where students lose the 10 sets of 3 and the 6
sets of 40 when trying to use the distributive property mentally.

E. 3654 + 6 = 609; uses the distributive property to divide 6 out of 3600 and 54, then add the results.

F. 4875 + 125 = 39 not 95; overuses the distributive property and breaks down both the divisor and the
dividend, which resultsin not dividing the entire dividend by the entire divisor.

e Explanations need to state that “why” is not needed since the “what” isthe goal of the exercise.

Examples of Student Work follow Resour ces
e Pieceof lined paper
e Copies of the "Alternative Algorithms" recording
sheet
Time Requirements e Mathematics Rubric
e 30- 45 minutes

ASSESSMENT 6C.G



NAME DATE

ALTERNATIVE ALGORITHMS

Students proposed the following computational methods when asked to do so without using the “typical” or standard
algorithms. The original question asked of the students appears first, followed by their work. For each one, describe
its method and decide if it will produce a correct result. If so, why? If not, why won't it? (Record your responses on
your lined paper.)

A. 196 + 438 200 + 440 =640
640 — 4 = 636
636-2=634

B. 346 -158 300 - 100 = 200
40-50=-10
6-8=-2
200 - 10=190
190 - 2=188

C. 35x16 35=25+10
25x 16 =400
10x 16 = 160
400 + 160 = 560

D. 43x 16 40 x 10 = 400
3x6= 18
400 +18 = 418

E. 3654+ 6 3600 + 6 = 600
54+6= 9
600 + 9 =609

F. 4875+ 125 4000 + 100 = 40
800+ 20=40
75+ 5= 15

40+40+15=95
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