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ABSTRACT

The purposes of this research were to: 1) develop the exercise books for
Prathomsuksa 5 students based on Circuit learning integrated with Herbart's 5-step
teaching theory to meet an effectiveness index criteria of 60 percent, 2) compare
students’ physical fitness before and after learning through the developed exercise
books, 3) compare students' happiness learning before and after the intervention, 4)
compare students’ learning achievement before and after the intervention, and 5)
compare physical fitness, happiness learning, and learning achievement of students
with different academic stress levels (high, medium and low) after the intervention.
The sample, obtained through cluster random sampling, consisted of 30 Prathomsuksa
5/2 students at Ban Kud Ruea Kham school under the Primary Educational Service
Area Office 3 Sakon Nakhon in the first semester of academic year 2017. The five
research tools consisted of: 1) five volumes of exercise books, 2) six sets of physical
fitness tests of the Department of Physical Education for students (7-12 years of age),
3) a 30-item test to measure the happiness learning, 4) a 30-item test using a four-
multiple choice type to measure learning achievement, and 5) a 5-item stress

assessment test of the Department of Mental Health Year 2010 for students (7-12



years of age). Statistics for data analysis were percentage, mean, standard deviation,
Effectiveness Index (E.I.), t-test Independent Samples, One-Way ANOVA, One-Way
MANCOVA, and One-Way ANCOVA.

The research results can be summarized as follows:

1. The exercise books based on Circuit learning integrated with Herbart's
5-step teaching theory affecting physical fitness, happiness learning, and learning
achievement of Prathomsuksa 5 students had the effectiveness index of 0.81, 0.72
and 0.70, respectively with a total effectiveness index of 0.74, which was higher than
the defined criteria of 60 percent.

2. Students’ physical fitness after the intervention was higher than that
of before the intervention at the .05 level of significance.

3. Students’ happiness learning after the intervention was higher than
that of before the intervention at the .05 level of significance.

4. Students’ learning achievement after the intervention was higher than
that of before the intervention at the .05 level of significance.

5. Physical fitness, happiness learning, and learning achievement of
students with different academic stress (high, medium and low) after the intervention

differed at the .05 level of significance.

Keywords : Exercise Books, Circuit Learning, Herbart's 5-Step Teaching Theory
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AZLRIN DAL WBLAZINAIG LY FNTTONTN NN mmqﬂumﬂ%ﬂu

LATHAANYNDN9NT3EEN SN BentlUszanRnundd 572 TsaBeuuunaiEed

wuAnuULAnaNsInuznseaniiaenelaanisEeuguuy drcit saniung g

N1988% 5 24U89 Herbart

AHTTONINVINNY AIHEE N3 E Y mz&’qu’émamﬂ%ﬂu
newden | waeden | newdeuw | waedeu | newdeu | wAsEew

ATl WFin 30 WFin 30 Fin 30 Fin 30 $in 30 | fim 30

1 22 32 13 27 12 28

2 30 34 19 25 14 26

3 23 24 13 24 15 21

4 22 26 16 26 21 23

5 25 26 17 26 14 26
6 14 33 14 26 14 26

7 23 26 11 26 13 22
8 12 29 13 29 14 27

9 25 33 21 24 20 28
10 22 32 22 25 12 27
11 26 32 21 22 19 21
12 28 31 20 25 18 19
13 20 33 15 23 14 25
14 17 31 10 21 19 21
15 16 26 13 26 13 19
16 17 28 10 28 15 28
17 15 29 17 25 12 27
18 18 34 17 21 15 26
19 16 31 16 20 12 21
20 15 23 15 23 11 23
21 14 31 13 25 22 26
22 17 32 22 24 15 28
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LATHAANYNDN9NT3EEU TN BendllszonAnundi 5/2 TsaBeuuunaEeni

wuAnuULAnaNsInuznseaniiaenelnanisEeNguuL dreuit saniung g

N1988% 5 24V89 Herbart

AHTTONINVINNY AIHEE N3 E Y mz&’qu’%mamﬂ%ﬂu
newden | waeden | newdeuw | waedeu | newdeu | wasEew
ATl WFin 30 WFin 30 Fin 30 Fin 30 $in 30 | fim 30
23 18 27 24 27 10 26
24 18 29 16 29 14 22
25 17 30 24 25 13 27
26 17 23 15 23 14 25
27 15 25 26 25 21 21
28 24 24 17 24 12 25
29 14 27 22 27 12 28
30 22 29 17 28 18 24
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1. INN19RT98aL AN A aeAUING t-test ﬂ’]‘iLL@ﬂLL@Gﬂﬂ@]ﬂ@ﬂﬂ@}d@

FAUUARIN ANTINNTANINNY ANTHEYTHNNS BN LARATNOVENIN1SBNITNN

neuBEanLAzAIEY AGaumsuuudninuzn1sasntainialaanisiBens

WU circuit SANAUNGEIN1TNEN 5 91uD9 Herbart

NPar Tests
One-Sample Kolmogorov-Smirnov Test

= = s E = «

& @ = & @ =
& e 2 5| & c Z =
E2lc 2l e 5 F3la G
2 e S Z |8 T2 & |E B
2% | & 2|5 5|2 2| & 2| &-¢
@ £ R a @ .« < =
& ~ {E R ol & = {E & % a
& & & 1 & & & W

= |z |2 |z |z 2
N 30 30 30 30 30 30
Normal Parameters® |Mean 28.13 24.80 13.73 17.83 18.23 23.33
Std.Deviation 3.937| 2.074| 2.766| 5.657| 4.199 2.670
Most Extreme Absolute 167 72 195 125 116 141
Differences Positive 106 A15] 195|125 116 092
Negative -.167 =172 -.099 -.069 -.082 =141
Kolmogorov-Smirnov Z 913 .941 1.068 .686 .633 773
Asymp. Sig. (2-tailed 375 339|204 735 818 589

Nﬂﬂ’]‘jLL@ﬂLL‘N‘Uﬂ@]ﬂﬂﬁﬂ@}iﬂ@ﬁﬁLLU@GI’]NNN‘E‘iﬂﬂ"IWVI”I\‘iﬂ”IEI AITHYY

TunsBen uasnadNgENI9NIsEENTENNN

FNTBYALRYANNITUANLIILNG

A o A 1 1 o
DULTHULRSANILIEN TN AN

2. WEHUWYUANIIDNTNNIINNTY ABDINNIZUUERYSzaNAnEDI7 5 NiEew

aaguuuAninuznsesnitdsnislagnisBawguuy drcuit SanfUngEnIsaew

5 44289 Herbart SeMaMNnNaniBeuwasnaaBen Ineluadf t-test for Dependent

Samples
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2.1 AZLUUANSTON TN NN NS ULAZIARILA SIS

T-Tes
Paired Samples Statistics
Mean N Std. Deviation | Std. Error Mean
Pair 1 |AXUUUVARELUANTIONNNDWEY | 19.40 | 30 4.643 848
AZLUURAIES UV AFEUNNTIONTN
o o 29.00 30 3.394 .620
NRIAYU

Paired Samples Correlations

N | Correlation Sig.
Pair 1 |ASUNHIATELANITONINNDWELN & AZLHWIAFEL
o 30 71 367
FANFIONTNNRILTLN
Paired Samples Test
Pair 1 Paired Differences
95% Confidence Interval
ACULURNARDURNTIO - of the Difference Sig.
AINNBUEEY & AT
Mean  |Deviation|Std. Error Mean| Lower Upper t df |(2-tailed
NAFNDUFNNTINNTN
Navkai -9.600| 5.263 961 -11.565 ~7.635| -9.991| 29 .000
2.2 AZUHWANHED IHNTSEEUNIWEHHLATAI B
T-Tes
Paired Samples Statistics
Std. Error
Mean N Std. Deviation Mean
. ! 2 &
Pair 2 |AZUHHANNFINAWSEUGN 30 AzUNM | 18.23 | <, 4303 786
o A I3
AZUUUAMTHFINAIEEUAN 30 AZUWY | 24.80 | 4 966 414




Paired Samples Correlations
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N | Correlation Sig.

Pair 2

muuuquwmm‘%ﬂmﬁm 30 AZILUHK & AZILHK

ANTHFRNRIB AN 30 ATUWY

30 -.039 .83

8

Paired Samples Test

Paired Differences
95% Confidence
Std. Std. Error Interval of the Difference Sig.
Pair 2
Mean |Deviation| Mean Lower Upper t df (2-tailed
ﬂ:LLuummqﬂuﬁﬂu
FeAn 30 AzUWY
o -8.000| 4.941 .902 -9.845 -6.155 8.868 29 .000
ATUHNAITHFIN A G
Wi 30 AT
o £ =2 ' 2 v A
2.3 V"IZLLM‘HNNZ\TNQW@V]WQﬂ’]‘iL‘iﬂuﬂﬂuL‘iﬂuLLﬂzifiﬂﬁL‘EE‘H
T-Tes
Paired Samples Statistics
Std. Error
Mean N Std. Deviation Mean
Pair 1 [WaaNONEN9NITEeeasinGeunauGen | 1493 30 3.269 597
NARNONDNI9NTITEENYRIINBEUNAaGEN | 2450 30 2.838 518
Paired Samples Correlations
N Correlation Sig.
Pair 1 |NARNENININIGEENIBINEEUNaNEY
o £ = o A o A 30 .037 .845
& NZ\]NN’E]‘VIﬁ‘V]'Nﬂ’I’ﬁLﬁ?JWUﬂ\TNﬂL’ﬁ?;luifiﬂ\‘iL‘ﬁ?;lu




180

Paired Samples Test

Paired Differences

95% Confidence Interval

2 o o o a
FIEHYBNRNETEHUAAILTEUH

Std. of the Difference
Std. Error Sig.
Pair 1 Mean | Deviation | Mean Lower Upper t df | (2-tailed
HARNNENNINNTBenesiniFen
newden bas HaEAENNNS | g serl  4ou8| 77| 11153 -7.980| -12.334| 29 .000

3.mLLuumﬂmg?JTumﬁL‘%ﬂuﬂﬂm‘%ﬂu&mLLuummq"ﬂGﬁumﬁL%ﬁuﬂﬂm%ﬂu

T-Test
One-Sample Statistics
N Mean Std. Deviation Std. Error Mean
ALUMMATHAINEWEEY 30 16.97 4.303 786
AZUHUAINNFINAIFEY 30 24.97 2.266 414
One-Sample Test
Test Value = 0
95% Confidence
Interval of the
) Difference
Sig.
df (2-tailed | Mean Difference| Lower Upper
ml,l,uumﬂm@ﬂ@wf%ﬂu 21.596 29 .000 16.967 15.36 18.57
ﬂ::l,l,uuquwﬁqﬁﬂu 60.336 29 .000 24.967 2412 25.81
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Oneway

Descriptives
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95% Confidence Interval for
Mean
N Mean | Std. Deviation | Std. Error |Lower Bound| Upper Bound | Minimum | Maximum

i 6| 1567 5888 2404 9.49 21.85 9 23
UIUNA 12 17.42 5.485 1.583 13.93 20.90 9 27
N 12 16.50 6.186 1.786 12.57 20.43 8 30
Total 30 16.70 5.688 1.039 14.58 18.82 8 30

ANOVA
ﬂ:ﬁLL‘H‘HV]ﬂﬂ@uﬂﬂ’ﬁﬁﬂﬂWWﬁ@uL%ﬂu

Sum of Squares df Mean Square F Sig.

Between Groups 13.050 2 6.525 190 .828
Within Groups 925.250 27 34.269
Total 938.300 29

Post Hoc Test

Multiple Comparisons

ALLUWYIARDLNNTTONINNDULIE

Scheffe

(I AN LABEA |(J A9NLASEA | Mean Difference 95% Confidence Interval

YWNNNEEEN  [VNNT9EEY (I-J Std. Error | Sig. | Lower Bound |Upper Bound

#in Uunan 1750 2.927| .837 -9.33 5.83
N -.833 2.927( .960 -8.41 6.75

Uunan #in 1750  2.927| .837 _5.83 9.33
BN 917 2.390| .929 -5.27 7.11

oR i 833 2.927| .960 ~6.75 8.41
UIUNA -.917 2.390| .929 -7.11 5.27
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Homogeneous Subsets

Scheffe

! a
AZLRRNANDUNNITONTNNDHLIEN

Subset for alpha = 0.05

ANTHLARLANINNITEIEN N 1
#in 6 15.67
g9 12 16.50
UIUNA 12 17.42
Sig. .819

Means for groups in homogeneous subsets are displayed.

Oneway
Descriptives
muuumwqﬁumﬁf‘%ﬂuﬁ@wﬁﬂu
95% Confidence Interval
AT for Mean
N | Mean |Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
#in 6| 16.33 5.125 2.092 10.95 21.71 1 24
daunang| 12| 19.42 3.450 .996 17.22 21.61 15 25
49 12 17.17 4.877 1.408 14.07 20.27 10 26
Total 30 17.90 4.444 811 16.24 19.56 10 26
ANOVA
muuumwqﬁumﬁf‘%ﬂuﬁ@wﬁﬂu
Sum of Squares df Mean Square F Sig.
Between Groups 48.783 2 24.392 1.257 301
Within Groups 523.917 27 19.404
Total 572.700 29




Multiple Comparisons

Post Hoc Tests

mLLuumwq"u(’fumﬁl,%ﬂuﬂ@w,%ﬂu Scheffe
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(I AHLASYANIG (J Au3eAnNTg |Mean Difference 95% Confidence Interval
N9EeY N9EeY (1-J Std. Error | Sig. |Lower Bound| Upper Bound
G‘%’] Umnany -3.083 2.203 388 -8.79 2.62
BN -.833 2.203 931 -6.54 4.87
Uunang i 3.083 2.203| 388 2,62 8.79
9 2.250 1.798 467 -2.41 6.91
9 G‘%’] .833 2.203 931 -4.87 6.54
UunNang -2.250 1.798|  .467 -6.91 2.41

Homogeneous Subsets

Scheffe

ﬂ::u,uum'mqw?umﬂ%ﬂuﬂfam%ﬂu

Subset for alpha = 0.05

ANTHLAILANINNITL3EN N 1

#in 6 16.33
g9 12 17.17
HRITT LN 12 19.42
Sig. 347

Means for groups in homogeneous subsets are displayed.
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Descriptives

Oneway

ATLUUNARNO TN NNISEEUNE UGN

95% Confidence Interval
for Mean
N Mean | Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum| Maximum
#in 6 13.17 3.251 1.327 9.76 16.58 9 19
UIUNA 12| 12.83 3.243 .936 10.77 14.89 8 20
9 12| 1250 3.261 .941 10.43 14.57 8 20
Total 30 12.77 3.148 575 11.59 13.94 8 20
ANOVA
ALUUMN RN VBNNInNTEenneniEen
Sum of Squares df Mean Square F Sig.
Between Groups 1.867 2 .933 .088 916
Within Groups 285.500 27 10.574
Total 287.367 29
Post Hoc Tests
Multiple Comparisons
ALUUMN RN VBNN9nNTEenneniEen
Scheffe
(I ARHLAREANINNNSEEY | Mean Difference 95% Confidence Interval
(J AHIAREANINNT T3 (I-J Std. Error | Sig. |Lower Bound | Upper Bound
#in Uunan 333 1626 979 ~5.88 454
G .667 1.626| 920 -3.54 4.88
thunans  |si 333 1626] .979 ~4.54 5.88
N 333 1.328| .969 =3.11 3.77
oR i 667 1626 .920 ~4.88 3.54
UIUNa -.333 1.328| .969 -3.77 3.11




Homogeneous Subsets

Oneway

Descriptives
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95% Confidence Interval for
Std. | Std. Mean
N Mean |Deviation| Error |Lower Bound|Upper Bound| Minimum | Maximum
ATUUENATEY  |9in 6| 15.67 5.888| 2.404 9.49 21.85 9 23
GECEUI
D THARN 12| 17.42| 5.485| 1583 13.93 20.90 9 27
NBREEN
a9 12| 16.50 6.186| 1.786 12.57 20.43 8 30
Total 30| 16.70 5.688| 1.039 14.58 18.82 8 30
ATUHHAITHYY #in 6| 16.33 5.125| 2.092 10.95 21.71 1 24
MnaiBem
C UUNaw 12| 19.42| 3.450| .996 17.22 21.61 15 25
NBREEN
CA 12 17.17 4.877| 1.408 14.07 20.27 10 26
Total 30| 17.90 4.444 811 16.24 19.56 10 26
ATLHHL g 6 13.17 3.251  1.327 9.76 16.58 9 19
HARNGNS
UUNaw 12| 12.83| 3243 936 10.77 14.89 8 20
NNNTG
Beunew  |§Y 12| 1250 3.261 941 10.43 14.57 8 20
Eei
Total 30| 12.77 3.148 575 11.59 13.94 8 20
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ANOVA
Sum of Squares | df |Mean Square| F Sig.

AZLUUNANDL Between Groups 13.050 2 6.525| .190| .828
AFIAnMnEGEL Within Groups 925.250| 27 34.269

Total 938.300 29
ﬂ:LLuuﬂqumTuﬂ’]‘i Between Groups 48.783 2 24.392(1.257 301
Ao Within Groups 523.917| 27 19.404

Total 572.700 29
ﬂzLLuuwﬂﬁNqWéwwﬂﬁ Between Groups 1.867 2 .933| .088 916
Aunnenen Within Groups 285500 27 10.574

Total 287.367 29




Multiple Comparisons
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(IAHLATEAYIINNNSIEEN

Mean

95% Confidence Interval

Dependent Variable (J AHLAREANIINTSE3EU | Difference (I-) |Std. Error| Sig. |Lower Bound| Upper Bound

AZULHUNATDL Scheffe G%’T UIUNA[NY -1.750 2.927| .837 -9.33 5.83

Anasaam g9 -.833| 2.927| .960 -8.41 6.75
NAUELN .

Umnans [sin 1750 2.927| .837 -5.83 9.33

9 917| 2390 .929 -5.27 7.11

R i 833 2.927| .960 -6.75 8.41

UUNRN -917| 2.390| .929 -7.11 5.27

LSD o Unnans -1750  2.927| 555 -7.76 4.26

g9 -833| 2.927| 778 -6.84 5.17

Umnans |shn 1750 2.927| 555 -4.26 7.76

g9 917| 2390 704 -3.99 5.82

R i 833 2.927| 778 -5.17 6.84

UUNAN -917| 2.390| .704 -5.82 3.99

AZLUHAIINGY | Scheffe # YN -3.083| 2.203| .388 -8.79 2.62

Tf“‘mj"%ﬂ“ 9 833 2203 .931 -6.54 4.87
NBRIIEU -

Urunans |¢in 3.083| 2.203| .388 -2.62 8.79

g9 2250 1.798| .467 —2.41 6.91

R i 833  2.203| 931 -4.87 6.54

Umnans -2.250 1.798| .467 -6.91 2.41

LSD o Uunan 3083 2.203| 173 ~7.60 1.44

g9 -833| 2.203| .708 -5.35 3.69

o 5083 2203 173 144 7.60

Uunany |g9 2.250|  1.798| .222 -1.44 5.94

#in 833 2.203| 708 -3.69 5.35

6N Uunany -2.250| 1.798| .222 -5.94 1.44

YIUNAN .333|  1.626| .979 -3.88 4.54
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o £
ATUHUNARNOND
19N1558K

! =
NBULIEU

Scheffe R 667| 1626 .920 _3.54 4.88
i 333 1.626| .979 _454 3.88

Umunane | go 333 1.328| .969 -3.1 3.77

i ~667| 1626 .920 4,88 3.54

9 Uunans _333|  1.328| .969 3,77 311
Uunans 333  1.626| .839 ~3.00 3.67

LSD s 4 667| 1.626| .685 -2.67 4.00
# _333| 1626 .839 367 3.00

Uunans |ge 333 1.328| .804 ~2.39 3.06

i -.667| 1626 .685 4,00 2.67

9 Uunans _333|  1.328| .804 -3.06 2.39

Homogeneous Subsets

! a
AZURRNANBUNNITIOATNNDULIE R

Subset for alpha = 0.05

ANTHLARLANINNIILIEI N 1
Scheffe? |si 6 15.67
ax 12 16.50
UUNAY 12 17.42
Sig. 819

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 9.000.




Az LLuuﬂfnqu?umﬂ‘%ﬂuﬂ@m‘%ﬂu

Subset for alpha = 0.05

ATTHLAZEANINNTIASIY N 1
Scheffe®  |sin 6 16.33
aN 12 17.17
YIUNANY 12 19.42
Sig. 347

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 9.000.

ATURUNARNVIENIINITIFUUND W T Y

Subset for alpha = 0.05

ANTHLAZEAYINNT TSN N 1
Scheffe? 9 12 12.50
UIUNANY 12 12.83
#in 6 13.17
Sig. 910

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 9.000.
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