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Abstract

The assessment of knowl dge of primary arithmetic facts

often necessitates the random selection of n primary facts.

A computer program, written in Fortran IV, was; described which

would generate the 100 primary ficts in random order. Tables

were presented which could be used to select random sequences

of primary facts.
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Teachers and researchers interested in measuring arith-

metic skills at the primary level often have occasion for using

sequences of primary facts. In this paper primary facts are

defined as those combinations involving_ numbers 0 through 9

where each number is combined with itself and every other number.

Subtraction and division primary facts can be considered the in-

verse of addition and multiplication facts (e.g., 4 + 8 then

12 - 8 and 2 x 9 then 18 ! 9). One problem which arises when

using a sequence of different primary facts is the method of

selecting combinations and the order in which they are to appear.

Assume that an individual wished to have the 100 addition facts

arranged in random order. Arranging these facts in random order

would involve considerable busy work; repeatedly arranging these

facts in random order would be a monumental task. The purpose

of the present paper was to describe a computer program which

would arrange the primary fact combinations in random order.

Programming

The program described herein was written in Fortran IV and

compiled and run using the computer facilities at the State

University of New York at Binghamton. The program consists of

two major parts. The initial stage of the program generates

100 random numbers each hiving a value between 0.0.and 1.0.

Random numbers were generated using a Scientific Subroutine

Package program entitled RANDU. These numbers were then ranked

from smallest to largest while at the same time a vector of

integers 1 through 100 were ranked in a corresponding fashion.

As an example,. assume that the first four real random numbers

generated were as follows: .345237568, .872345289, .336474590,

. 782352796. These numbers would then be ordered as .336474590,

. 345237568, .782352796, and .872345289. The corresponding vector

of-integers would then be reordered from 1, 2, 3 and 4 to 3, 1,

4 and 2. This procedure was used to randomly arrange integers

1, 2, 3...100.
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The second phase of the program entailed matching each

random ranking to a corresponding entry in a 10 x 10 matrix. As

an example, the third integer in the integer vector might be 57.

This value, 57, would correspond to the 6th row and 7th column

of a matrix and the combination 6 7 would then be printed. Like-

, wise a value of 86 in the integer vector would correspond to the

9th row and 6th column f a matrix thus resulting in the combi-

nation 9 6. The 10th row and 10th column of the matrix were

interpreted as 0 so that the value 100 in the integer vector

corresponded to the combination 0 O. The basic computer pro-,

gram is presented in Appendix C.

Tables 1 through 25 in Appendix A present various random

arrangements of the 100 primary combinations. Appendix B pre-

sents random arrangements of the primary combinations but in a 1

problem type format (addition, subtraction, multiplication).

The problem presentation of combinations was achieved by simply

changing the write FORMAT statements to print the,apptopriate

sign and lines. For subtraction, the sum of each element was

used as the minuend, and the second element of each combination

as the subtrahend. Thus for the combination 2 8 the following

subtraction combination would result 10 8. If division facts'

were desired one could simply find the product of each combina-
,

tion and use that value as the dividend, and designate the second

value Of each combination as the divisor, so that S 8 becomes

40 8. By ignoring facts which have O'as the divisor, one can

obtain 'the 90 pertinent division facts.

When using Tables 1 through 40 a convenient way to select

a starting point is to randomly select two numbers 1 through 10.

These numbers can then be used to find the entry in the ith column

and the jth row. By recording this combination and proceeding

left to right and row by row and, if necessary, continuing at the

top of the table, the desired number of random facts can be

obtained.
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