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ABSTRACT 

There are two aspects of this thesis: the mathematical aspect and the 

educational aspect.  In the purely mathematical part, the researcher has presented a 

geometric derivation of Pascal’s formula for sums of powers of integers and has 

extended the derivation to the formula for sums of powers of arithmetic progressions.  

In addition, another geometric derivation of the formula for sums of cubes is 

presented, together with a procedure to generate the coefficients of a polynomial 

formula for sums of powers of integers when the polynomial is in �� � �
��. 

In the educational part, the researcher has presented two instructional units 

that employ the newly developed geometric derivations of the formulas for sums of 

integers, sums of squares, and sums of cubes in the instructional activities. 

The first instructional unit encourages students to participate in the 

derivation of the formulas.  The effectiveness of this instructional unit on high-school 

students was compared to that of traditional instruction.  Due to the limitation of the 

sample, those receiving traditional instruction were higher achievers judging from the 

previous semester’s average mathematics scores.  The results indicated that while both 

groups could recall the formulas almost perfectly in the post-test, the treatment group 

significantly outperformed the control group in the retention test.  However, none 

could recall the derivations at the time the retention test was administered. 

The second instructional unit utilizes the geometric derivations to facilitate 

students’ derivation of the formulas.  The instructional activities require groups of 

students to derive the formulas using only the provided illustrations, and, in the case of 

sums of squares, concrete models.  The instructor monitors and provides suitable 

scaffolds.  This instructional unit was implemented on high-school students and pre-

service mathematics teachers.  The former significantly outperformed the latter in the 

pre-test.  While both groups could derive the formulas in the activities, most of the 

latter could not do so in the post-test, indicating that only some of them contributed 

during the group activities and those who did could not transfer their understanding of 

the derivations to those who did not. 
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