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The Effects and Cognitive Load of Scratch on
Plane Coordinates Learning for Fourth Grade

Students in the Elementary School
Abstract

This study aims to investigate the effects on teaching plane coordinate to the fourth
graders with three teaching models: Scratch, PowerPoint and EverCam and to explore the
differences of cognitive loads resulted from these three models. Furthermore, two processes
were included in Scratch teaching to confirm whether the learning effects on the processes
are significantly different. The processes are “problem solving after teaching” and “teaching
after problem solving.”

The results are as the following.

— ~ In Scratch teaching, the learning effects of “problem solving after teaching” is
significantly superior to that of “teaching after problem solving.”
= ~ There is no significant differences in the learning effects on the teaching of Scratch,

PowerPoint and EverCam. However, the learning effects are significantly different

among PowerPoint, EverCam and the preceding two teaching processes in Scratch

model. The instructional effects on EverCam is significantly better than those on

“teaching after problem solving” in Scratch model. Foruthly,

W

~ For the participant students’ cognitive attributes of learning, the four teaching methods,
“solving problems after teaching” in Scratch, “teaching after solving problems” in
Scratch, PowerPoint and EverCam, are not significantly different.

7 ~ The cognitive loads resulted from the four teaching methods of “problem-solving after

teaching” in Scratch, “teaching after problem-solving” in Scratch, PowerPoint and



EverCam are not significantly different for all of the participant students ,and the

students in the high-score and the low-score group.

Keywords: Scratch, EverCam, cognitive load, Plane Coordinates, cognitive attribute
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# 3-10

DINA #3] A 45 & T & BlS 2 FR R Bk v B aigd g s

i 1 GUESS % fp| & » SLIP 4 ju.< &

#A %%, GUESS  SE(GUESS) SLIP SE(SLIP)
1 0.232561 0.10943 0.299678  0.051558
2 0.46654 0.123364  0.042936  0.025631
3 0.401819 0.121306  0.29135 0.050955
4 0.563903 0.120735 0.077689  0.031182
5 0.861559 0.074725  0.011887  0.012299
6 0.607066 0.098317  0.061686  0.028179
7 0.586317 0.109322  0.122453  0.036997
8 0.409828 0.112325  0.050035  0.024569
9 0.39996 0.12114 0.112265  0.045445
10 0.307766 0.052497  0.472807  0.128147
11 0.560016 0.09157 0.024524  0.023764
12 0.130016 0.047623  0.152833  0.082828
13 0.173362 0.051757 0.123602  0.078096
14 0.574642 0.05366 0.116371  0.089288
15 0.302274 0.052376 0 0.188233
16 0.733854 0.083465 0.001327  0.024758
17 0.386906 0.051099 0.301832  0.155348
18 0 0.138714  0.726255 0.063062
19 0.400652 0.055241  0.068815  0.0824
20 0.096384 0.037845 0.271336  0.126269
21 0.28929  0.05129 0.31807 0.127436
22 0.397327 0.109954  0.392043  0.055056
23 0.52617 0.112003  0.167858  0.042897
24 0.496421 0.101519 0.063141 0.028384
25 0.458296 0.101459  0.115222  0.037652
26 0.301991 0.095625  0.075169  0.03176
27 0.304284 0.094552  0.271012  0.051706
28 0.267712 0.100994  0.245958  0.049058
29 0.407622 0.05735 0 0.286046
30 0.312131 0.095481 0.117624  0.038444
= 0.398556 0.087558  0.169859  0.069915
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% 3-11

DINA #3445 & T & Rl 2 Fpl R g de . B Gia 3 S84 7

#AmE.  GUESS SE(GUESS) SLIP SE(SLIP)
1 0.119696 0.093961 0.298803  0.049824
2 0.513648 0.132163 0.072136  0.028978
3 0.249205 0.115926 0.276472  0.048739
4 0.434204 0.1316 0.069152  0.028889
6 0.616994 0.096607 0.063075 0.028438
7 0.593782  0.109455 0.12543  0.037372
8 0.539939 0.111683 0.086508 0.032326
2) 0 0.25395 0.095553  0.040785
10 0.288945 0.053326 0.440657 0.118281
11 0.501183  0.09901 0.019115 0.018825
12 0.049529  0.044097 0.160596  0.081247
13 0.175728 0.055352 0.257219  0.077933
14 0.569543  0.053954 0.101207 0.084119
15 0.297157  0.052257 0 0.168594
17 0.387871 0.051211 0.308893 0.160152
18 0 0.166028 0.741309 0.058391
19 0.408244 0.054152 0.039562 0.074613
20 0.109767  0.039053 0.321573  0.122387
21 0.315113 0.051101 0.404601 0.13579

22 0.47739  0.112117 0.414073  0.055348
23 0.446321 0.111954 0.147639 0.04054

24 0.506239 0.100114 0.063811 0.028638
25 0.452179 0.100118 0.110437 0.036738
26 0.325026  0.096227 0.0793 0.031808
27 0.310167 0.093525 0.270412  0.051762
28 0.142302  0.09066 0.214222  0.046366
29 0.372361 0.058215 0 0.222885
30 0.302945 0.09382 0.110876  0.037308
= 0.339481 0.09363 0.189023  0.069538
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