Connections as Domain Knowledge

A connection is an outline, a pattern, a list, a song or poem, an application, a coincidence, a perceptual schema, or a discriminator.

A connection helps gain student attention, engage student interest, delight and amaze, organize and remember, organize and understand, invite discovery, or calm.

Connections are very helpful components of domain knowledge, therefore.  Use thereof will be discussed here.

1.  TAPS by Carolyn Talton (Arithmetic Teacher, 1986) helps students with arithmetic word problems.  This outline should be displayed in the elementary classroom (with a subset thereof for the primary grades).  Students should be given a daily salad of at least two or three varying arithmetic word problems (as per exercise sets in the Saxon series) so that they must make decisions.  


Students must be shown what combine, separate, and compare mean.  Manipulatives (objects such as paper clips or cubes) may be used at the start or as reminders, and compare can wait if needed until the first two are clear, which may be several days of brief review each day.  


Combining and separating with equal-sized groups can also wait until combining and separating with any numbers has been established.  Then the issues of equal groups can be an excellent introduction to multiplication and division concepts.


Such a procedure will aid students on achievement tests where solving word problems is required.  This procedure is to be contrasted with that of 

standard textbooks, whereby students are given piecemeal doses of word problems in isolated, “teachable” sections titled “Using addition to solve problems.”  Absolutely no decisions need to be made; students don’t even need to read the problems beyond copying the numbers onto paper for addition.  Such is not problem-solving.  The long-term effect on students is personal discouragement, dislike for mathematics, and economic slavery.  

2.  The section on Geometric Classification and Relationship makes use of Bower’s principle of organizing information into outlines or perceptual schemas that aid understanding and also aid memory.  (The reader must be aware of the fact that understanding doesn’t contribute to memory.)


Geometry vocabulary helps underscore critical features and distinctions in geometric concepts.  The pile of terms that most encountered in school was given with little attention to the classification/relationship contrast.  Such a contrast is helpful in every school discipline.  This chart is followed by two pages of explanations.  The chart should be studied briefly during two or three distinct sessions each day until the terms are easily recognized. 

3.  The distinctions between perimeter (or length, or distance) and area and volume must be clarified.  When asked, most friends and neighbors will relate that area is length ( width.  Whereas length ( width is a formula for finding area, in truth area is the number of squares needed to cover a surface.  As a result of similar inattention, most who have a response will say that volume is length ( width ( height.  Whereas length ( width ( height is a formula for finding volume, in truth volume is the number of cubes needed to fill a space.     


The most frightening error is also recent.  Many school students through college now think that perimeter is the number of squares constituting the border of a rectangle.  This, like the others, is a consequence of the same isolated, “teachable” sections of school mathematics whereby distance/ perimeter/length is taught on Monday, with area on Tuesday with no review of Monday, and volume isolated likewise on Wednesday.  The astute teacher aware of cognitive psychology will present students with ongoing review such as that described in the connection page until students are fluent with the correct answers and the needed discrimination powers.

4.  The circle connection is mostly self-explanatory.  This is used more with MATHCOUNTS than with the problems in this work, but the tennis-ball problem is a modern classic and an exception that is included here.

5.  The distinction between permutation and combination is critical, and is now expected of students in intermediate grades.  Given the connection writing herein, and some twice-daily daily re-reading thereof, almost anyone should be able to conquer this otherwise slippery concept.

6.  The “Amazing Grace” and Cantor page gives the reader a first glimpse at a particularly interesting (and perhaps somewhat philosophical) problem-solving strategy that falls into the “use a definition” category.  Application of this strategy to the set of problems on the “Call It Something” page is a possible source of experimentation on transfer of problem-solving strategies.  


A problem-solving strategy with such a limited range of application is often called a specific heuristic.  “Heuristic” may be a nice name for what was once simply called a trick.

Other connections exist in mathematics, and more are being developed and discovered every day.  The forgoing, and others in this work such as the section on setting up tables, are perhaps the most critical for solving problems at he level of MATHCOUNTS and the problems in this book.

