Assignment 13: learning in a technology-rich world. 
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Hand-Held Calculators

Position:[3]
invent/ create new calculators, new curricula, new scaffolding mechanisms that make learning these skills more fun and create a deeper understanding of underlying concepts — recommendation: using these hand-held calculators, the learners would acquire the skills and the knowledge and eventually become independent of the gadget (“scaffolding with fading”)

Develop a principled argument for your recommendation

Before I proceed to pose as an expert on all things abacus, I’ll mis-reference a piece,

 “There is nothing either good or bad, but thinking makes it so.”, (Hamlet). Calculators are similarly neither good nor bad teaching tools – only using makes them so. There is no conclusive evidence on the effectiveness of calculators in classrooms but most discussions tend to show it in positive light. The Curriculum, Technology, & Education Reform (CTER) program at the Department of Educational Psychology, College of Education, UIUC has an exhaustive wiki that discusses calculators in classrooms at, 

http://wik.ed.uiuc.edu/index.php/Calculators_in_the_Classroom, released under a creative commons Attribution-ShareAlike 2.5 license, I'll directly quote relevant sections (*).

* Children who use calculators on tests have higher scores in both basic computation skills and problem solving.

* Students who use calculators within a mix of instructional styles do not lose their paper and pencil skills.

* Those who use calculators in class have better attitudes toward mathematics than children who do not use them. 

Best piece in the article - *“we would chastise any student who reaches for the calculator to find 3 x 4; we would suggest pencil and paper for calculating 27 x 340; and we would insist on using the calculator for 2.7568 x 345.8972 after the student estimates mentally an answer of 900 (3 x 300).”  

The critics section elaborates on the above placing constraints on when calculators should be introduced / allowed in school. 

*“there is also the input from the Third International Mathematics and Science Study (TIMSS). For the 8th grade assessment, the majority (>50%) of the students from three of the five nations with top scores (Belgium, Korea, and Japan) never or rarely (once or twice a month) used calculators in mathematics classes. In contrast, the majority of students (>65%) from 10 of 11 nations, including the United States, with scores below the international mean, used calculators almost every day or several times a week in mathematics classes (Beaton, Mullis, Martin, Gonzalez, Kelly, and Smith 1996) While such data do not prove that calculator usage is damaging to the development of mathematical skills, it would be folly to ignore this.

From the TIMSS results it is clear that mathematical competence at the grades K–6 level does not require calculators. Two of the highest-achieving countries at the fourth-grade and eighth-grade levels, Singapore and Japan, use calculators sparingly in elementary schools. “
Discuss the major weaknesses of the other choices
Position 1: extreme. This is the reason most exams in schools have those clever cancellations so that so that all intermediate and final results were pretty fractions which would magically disappear again.
Position 2: good except for the bit that endorses keeping curriculum the same. Curriculum has to evolve to reflect technology.

Position 4: don’t understand it / don’t see how calculators could be used without some qualitative reasoning on the user’s side.

relate your argumentation to the article(s) of your reading assignment
The challenge of supporting students engaged in mathematical activity has two components
 i) support which enables a student to achieve a goal that would not be possible with out it 

 ii) support which facilitates the reasoning process and provides an understanding of concepts
These goals combined with the right communication process, training and explicit articulation exercises can lead to a better concept construction and retention and that is the gist of the scaffolding-fading model.

