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ABSTRACT

The purposes of this research were to 1) develop the learning activities with
STAD cooperative learning and graphic organizers on the topic of genetic transformation
for Mathayomsuksa 4 students to meet the efficiency of 80/80, 2) compare the students’
learning achievement before and after learning through the developed learning activities,
3) explore the students’ group work ability after the intervention, and (4) examine
students' satisfaction with the developed learning activities. The samples, selected
through purposive sampling, consisted of 17 students from Mathayomsuksa 4 at Kaedam
Wittayakarn School, Kae Dum, Maha Sarakham Province under the Secondary Educational
Service Area Office 26, in the first semester of the academic year 2022. The research
instruments included lesson plans based on the STAD cooperative and graphic organizers,
a learning achievement test, an evaluation form of group work abilities, and a satisfaction
questionnaire. The statistics for data analysis were percentage, mean, standard deviation,
and Dependent Samples t-test.

The results revealed that

1. The learning activities with STAD cooperative learning and graphic

organizers on the topic of genetic transformation for Mathayomsuksa 4 students
achieved an efficiency of 80.49/80.74, which was higher than the required criteria
of 80/80.



2. The students’ learning achievement after the intervention was higher
than that before the intervention at the .01 level of significance.

3. The students’ group work abilities after the intervention were at a
good level (X = 2.64, S.D. = 0.48).

4. The students’ satisfaction with STAD cooperative learning and graphic

organizers was at a high level (X = 4.50, S.D. = 0.59).

Keywords: Learning Activities, STAD Cooperative Learning, Graphic Organizers
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€

mmuummm%mmm
G

ot 394 A1 10C AUNA
1 2 3 4 5

1 +1 0 0 1 1 3 0.60 Toln
2 +1 1 +1 1 1 5 1.00 Toln
3 +1 1 +1 1 1 5 1.00 Toln
4 +1 1 +1 1 1 5 1.00 Toln
5 +1 1 +1 1 1 5 1.00 Toln
6 +1 1 +1 1 1 5 1.00 Toln
7 +1 1 +1 1 1 5 1.00 Toln
8 +1 1 +1 1 1 5 1.00 Toln
9 +1 1 +1 1 1 5 1.00 Tolo
10 | + 1 +1 1 0 4 0.80 Toln
12 +1 1 +1 1 1 5 1.00 Toln
13 | 41 1 +1 1 1 5 1.00 Toln
14 +1 1 +1 1 1 5 1.00 Toln
15 +1 1 +1 1 0 4 0.80 Toln
16 +1 1 +1 1 1 5 1.00 Taln
17 +1 1 +1 1 1 5 1.00 Toln
18 +1 1 +1 1 1 5 1.00 Taln
19 +1 1 +1 1 1 5 1.00 Taln
20 |« 1 +1 1 1 5 1.00 Toln
21 +1 1 +1 1 1 5 1.00 Taln
22 | 41 1 +1 1 1 5 1.00 Toln
23 | 1 1 +1 1 1 5 1.00 Toln
24 | 41 1 +1 1 1 5 1.00 Taln
25 | 1 1 +1 1 1 5 1.00 Toln
26 | +1 +1 +1 +1 1 5 1.00 Toln
27 | +1 +1 +1 +1 1 5 1.00 Toln
28 | +1 +1 +1 +1 1 5 1.00 Toln
29 |+ +1 +1 +1 1 5 1.00 Toln
30 | 1 +1 +1 1 +1 5 1.00 Toln
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A19719 11 (G%ﬂ)

€

mmuummm%mmm
G

ot 394 A1 10C AUNA
1 2 3 4 5
31 +1 1 +1 1 1 5 1.00 Toln
32 | 41 1 +1 1 1 5 1.00 Toln
33 | 41 1 +1 1 1 5 1.00 Toln
34 | 41 0 +1 1 1 4 0.80 Toln
35 | 41 1 +1 1 1 5 1.00 Toln
36 | 41 1 +1 1 1 5 1.00 Toln
57 | 41 1 +1 1 1 5 1.00 Toln
38 | 41 1 +1 1 1 5 1.00 Toln
39 |« 1 +1 1 1 5 1.00 Toln
40 | 41 1 +1 1 1 5 1.00 Toln
41 +1 1 +1 1 1 5 1.00 Toln
42 |+ 1 +1 1 1 5 1.00 Toln
43 | 41 1 +1 1 1 5 1.00 Toln
44 | 41 1 +1 1 1 5 1.00 Toln
45 | 41 1 +1 1 1 5 1.00 Taln
46 | 41 1 +1 1 1 5 1.00 Toln
47 | 41 1 +1 1 1 5 1.00 Taln
48 |+ 1 +1 1 1 5 1.00 Taln
49 | 41 1 +1 1 1 5 1.00 Toln
50 | +1 1 +1 1 1 5 1.00 Taln
51 +1 1 +1 1 1 5 1.00 Toln
52 | 41 1 +1 1 1 5 1.00 Toln
53 | +1 0 +1 1 1 4 0.80 Taln
54 | 41 1 +1 1 1 5 1.00 Toln
55 | 41 1 +1 1 1 5 1.00 Toln
56 | 41 +1 +1 +1 1 5 1.00 Toln
57 | 41 1 +1 1 1 5 1.00 Toln
58 | 1 +1 +1 +1 1 5 1.00 Toln
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€

mmuummm%mmrg
G

a7l gREY A 10C AUNA
1 2 3 4 5
59 +1 +1 +1 +1 +1 5 1.00 Taslol
60 +1 1 +1 1 1 5 1.00 Taslor
594 58.80 )
- e
LRNYFIN 0.98
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M99 12 NANITAATIENATAITNENN (p)

P2

ANBIRITITILHN (1) VRILULNIAFDU

TAHARNONTNNNITEYY 389 NITOLNBARNH LN NRUTNTTH

AMSUSTNIB eI NANLN T 4 aaes e

v 4 AN9BLATITA R

an T — " NRTINITTITEUT

ATAITHEIN (p) AIBIUIFYILLRN ()

1 1.00 0.00 FoTia

2 0.61 0.21 Wlulala
3 0.54 0.21 Wnlulala
4 0.57 0.29 inlulala
5 0.46 0.21 Wnlulala
6 0.32 0.36 Wnlulala
7 0.46 0.36 inlulala
8 0.46 0.36 Wnlulala
9 0.32 0.36 wluly o
10 0.46 0.50 wlulalo
1 0.25 0.21 Wnlulala
12 0.29 0.29 nlulala
13 0.25 -0.36 inlulla
14 0.57 0.57 Wnlulala
15 0.54 0.21 Vit Tasor
16 0.46 0.36 Wnlulala
17 0.46 0.21 it Tasor
18 0.36 0.00 T
19 0.46 0.50 inlulala
20 0.14 0.00 nfis
21 0.29 0.14 T
22 0.25 0.07 Saiia
23 0.46 0.07 T
24 0.25 0.21 Wnlulala
25 0.43 0.14 Wnlulala
26 0.32 0.21 Wlulala
27 0.50 0.43 Wnlulala
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A1979 12 (A8)
v 4 AN9BLATITA R
an T — " NRTINITTITEUT

ATAITHEIN (p) AIBIUIFYILLRN ()

28 0.29 0.00 i
29 0.36 0.00 IR
30 0.43 ~0.14 T
31 0.50 0.29 inlulla
32 0.25 -0.36 FTig
33 0.46 0.21 Winlulala
34 0.54 0.50 Wnlulala
35 0.71 0.29 Wnlulla
36 0.36 0.14 FTia
37 0.39 0.21 Wnlulla
38 0.25 ~0.21 i
39 0.25 0.07 FTia
40 0.36 0.57 Wnlulla
41 0.29 0.14 FTig
42 0.39 0.36 Wlulala
43 0.46 0.50 Wnlulla
44 0.50 0.29 Wlulala
45 0.50 0.71 it Tl
46 0.57 0.43 Wnlulla
47 0.54 0.36 Vit Taslor
48 0.43 0.57 Wnlulla
49 0.32 0.21 Wnlulla
50 0.18 0.07 Ffis
51 0.46 0.36 Wnlulla
52 0.18 ~0.21 FTia
53 0.64 0.29 Wlulala
54 0.79 0.29 inlulala
55 0.36 0.43 Wlulala
56 0.46 0.21 Wlulla
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M99 12 (ﬁiﬂ)

v 4 A9AATTEN R

AN ; — " NRNTTINITITERT
ATAITHEIN (p) ATBRIRIFFILUN (1)

57 0.32 0.21 sinlu oo

58 0.32 0.36 o ln

59 0.36 0.14 AT

60 0.21 ~0.14 o




M99 13 NANTTAATIZTAATAITNENN (p)

P

AMBIUITTILUN (1) LAZATAITNTD N

VBILULYNAFBUIANRRHN TN NNIFELN 1399 N1TAENBARNL LY

N9UENITH AsurinGeududsaninundn 4
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