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Assignment 12: “You Being the Expert”

The discussion regarding the assignment was rich and offered a great deal of insight. Strong arguments were made for the various options and opinions offered were, at times, very insightful. The overwhelming decision choice was Option . Many “plowed” right into the problem, but I thought one person did a nice job of trying to frame the problem and ask some additional questions that might drive the eventual policy decision. The summary of that framing, the choice and the reasons why other options were discarded is summarized below:

Framing Thoughts:

Some additional questions that might be on interest to policy makers:

· What age group/grade is the discussion about?

· What purposes (homework, test taking, learning) will the calculators in question be used for?

· What types/features (basic, scientific, graphic, programming) of calculators are being discussed?

· What range of the alternative options can be considered (within the practical constraints of the budget, etc)?

· Do we know enough about how people learn math skills and use calculators embark on a math program rehaul?

Some other valid points as a prelude to choices and rejected alternatives:

· learning to use the calculator for a student is an essential skill in itself. 

· calculator is useful for teaching the computer-interface paradigm (an interesting thought)

· math skills are: needed to function in the world when one doesn’t have a calculator. 

· value of mathematical theory extends beyond its utility for solving everyday arithmetic problems

· as theoretical foundation for many sciences, an important cognitive foundation for being able to understand complex phenomena by abstract reasoning, as tool to understand logical reasoning

· function as a form of distributed intelligence across society.

Policy Recommendation

Arguments for Option 3:

· New calculators can capitalize on the human brain’s visual capabilities for basic tasks such as arithmetic.  

· Tools that help students think logically and problem solve would be more useful than tools that teach just one topic (i.e. calculus). 

· Some liked Kei’s idea of using an abacus to teach students the mathematical concepts because it will help the students develop a mental model of the math they are learning.  

· Abacus also addresses the issue of motivation because being able to see what one is doing makes an activity much more tangible as opposed to rote memorization and repeatedly copying down equations and formulas.  The abacus isn’t the only tool that could be used

· Tools should use the scaffolding methodology discussed in Pea’s article

· However, more advanced math, such as differential equations and fractals, isn’t encountered by the average person in daily living, and it could be a waste of time for some people to study it (issue of just-in-time learning or learning on demand) 

· Abacus as a scaffolding tool with the possibility of fading; in that a person who has mastered calculation with an abacus can still be an expert of mental arithmetic without the tool
· Children learn in different ways. Some learn visually, while others learn kinesthetically; calculators are very rudimentary in their ability to teach us ; new multimedia calculator with multiple avenues of interaction could be very useful in approaching problems from different angles, perhaps even using an auditory representation of a problem to help a user learn a concept. 
· Use of visual aids in new devices and a level learning approach that expands functionality as base concepts are mastered; a scaffolding concept
Argument for Option 2:

· Based on mathematical skills foundation arguments provided in initial framing section  – using calculators, but only after the basic mathematical techniques have been mastered without them. 
Analysis/Comments of Option Chosen:

I thought the abacus was a refreshing idea. My only concern with it as a choice is that, in itself, it might be construed as a repudiation of technological progress. The other comment on the 3rd option is that I heard no one discuss what data foundation was needed to move to new tools. That is, there is no understanding if they will be effective or how we might determine effectiveness. Are the tools the problem, or is the process the problem? Will we simply overlay new tools on a poor process and just end up with math video games as opposed to enlightened and motivated learning? Few people mentioned that in selecting this process. Conversely, in the choice of Option 2 there was a bit more reflection on why it was critical to have math skills and how the choice of Option 3 might impact that acquisition of those skills by the general populace and the ramifications of same. While not opposed to new directions, I agree that we can’t lose the building blocks of a solid educational framework. So, I find myself trying to find a hybrid between Options 2 and 3 which will give us the best of both worlds. I don’t dismiss the value of  new tools, rather I welcome them; I am just concerned that new tools not grounded in a solid, developed framework make for bad policy and just throw good money after bad in the forlorn hope that hastily formulated technology tools will suffice for solid research, sound process and well thought through metrics.

Reasons Other Positions Were Rejected:

Position 1:

· Tool that can help a student better understand a concept through visualization or some other method of teaching/learning should not be ignored simply because it is technology; students should learn to use it to their advantage and not fear it. 

· Displaces time that could be spent on more advanced concepts

· Students may waste their time by calculating everything by hand even after they master the skills.  The purpose of arithmetic education should not be to make them an expert of hand calculation.

· To ignore technology is to ignore progress 

· Will deny students a chance to learn an essential skill

Analysis/Comments of Position 1 Arguments:

I agree with most of the above …….. ignoring technology and tools is a regressive posture and one unworthy of a society that seeks advancement and new frontiers of discovery.

Position 2:  

· No reason why a scaffolding tool can’t help them. 

· Learning these concepts “by hand” certainly drills the algorithms into students’ heads, but it can lead to less interest in math in later years because it can be tedious and boring. 

· If there was a scaffolding and fading tool that could help students learn how to do the calculations in their heads and did not have the nasty side-effect of being monotonous, perhaps there would be more interest in becoming engineers or scientists. 

· Properly utilizing technology such as hand-held calculators or more advanced technology could help facilitate this scaffolding process, thereby reducing the strain on the teacher resources and accelerate learning
· This method seems very inefficient though, and there's no way of guaranteeing a child will retain their previously mastered skills once they switch to the calculator. 

Analysis/Comments of Position 2 Arguments:

I agree that it can be a monotonous approach; but it may be an issue of not just the tools but the process and the way we present it. The need for some semblance of this approach from a building blocks perspective, in my mind, argues for some hybrid of Positions 2 and 3. That process might move us more efficiently through the needs represented in Position 2 and then provide more accelerated and customized learning that could be offered through tool sets proposed in Position 3.

Position 3:

· Humans will never match the calculators in speed and precision, thus the goal of “eventually becoming independent of the gadget” is unrealistic

Analysis/Comments of Position 3 Argument:

I agree with this statement …….. we are enamored with tools and gadgets. However, unlike the author I would probably be more amenable to a hybrid of 2 and 3 versus an all or none approach (if one existed).

Position 4:   

· Relies on distributed intelligence. If our connection to this distributed intelligence was somehow cut, what would we do? We could estimate, but our skills would be weak since we usually depend upon machines to do all the quantitative calculations. 

· Humans would still be responsible for qualitative reasoning in this scenario, but how strong would our logical skills be if we didn’t have the mathematical background that has been relegated to the realm of technology?

· Basic arithmetic understanding is a too essential skill to put its responsibility on machines instead of humans (loss of control)

· Sounds very abstract; not even sure how it would be approached in practice

· Seems to demote the importance of learning basic concepts; many concepts in math, especially when a student reaches algebra and calculus, are very similar to building blocks. The learning of new concepts often relies on the mastery of old concepts. 

· Not possible to restructure responsibilities to such a degree as to emancipate humans from ever having to perform mathematical calculations.
Analysis/Comments of Position 4 Arguments:

These are typically sound arguments in the presence of the present day context of the relationship between man and machine ….. but relationships change and what is inconceivable today may be tomorrow’s reality based on tools developed and the progress society makes. But there is the fundamental issue of control at some level, and most of the arguments here seem to be focussed on to much control being removed from the human domain and transferred to the machine. Without more data and understanding of the implications, it is hard to argue that operationalizing this position into some actionable set of steps is probably not likely to occur.

