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Recommendation: Position 2.

Argument for Position 2: The question here is whether "doing math" is becoming obsolete like some other behaviors that have gone extinct over the ages - such as washing clothes by hand, riding in a horse carriage, listening to music on an 8-track. If there is still value in learning the fundamentals such as long division and basic arithmetic operators, perhaps Position 2 is work a look.

Minimum impact. Position 2 is the program that introduces little to no additional variation. This could be a blessing or a refusal to advance. However, when looking strictly at teaching children arithmetic the model of introducing long division and multiplication tables has been effective in the past. Various people may point out that American children are behind on math and reading compared to children of other nations, for example Japan and China. However, both Japan and China predominantly use a ground-up method of teaching as well, usually with even more focus on the fundamentals than in America. If anything, more emphasis on teaching the fundamentals should be emphasized. Lest the problem is in discipline and extrinsic motivations to learn arithmetic.

Schooling in the fundamentals. Can you imagine a basketball player who has not drilled on the fundamentals of dribbling, passing, and shooting? Or a doctor who has never had to memorize the bones in the body or the function of the liver? Or a computer scientist who was not taught the fundamentals of object oriented programming? Neither can you imagine a student who is not schooled in the basic fundamentals of arithmetic.
Leverage using tools. Once the student has a firm grasp on arithmetic, tools can be used to expand the realm of what the child is capable of doing. We know that it is not possible to do advanced calculations with a pen and paper. There are calculators that help with that. But for a person who is at a grocery store shopping and is forced to make a quick decision -- 5 cans of tomato sauce for $10 or 3 cans for $8 -- relying on a calculator is neither necessary nor prudent. As graduate students and adults, we have to make many of these "quick decisions" every day, whether at the grocery store, the bank, the gas station, the laundromat, restaurants, etc. Imagine the expression on the face of your dinner date when you pull out a calculator to split the bill!

Arguments against other Positions: 
Use of technology is inevitable. The vast majority of the United States uses the internet in some way or another. Almost everyone has used a calculator. To refuse to teach a child how to use widely available resources - and many of these necessary - is a disservice to the child since many of the resources available to us are for common, every day usage. And much of technology helps us "do things" that we could not otherwise accomplish. Therefore Position 1 cannot be a "blissful" ignorance.

Position 3 is a curious one. It assumes that if you build up a child with so-called "scaffolding" such as new calculators and new software, the child will naturally grow to be independent of the gadget. First, this experimental approach is difficult in its implementation: it is taking the responsibility of the child's learning in hand. Furthermore, is there empirical evidence of quicker learning or deeper understanding? Research has shown that discovery learning is the slowest and least effective learning model. And what about the child who does not become independent of the gadget?

Position 4 is too wishy-washy. In order to leverage estimation skills, one must be able to classify what is "right" and what is not "right". This seems to be a chicken and egg problem. Furthermore, there is an imminent need for precision, accuracy, verification, and evaluation in much of the consumer sphere. If a child is schooled in estimation but not precision, for example, how can one verify the quality of a computational agent? We cannot rely on machines solely for precision, the user and designer of the machine must have a fundamental grasp of precision and accuracy.
Related to the Article (Tools for Living and Tools for Learning):

The article and the above argument address two different kinds of needs. The argument above rejects distributed cognition and scaffolding with fading because it deals with schooling children in arithmetic with the goal of preparing children to be effective in the next tier of learning (for example, Kindergarten to Grade School, or Grade School to Middle School, etc.) Meanwhile, the CLever and MAPS systems described in the article are focused on helping people with cognitive disabilities perform common activities such as cooking, getting around the town, and other functions in everyday living. The contexts are different. We take a look at the similarities and differences:

Similarities. Both models focus on assisting the subjects (be it a grade school student or a person with cognitive disability) with learning. With the student, the goal is to improve mathematical skills so that students can learn math quicker or more effectively, retaining more information and gaining a deeper understanding of math. Persons of cognitive disabilities are faced with the challenge of assistance with daily activities that require cognitive processes and for caregivers who must monitor the condition of these persons. Both models are faced with the challenge of over-dependence.

Differences. The student model attempts to accelerate learning, to make it more fun, and to increase understanding. The drawbacks of scaffolding mechanisms is the lack of evidence that these methods really do improve student learning. The issues regarding schooling children may have more to do with discipline - and teaching - than technology. On the other hand, the cognitive disability model presents a scenario that relieves some cognitive dependencies such that these persons are capable of doing more without the requirement of elevated cognition. Here it is not so much an issue of discipline as it is cognitive assistance.

