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Surangkana Yayee. (2006). The Development of Mathematics Learning Packages Through
Cooperative Learning Concentrating on Connection Skills in “Fundamental Graph
Theory” for the Fourth Grade Band. Master thesis, M.Ed. (Secondary Education).
Bangkok: Graduate School, Srinakharinwirot University. Advisory Committee:

Assoc. Prof. Dr. Chaweewan Sawetamalya, Assoc. Prof. Nipa Sripairot.

The purposes of this research were to develop mathematics learning packages through
cooperative learning concentrating on connection skills in fundamental graph theory for the fourth
grade band, to compare students’ achievement and connection skills before and after
experimenting, and to compare students’ achievement and connection skills after learning with

a criterion.

The subjects of this study were 44 Matayomsuksa V students in science-mathematics
stream enrolled in the second semester of 2005 academic year from Banna "Nayokpittayakorn”
School, Banna, Nakornnayok. They were selected by cluster sampling technigue. The experiment
lasted for 19 hours. The One-group pretest-posttest design was used for this study. The data were

analyzed by using t-test dependent and t-test one sample.

The findings were as follows:

1. The mathematics learning packages through cooperative learning concentrating on
connection skills in “fundamental graph theory” for the fourth grade band had the efficiency of
96.88/97.36 higher than the 80/80 criteria.

2. The mathematics achievement of the experimental group after being taught by using
mathematics learning packages through cooperative learning concentrating on connection skills
was significantly higher than that before being taught at the .01 level of significance.

3. The mathematical connection skills of the experimental group after being taught by
using mathematics learning packages through cooperative learning concentrating on connection
skills was significantly higher than that before being taught at the .01 level of significance.

4. The mathematics achievement of the experimental group after being taught by using
mathematics learning packages through cooperative learning concentrating on connection skills

significantly passed at least 65 percent criterion at the .01 level of significance.



5. The mathematical connection skills of the experimental group after being taught by
using mathematics learning packages through cooperative learning concentrating on connection

skills significantly passed at least 65 percent criterion at the .01 level of significance.
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5 29 10 27 29 10
6 29 8 28 29 10
7 29 10 29 29 10
8 29 10 30 29 8
9 29 8 31 29 8
10 29 10 32 29 8
11 29 8 33 29 10
12 29 10 34 29 10
13 29 10 35 29 8
14 29 8 36 29 10
15 29 10 37 30 10
16 29 10 38 29 10
17 29 10 39 29 10
18 29 10 40 29 10
19 29 10 41 29 10
20 29 8 42 30 8
21 29 10 43 29 10
22 29 6 44 29 10
2 X 1278 >'F 416
e N

E, =N %100 =-%_x100=9682 E,=
A 30

1 B, X100 = -4 X 100 = 9455
B 10
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MW 16 AZUUUMINSEANENMNIasgAnsEEualiamans gaf 2 (309 An3rasneuan

ot | wwufniiny X) | uwuunedeulseata (F) ot | wunfniine X) | uuunedeulseata (F)
(20 QL) (10 AZlAL) (20 QL) (10 QL)
1 19 10 23 16 10
2 19 10 24 19 10
3 19 10 25 19 10
4 19 10 26 19 10
5 19 10 27 19 10
6 19 9 28 19 10
7 19 10 29 19 10
8 18 10 30 17 10
9 19 10 31 18 10
10 18 10 32 17 10
11 18 10 33 19 10
12 19 7 34 19 10
13 19 10 35 17 10
14 18 8 36 16 10
15 17 10 37 18 10
16 19 10 38 17 10
17 19 10 39 17 10
18 19 10 40 18 8
19 19 10 41 19 10
20 19 10 42 16 10
21 19 10 43 18 10
22 19 10 44 20 10
> X 808 >F 432
" i 1 il

E, =N _x100 =% x100=9181  E,=

El

. , X100 = -2 %100 =93813
A 20 B 10
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MW 17 azuuumIsAnEnnaasgansiEeuadiaemans gaf 3 (509 uwadn

ot | wwufniiny X) | uwuunedeulseata (F) ot | wunfniine X) | uuunedeulseata (F)
(20 QL) (10 AZlAL) (20 QL) (10 QL)
1 20 10 23 20 9
2 20 10 24 20 7
3 20 10 25 20 10
4 20 10 26 20 10
5 20 10 27 20 10
6 20 10 28 20 10
7 20 9 29 20 10
8 19 10 30 20 9
9 20 10 31 20 9
10 20 10 32 20 10
11 20 9 33 20 10
12 19 10 34 20 9
13 20 9 35 20 10
14 20 9 36 20 10
15 20 10 37 20 10
16 20 7 38 20 10
17 20 9 39 20 9
18 20 7 40 20 7
19 20 9 41 20 10
20 20 10 42 20 10
21 19 9 43 20 10
22 20 10 44 20 10
DX 877 S'F 416
E, =—2-x100 =24 x100 = 9966 , E, =—2-x100 =44 x 100 =9455
A 20 B 10
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M 18 AZUUUM TSRS M Naasgan s Eualinemans gaf 4 Gos nevlaagiaas

ot | wwufniiny X) | uwuunedeulseata (F) ot | wunfniine X) | uuunedeulseata (F)
(20 QL) (10 AZlAL) (20 QL) (10 QL)
1 20 10 23 18 10
2 20 10 24 20 10
3 20 10 25 20 10
4 19 10 26 20 10
5 19 10 27 20 10
6 19 10 28 20 10
7 20 10 29 19 10
8 20 10 30 20 10
9 20 10 31 19 10
10 19 10 32 19 10
11 19 10 33 19 10
12 19 10 34 19 10
13 20 10 35 18 10
14 19 10 36 19 10
15 19 10 37 19 10
16 20 10 38 19 10
17 20 9 39 20 10
18 20 10 40 20 10
19 19 10 41 20 10
20 19 10 42 19 10
21 19 10 43 19 10
22 19 10 44 20 10
2 X 854 > F 439
1 N

E, =N _x100 =24 x100 =9705 . E, =

’

1 , X100 = -2 %100 = 9977
A 20 B 10
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MW 19 AzuuUMIMUsEAEMNIasgaMsEeuadineaas gafl 5 Gas medszgnasasnsiv

ot | wwufniiny X) | uwuunedeulseata (F) ot | wunfniine X) | uuunedeulseata (F)
(50 QL) (10 AZlAL) (50 QL) (10 QL)
1 50 10 23 50 10
2 49 10 24 49 10
3 49 10 25 49 10
4 48 10 26 49 10
5 50 10 27 50 10
6 49 10 28 49 10
7 50 10 29 50 9
8 50 10 30 50 10
9 50 10 31 50 10
10 47 10 32 46 10
11 50 10 33 50 10
12 50 10 34 50 10
13 50 10 35 50 10
14 49 10 36 50 10
15 50 10 37 50 10
16 48 10 38 50 10
17 50 10 39 50 10
18 49 10 40 50 10
19 50 10 41 50 10
20 50 10 42 50 10
21 50 10 43 50 10
22 49 10 44 50 10
2.X 2179 >F 439
— 1 N

E, =N w100 =-% %100 =9905 ,E, =
A 50

, X100 = -2 %100 =g9977
B 10
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| ¢ 4
ﬂm@ﬂﬂﬁ@% %J’J@»LéﬁmﬂLLUUW@&@‘U’]@NﬁﬁNQWﬁVINmiL%EJ%’J‘mﬂm@]ﬂﬁﬁ@%LL‘UU@@MEJ k38N WﬂﬂiﬂSWW

‘El/ v I v A v A Z L% =) a ::il
W96 NAULASAITEUIDIUNITUUTUNTUNFNENUN 5 (32 AYLAL)

maé’mqw%m@mﬂ%m Jnmensigenles waé’mw%mamm‘%mu vinwemaGenles
ol | e ASUUU At | evuun | A UL ASUUW | ASUUW | ASUUM
nowduw | waadun | newdou | nAsFEw nowdew | nasSEn | nowdun | wauE
1 8 29 11 27 23 9 28 12 26
2 9 29 9 26 24 6 26 7 23
3 7 28 9 21 25 7 28 9 24
4 6 24 11 20 26 8 27 13 26
5 9 26 10 22 27 9 30 14 28
6 14 29 17 28 28 10 31 15 31
7 9 27 9 22 29 9 29 11 26
8 8 28 12 25 30 12 31 17 31
9 6 29 12 25 31 8 27 12 23
10 6 26 9 20 32 8 28 11 27
11 8 26 10 21 33 9 30 12 29
12 8 29 10 27 34 12 31 17 31
13 9 29 9 26 35 10 30 13 29
14 7 26 13 23 36 8 29 12 28
15 8 29 13 25 37 6 28 9 25
16 9 28 13 24 38 8 28 13 26
17 8 29 12 28 39 7 29 11 26
18 7 28 11 26 40 7 28 12 25
19 8 29 11 26 41 8 28 10 25
20 9 28 9 24 42 8 30 14 28
21 7 29 10 24 43 8 29 11 28
22 8 26 10 24 44 8 29 13 27
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MaSEwa 2 Un1s@nwn 2548

a a X o °

509 NN W 19 MU

a  wd a A
dEEnEIEEusn 7 Tyaadie
a Dd‘ (-4
NamsisEuznAane
1. Wemnvlilormueqe (vertex) Lazidu (edge) 9 wavszyldhnawifirmualdifunav
6 A 1
paelAaIYia

2. shemadGasmnuinamuityminesems e
6
aavszaeAmalsau;
70l 1 N9
1. M V(G) Wag E(G) 2anmnafvus i ke
2. van e AR e I aa s
A o 6 o %
3. Weaunmaaassmum iy wasaaummu e
}%% d{ v
4. WEUIDNYIW(parallel edges)LLaz’N’J%(loop)vL@
5. vanlgnnauirvua dunnn@afe(simple graph)vSonswvas@E(multigraph)
6. WynLDALSYER(adjacent vertices) TunT AR U ¥ L6
7. miduFaniifiaii(incident) 9nean Tunmmwirmwe 4 6
d _a d
209l 2 AinFL9ALRA
A A 1 v
8. MAn3099eUsIarqn TN
9. vemiun 1 uitlymarmuale
10. vanlfhgeudazgeifiuqauang viogneana
11. Wnouiun 2 witlymarvua e
70 3 Wwaldn
12. LAY (walk) 2830 |6
13. vanlghnsmladuwse iidunigasles

i I3
101 4 naWaanLaRs
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14. sy ldhnamirmualfifunsmessisasuialsl
15. Mdveudon 3 lumauitymnssemsle

i (3
¥afl 5 Madszanarainaw

|
=

Add‘ ;’j 1 9: £ v
16. ‘vmawamqmaamwdmﬂmmﬂ%
Aa (9 % % v
17. 851N aaﬂwmzﬂﬂawuim (tree) 1@
U % 1 nzlz dl v dl 1 9: o 1%
18. ‘1/1?@1%\134LLN‘V]’J‘VME)EJV]EI@?JadﬂﬁWm\mm%ﬂ\l@

19. shemw3iFamaudnmmiuiiymunesems|a

X
e
1 A 1
1. NOFUNDWSLY (Pretest) 15 My
2. NN 3y
a A
3. ANIYRLEN 3y
4. LWAILA 2 My
6
5. NNRRLLEDT 2y
6
6. matlszgnaasnn 6 My
o 1
7. NOFOLNRITL (Posttest) 15 AL

RIPEN 19 oy
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ANWSLIAM

a dl 2
Lﬂﬂ%ﬂﬂi‘ﬂ

NN (1)

- LAWMNDEDY WarUnHenauuaInTIW (Graph)
- ANBULLALFIDL9RINTIN (Graph)
- MINABIHDUMTOIENS ) MenT N (Graph)

STAD

Nl (2)

- unflenuvaadii@an (parallel edges) Lag 297%

(loop)

1
¥

(% v ! AA d‘
- ANHULHLALIIDENIVDINTINN NI MT DN (parallel

edges) baE NI (loop)
- Unfienn1aInTNITUAEN (simple graph) Lay
ATWAMELT (multigraph)
3 Aao oy A
- ENUMIULNVDIN WA B [T

(parallel edges) ae 3N (loop)

STAD

NN (3)

- UnleNNBIALRALIETA (adjacent vertices)
UALN®MY (incident)
[ (% 1 n{d a
- ANBOAEUALBENITRINTINTNYREaALIsE TR
(adjacent vertices) LALNANY (incident)
6 ;:J A o
- amumsnimneaanTIMnianye eeea

152%@(adjacent vertices) WALNANY (incident)

STAD

a A
ANIVRIYA ()

a a A
- UNUENNYDIANT (degree)
[ I A::ll Aa [ % Aa A
- FNRLNNTINVDTLNLANHULYRINNT (degree)

- OB 1

TGT

a A
ANIVRIYA )

- UNAENNYALIAAE (even vertex) WALAREDNR
(odd vertex)
v ! a‘ A !
- fhReINTINNARRLaAE (even vertex) UL
9089AA (0dd vertex)
- YOEUN 2
a o

- goumsoitlnidnmshnaeiun 1 uay
nougun 2 1ulF

TGT

a A
AN3TDIYR (3)

WNNTINA DT (1)
A 09 A4 A
ianasauemuidila Bas Anfrasauen

TGT
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A1UN
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NI

(3
ANWSIAM

a dl [
Lﬂﬂ%ﬂ'ﬂi‘ﬂ

LAY (1)

- UNTNNYDIILAY u-v (u-v walk)
- FR NN T LN AN MU YDIUINA u-v
(u-v walk)
6 a‘ a ° a
- UMy easnTINnAM TG

u-v (u-v walk) aasnsn /14

NHT

LAY (2)

- p

- unfinaresnTidanNle (connected graph)
L 1 Aﬂl a o Aﬂl

- haeanTNTa T d N I TN EaN ek

(connected graph)

NHT

nMwaauaas (1)

- ‘]JV]ﬁEﬂN“TJEN'NGﬁ (circuit) 'NQ?E]'P]EJL@@% (Euler
circuit) uaenTWanLIAaS (eulerian graph)
[V | a{ A [ 6
- MR NNTWDTULRNEULYDINTINDDLLRDT
(eulerian graph)
- “ﬁ%@]a%ﬁ’ﬁﬁ%’m’lﬂ'ﬂiaaﬂlﬁa%
¢ Aa o ¢
- ﬂﬂ']%ﬂ'ﬁm‘]jiyﬁ'ﬁlaﬂﬂi’]W‘ﬂNﬂ'ﬁ%’mﬂW@aEJLﬁ'e]ﬁ

(eulerian graph) 141

NHT

10

nWeaeLans (3)

- NEUN 3
¢ A9 o a 9
- WM A MU aTasaUAnLA
6
2INTINDDENFDT
- Symaemseaiindiuasn(Konigsberg Bridge
Problem)

- mahnamessasiuldlwmsuitym

NHT

11

matszgnamasnTv (1)

A as addy A
- UNUENNIIN (path) LAE IDNFUNTA

9q

(shortest path)

o

| a{ A (% Aaa

- §REINTNNDDLNLAN BN (path) WA

amdl 4
IMNFUNFA(shortest path)

- gonunInilymMaINTNAIMTIAT (path)

uaATNduAR (shortest path) zasnw 11

TGT
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ANWSIAM
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12

mﬁtﬂiz&;ﬂ@ﬁma@mww )

INNTINS DUk (2)

A 5y A aady A
LWBV]@H@U@’NS\IL“H’]EL?\] L3809 IDNFAUNFG

q

TGT

13

mﬁtﬂiz&;ﬂ@ﬁma@mww (3)

Aa v v % 1%
- UNUENNUDIINAINT (cycle) Lae Gl (tree)
- fhpe TN BLNLANHLARYININT (cycle)
WL Tl (tree)
6 ;::lld o v o
- gouMInAlynIINTIMNAMTINIDINI(cycle)

way Gl (tree) 20nT L%

NHT

14

matszenawasnsIvl (4)

- UNTNNUDINTINEDE (subgraph)

a ¥ Y .
- unflennaaadin b (spanning tree)

a v Vo & ds A .
- UmmmaawﬂmLmewuawq@ (minimal

spanning tree)
¢ Aa o v Ve .4 A

- amumimﬁtymma@ﬂimmmimmvlmLme‘w

) Uﬁﬁj @ (minimal spanning tree)"ﬂadﬂiﬁwvl,ﬂsl,%

STAD

15

maszenarasnsIvl (5)

Tegnmadanles
[ 1 o €
- $haehs Tmmanaanalnsén
- e Tymnanadumneaunas

- ghaehs tlymnessned

STAD

16

matszanaaasnsv (6)

(%3 | | [~
- §naehv Tymenuihazdy
6 | { °
- gmumsaitlmensshasduihnsmyls

- goumInidymaasnamiithenavhanduly 14

NHT
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