
C o n t e x t  o f  I n s t r u c t i o n a l  D e s i g n  



T h i s  T h o u g h t  E x e r c i s e  w a s  c r e a t e d  f o r  R e d  B a n d ,  a  g r o u p  o f  2 n d  a n d  3 r d
g r a d e r s  i n  t h e i r  f i r s t  y e a r  o f  s t u d y i n g  w i t h  u s .  T h e  p a r t i c u l a r  a l g o r i t h m  g i v e n

h e r e  w a s  s t r a t e g i c a l l y  p r e s e n t e d  t o  l e a r n e r s  t o  h a v e  t h e m  n o t i c e  t h e
c o n n e c t i o n  b e t w e e n  a d d i t i v e  a n d  m u l t i p l i c a t i v e  a s s o c i a t i o n .  A s  R e d  B a n d

w o r k e d  t h r o u g h  t h i s  T h o u g h t  E x e r c i s e ,  t h e y  r e a l i z e d  h o w  o f t e n  s u b s t i t u t i o n  i s
u s e d  w i t h i n  a n  A n a l y z i n g  A l g o r i t h m  T E ,  b u t  i n  e a c h  s i t u a t i o n  t h e y  w e r e
p r e s s e d  t o  c o n s i d e r  t h e  s p e c i f i c  s u b s t i t u t i o n s  m a d e  w h i c h  e n a b l e d  t h e

m a t h e m a t i c i a n  t o  c a r r y  o u t  m o r e  e l e g a n t  o r  e f f i c i e n t  w o r k .



F o r  e x a m p l e ,  i n  t h e  n i n t h  l i n e  o f  t h e  a l g o r i t h m ,  t h e  m a t h e m a t i c i a n  s u b s t i t u t e d
2 3 5  f o r  2 3 2  a n d  3  b e c a u s e  t h e y  w e r e  t h i n k i n g  c r i t i c a l l y  a b o u t  w h a t  w o u l d

c o m b i n e  e f f i c i e n t l y  w i t h  t h e  2 3 5 0  a n d  s a w  t h a t  4 7  w a s  o n l y  3  a w a y  f r o m  5 0 .





Our Analyzing Algorithm Thought Exercise encourages the careful analysis of the disciplined thinking of a mathematician, that
is, a mathematician whose assertion is a coherent composition of mathematically justifiable statements that help to

substantiate the reason that a purported solution is, at the very least, reasonable. Engaging learners in this way underscores
the importance of proof—truth or credibility established by sound reasoning—in mathematics as well as the importance of being

able to clearly communicate or present proof in order for it to be accessible to one’s audience. 



During this Thought Exercise, begin by allowing learners to critically observe the algorithm for about one minute. They should
be attempting to make sense of the mathematician's thinking as well as recognizing properties, postulates, and/or theorems

that justify the mathematicians' choices. A teacher may introduce this Thought Exercise with fully completed algorithms, where
every line from start to the final answer (or simplest form of the expression) is shown. This is illustrated below in Figure A. After
learners have had an opportunity to observe, press learners to read and fully understand the original prompt. In the case of an

expression or equation with multiple terms, for example, a teacher can ask learners to identify the terms of the original
expression or equation. The teacher or a learner would box, circle, or in some other way distinguish the terms. Then, the

teacher could ask learners to compare the original expression to the first line of the algorithm in order to determine what has
occurred with respect to each term to create the new, equivalent expression. Learners should describe the thinking of the

mathematician and justify the thinking with specific properties, postulates, and/or theorems. This comparison of the previous
line to the line under investigation continues until the learners have reached the end of the algorithm. At the conclusion of this

work, learners will have determined whether the mathematician has provided sound reasoning to support his/her final
assertion. 
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