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Effects of Learning through Scratch-Based Game Programming
on Students’ Interest in and Perceived Value of Mathematics
Curriculum

JeongBeom Song
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ABSTRACT

The present study investigates the potential of an educational programming game as a strategy for enhancing
effective domains of mathematics curriculum, which has been criticized as a problem of education in Korea. The
process of programming Fortress, an educational game, in conjunction with the lesson on the trigonometric func—
tion as part of the middle school mathematics curriculum, was designed for instruction and learning, and its effec—
tiveness was tested. The study was conducted using a nonequivalent pretest-posttest experimental design.
Research procedures included the following steps: (1) both the experimental and the comparison groups partici-
pated in four classes to understand and apply the concept of the trigonometric function, and (2) the experimental
group participated in Fortress game programming activities using Scratch, which was designed in this study,

while the comparison group participated in solving a real-life trigonometric problem - calculating the height of a
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building using the concept of trigonometry. The results of the t-test showed that students’ interest and perceived

value of the mathematics curriculum were significantly higher in the experimental group than in the comparison

group. However, the results of analysis of covariance (ANCOVA) using pretest scores of the interest and per-

ceived value showed the influence of pretest scores on posttest scores for the interest level, although the effect of

the experiment on the perceived value of the mathematics curriculum was more significant.

Keywords : Scratch, Game Programming, Interest in Value of Math Subject, Perceived Value of Math Subject,

Scratch-Based Learning Mathematics
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(Fig. 5) Command block for parabolic motion after
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Fig. 3) Flowchart of The Fortress game
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(Fig. 7) Command block on distance adjustment
(decrease) in missile launch
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(Fig. 8) Command block on angle adjustment
(increase) in missile launch

21 2SS0 A=

(Fig. 9) Command block on angle adjustment
(decrease) in missile launch
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<Table 2> Game programming learning content

Learning

Class| Unit subject

Learning content

> A design interface of Fortress
S game

- » A programming command
block to launch the missile

» A programming for parabolic
motion after missile launch

» A adjusting for distance and
angle in missile launch

» A demonstration of the game
to correct and enhance

6.trigono |Making a
metric | Fortress
6 ratios Game
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<Table 3> Instructional content by class period and group

Class | Experimental group | Control group
1 e Understanding of trigonometric ratios
5 e Checking concepts of trigonometric ratios
—sin, cosin, tan, atan
3 e Solving the problem of trigonometric ratios
4 -sin, cosin, tan, atan
5 e Making a Fortress | e Calculating building
game Utilizing the heights Utilizing the
6 Scratch trigonometric ratios
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G1 : Experimental group G2 : Control group
X1 : Making a Fortress game Utilizing the Scratch
X2 @ Calculating building heights Utilizing the
trigonometric ratios
01,02 : Pre-Test(students’ interest and perceived value
of the mathematics)
03,04 : Post-Test(students’ interest and perceived value
of the mathematics)

(Fig. 10) Experimental design
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<Table 5> Pre-test

Variable Group N M SD t p
Gl 21 234 886
Interest o 20 20,07 70 1570 122
Perceived Gl 21 4126 744

Value G2 29 3845 1018
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<Table 6> Post-test

Variable Group N M SD t 8]
Gl 27 3011 736
Interest G2 29 2503 834 2408 019
Perceived G127 4481 39

Value G2 29 3852 493

(p<.01) A,
p>.05) A &
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<Table 7> Post-test scores adjusted using pre—test scores

Pre Post Adjusted-Post
M SD M SD M SE

Variable Group

Gl 234 88 3011 736 2891 1107
G2 2007 70 2503 834 2615 1.068

Interest

Perceived Gl 4126 744 4481 395 4429 604
Value G2 3845 1018 3852 493 390 583

<Table 8> Results of ANCOVA with pretest score of interest
in mathematics subject as a covariate

Source SS df MS F p
Pre-Test 164147 1 164147 50.752 .000

Group 101.95 1 101.95 3152 082

Error 171417 53 32.343

Total 3715.98 55

<Table 9> Results of ANCOVA with pretest score of per-
ceived value of mathematics subject as a covariate

Source SS df MS F D

Pre-Test  569.765 1 569765 58573  .000

Group 376.996 1 376996  39.065  .000

Error 515551 53 9.727

Total 1639.839 55
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