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trends. + o 74 SRI Yy g ’
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to |fustr§tet e answer obtained from X A\ 0 Figure 6: 10, Figure 7: %00 Red starburst: Beets i th th ined h doubled. M hall Billy using the partial quotients method.
performing an algorithm, as shown in ") - ) gy 200! /2 e other remained constant, the area doubled. Marshall was
rleure 2 U%’)/b* N h @ @ @ {/T/;CZZ”S % oy et \(;0% Orange starburst: Carrots e able to reason that if the other linear dimension were to double | jackie’s initial interview her lack of confidence inhibited her from
¥ o —Qg(f)z ; fi%%\ Y,e”OW starburst: (Eom % = as well, then the area itself would quadruple. attempting problems. Throughout our time with her we worked on
e 33__5 ) 3x 7=16l /’5“'@"_ _%%\ Pink starburst: Onions encouraging her to try new problems and to stop her negative self-talk.
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fs).Thtehytrite; to cotrrfgfte th:’ b ane 16 | L Jordan and Marshall, at times, clung to the standard a|gorithm The WOI‘k- sample above demon%trates d typlca! student Figure 9: = Figure 9.
statement 1611s 7 times as many as | ggyre 4: jackie’s Work o for problems of this nature, even though they struggled to representation of the problem. Going forward, this type of | these are the rectangles Marshall excelled in procedural fluency and had a hard time slowing himself
iﬁ;;r;:\f;iigcl;iit;r}gsfr:toen;ianson. > N Figure 5: Billy’s work remember the steps of the long division algorithm or made errors representation gave students a way to think about products presel:;ed tocil“he class in down to really digest problems. Our lessons revolved around real world
competence. Marshall, however, L3 PP that led them to the wrong answer. This motivated us to search for |[and quotients conceptually, in terms of area. arrenaing orast contexts that forced Marshall to think more deeply about the problem being
exhibited strategic competence by V4 7 7 hi ) helo th | | ! A asked. We encouraged him to make sense of the context and to connect the
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statement into an equation. e ' \b strategies. was evident in his post-interview that Marshall reflected upon answers.
REﬂ eCt|O N an d d ISCUSSION. Initially, the most difficult standards involved solving word problems with multiplicative comparisons (CCSS.MATH.CONTENT.4.0A.2) and those that invoked multiple operations and were considered “multistep”
(CCSS.MATH.CONTENT.4.0A.3). The students struggled to formulate corresponding models and statements of multiplicative comparisons based on their context. They also struggled with choosing the appropriate operation and verbalized the need to find “key words” that their teachers had
taught them. They jumped right to procedures without thinking about what the comparison really stated. We also found the students clung to the standard algorithms for multiplication and division, despite their failure to identify when errors had been made. In particular, their allegiance
to the standard division algorithm hindered our exploration of multi-step word problems. Our research supports the learning progression recommendation that the standard algorithm for long division should be delayed until after the connection between computation and the context of the
problem and the strategy being used is made. Our recommendation for teachers is to approach multiplication and division through problem solving situations (such as the garden problem next to Figure 8) that discourage the use of key words but focus on understanding. In particular, we
found the partial quotients method for division to be a transparent method in that is computations could be easily tied to the physical context of the problem.
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