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ABSTRACT

The objective of this research is to study the system and products design for
organizing the student’'s baggage in order to propose more suitable system and
products for elementary school which are under the Office of Basic Education
Commission, Thailand. The research revealed that Thai students bring too many
educational items and personal belongings to school for example, stationery, musical
instruments and water bottle. For elementary school student’s physical development,
carrying baggage of more than 10 percents of the body weight might effects muscular
growth, spinal health and body posture. Moreover, there are also risks of accident while
travelling from home to school using public transportation such as bus or motorcycle,
etc.

The research also revealed that even though most elementary schools allowed
students to leave their books in classroom, however the system was yet unorganized,
the objective was unclear and most school lack of budget to manage the system. The
unsatisfied parents and teachers commented that although leaving books at school help
reduced baggage weight but students sometimes lost their belongings and left
homework undone.

Although there are varieties of bag available but most of them didn’t have

multiple compartments and some were too big for student’s body. When parents chose



baggage, they mostly concern with its durability and price. Some schools have its own
particular bag designs but still cannot satisfy the needs of parents and children.

Therefore, with all things concerned as above mentioned, the project came up
with a new system that allows some baggage to be left at school by using color code
and symbols according to daily study schedule. Teachers are encouraged to randomly
inspect the books that students left at school and the suitable amount of baggage
students bring to school. Rewards maybe given as an incentive for those who bring
baggage with suitable weight. In term of products, the newly designed is adjustable to
fit variation of books and stuffs for daily need while ergonomically suitable for elementary
school students.

During the whole design development, all users such as students, parents and
teachers are involved in giving their comments and viewpoints of both the system
design and the products until they finally were satisfy with both.

After then, the new system design and schoolbag were evaluated by various
experts including medical specialist, educational specialist, design and production
specialist and children public relation specialist. The overall evaluation is excellent for

both the system design and the new schoolbag.
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w298 AU 1A naasanung tlule 1ianelutiasBaulfidazfasdnaneasinaly
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uniEauin gunsnliazniatndandian 6.2%
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1 a “I 1 Jm 1 d. +
2.4.2 MNUASNYANTTHNUITAN F"I"J'IN‘IN NIz ANLNagzWanssLi

nsdainadnszthasvneminiuly Wdreskivanzan dminliaugad az
funelfannmisuazwnanssunnsdnuaesindausdl

2.4.2.1 dleazwenssihudagialialuiuuii sudneoslugfl 2,10
(Pascoe et.al. 1997)

2.4.2.2 anlwadnamiligeaningntne dleasmensuiddasansaznsdnaien
mm”ﬂ'i:rmﬂugﬂ‘ﬁ 2.11 (Pascoe et.al. 1997 ; Whitefield et.al. 2001)

2.4.2.3 tanaavirasnaneenliF1unas (Goodgold et.al. 1997)

2.4.2.4 WeNRNNANTIANEATNHaElaNa (Goodgold et.al. 1997)

319 2.10 Anwouzvimaileaznanseiiludaanda il fnumii

U7 2.11 dnmouzvintiuenindtudngladnwilaiieasniensziihdeaansasniadnaben
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naagauaglBNINTL (Negrini et al., 1999)
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1 =S o + Aﬂl Y o alg/
naNmeanEUrnzilasne Mz an 13 sl
(1) naziilnneagUunaI g arnIELTMIEnI AN UEIUTANIUAT
douanaiagznae
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(muanmurAtet gLy 2.12) yhasdaniuriminuazaiunsndiuseauls
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42

2.5.1.4 MSULNTZUILS N BN Y]

n1suLiagzunL TN 8NN DY NN9FAVTaLLNTZUNY (Body plane) NN
Wiaunsadinlapanudniuiaesadenssing 1850 nsuLiszu LA soulelE 3 73 (a5
#uwi dilnana. 2548) Aa

(1) Median (midsagital) plane A8N1THATINNEHNLLLINAINATF
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wtifh@naanuazdne Fandn Sagital plane

(2) Frontal (coronal) plane Fﬁ@miﬁméwmﬁﬁlaﬁqﬁlﬁl,t,ﬂqLﬂumu%gi
ANUNTIN (Anterior) LL@:@'WV{@%WW@T@ (Posterior)
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A15197 2.5 dayadnaausenietAn e lngaInaeun19d199auaaduu A lAsaing

$NNEAUINETZEIZ 4 W.A.2543 — 2544 (§1INIUNIRTFIURARSTTUA

ARAIUNTTH NTIENTNYARAIUNTTH. 2544)

MEAN MIN MAX
#u ang (1) | (7)) (1. (1.

9ALAN 6 56.4 49 78.5
7 58.9 49.5 86

8 59 45 76.5

9 64.9 52.8 90.5

10 67.8 54 94.1

11 72 54.8 97.5

saulsian 6 53.9 47 71
7 55.8 47.8 77.4

8 55.8 43.5 70.6

9 60.5 51 80

10 62.1 50.3 89

11 64.5 50.5 86.5

9RLLA7 6 52.2 43 73
7 54 44.5 84.5

8 53.8 42.2 69.5

9 58.2 46.2 79.3

10 60.2 46.6 90

11 61.7 45.9 90

JAUNTINTIY 6 57.2 48.3 82
7 59.8 49 88.1

8 59.9 48.4 81.8

9 65.6 52 94.1

10 68.7 51.3 100

11 71.6 51.5 100
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MEAN MIN MAX
AARIU ang (1) | (7)) (.) (.)
sauaLing 6 61.2 52.5 80.5
7 64.2 53.5 89.7
8 65.1 49.3 84.9
9 71.2 57.5 98.5
10 741 40.5 97
11 78.4 56 106
AN NABNTIN-180 6 23.4 18 28.7
7 24.4 20 31.5
8 24.8 20 30.6
9 26.3 22.5 31.7
10 27.4 20.5 39.5
11 28.1 22.5 35
ANENITRL YUY 6 24.7 20.5 39
7 25.8 19.5 37.5
8 26.4 20.9 40
9 28.5 22 38.5
10 29.9 22 40.5
11 31.1 23 43.5
ANENNAINgAABAUTNg-antane g 6 8.1 5.8 11
7 8.6 6.5 11
8 8.7 7 12
9 9.1 7 12
10 9.6 6.4 12
11 10.4 7.2 13
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MEAN MIN MAX
AnFIU ang (1) | (7)) (.) (.)
AYHENIRNLNABUAI-LBINAY 6 25.5 20 36.5
7 27.1 22.5 375
8 27.5 23.5 33.7
9 29.5 24 39.5
10 30.9 24 38.5
11 325 23.5 40.5
Amealua (Anqetaneluaaaniedine) | 6 28.4 225 39.8
7 29.9 24.2 36.5
8 30.5 24.7 34.5
9 32 27.7 40.5
10 334 27.2 41
11 35 26 42
ANTHEINILTUAY 6 25.2 20.8 33.5
7 26.2 20 37.8
8 26.5 22 32
9 28.6 21.5 39
10 29.7 22.5 41
11 31.1 24 41,5
ANNNNAN9AN 6 18.3 15.9 24.6
7 19.1 15.9 26.8
8 19.4 15.4 24.8
9 20.8 17.3 27.6
10 215 171 29.1
11 22.5 18 29
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MEAN MIN MAX
ANAIU ang () | (7)) (.) (h.)
AINNNAN9LEN 6 16.4 12.7 23
7 171 13.9 24.7
8 17.2 12.7 23.8
9 18.7 14.5 24.9
10 19.5 13.7 30.1
11 201 14.2 29.7
AANNNINAZ TN 6 20.7 17.2 25.9
7 22 18.2 30
8 22.3 18 28.6
9 24.3 19 31.9
10 254 19.3 32.2
11 26.8 19.3 36.2
F2EITUNNINILINAY 6 19.6 15.6 27.5
7 20.6 15.3 31.7
8 20.7 16 27
9 22.6 17.2 30.2
10 23.6 16.9 32.7
11 24.7 13.8 334
FEEIEUNNENWINTIN 6 17.4 13.4 26
7 18.1 13 25.8
8 18.4 14 28.8
9 20.1 15.5 28.6
10 20.8 16 30.6
11 21.5 16.5 30.2
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MEAN MIN MAX
AARIU ang (1) | (7)) (d.) (d3.)
PRFLENIARF 6 5.5 4.7 7.7
7 5.7 5 7.2
8 5.8 4.8 6.7
9 6.2 5 7.3
10 6.4 5.2 7.7
11 6.8 5.8 8

A15197 2.6 Gayadndouieniaiingig meananeeunisdimauaz i unntaseasg

$NNEAUINETZETN 4N.A.2543 — 2544 (F11INTUNIATTIUNARS DA

ARAIUNTTH NTENTNYARATUNTTH. 2544)

MEAN MIN MAX
Andau ang (1) | (7)) () ()

818N 6 58.2 50 78

7 59.8 49.8 91

8 63.1 52 84

9 64.4 54.3 95.5

10 66.1 52.8 93.7

11 70.1 57 99
781189 6 54.8 43.5 80

7 55.8 46 92.5

8 59.6 47 82

9 60.5 49 94

10 61.8 48 94

11 65.5 49 101.5
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MEAN MIN MAX
AARIU ang (1) | (7)) (d3.) (d3.)

sau15iLa7 6 56 45.5 82

7 56.8 45.8 91

8 61.4 47.5 85

9 62.2 50.5 98

10 63.5 48.5 96

11 67.4 48 101.6
FAUNTNTID 6 58.7 48 84

7 60 47.2 90.5

8 64.6 50.5 86.5

9 65.5 54 100

10 67.3 51 97.8

11 71.4 52.7 102
saudzInn 6 61.3 50 81.6

7 63.3 52 89

8 67.7 534 88

9 69.5 555 102

10 71.2 53.5 96.9

11 75.8 58 102
ANNEN9|NABNTIN-La0 6 24.5 20 305

7 25 19.5 345

8 26 20.3 34

9 26.9 21 34

10 27.1 20 37.5

11 28.6 22 38.5
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MEAN MIN MAX
ANFIU ang (1) | (7)) (d3.) (d3.)
AYNENITDL YUY 6 25.9 20.8 36.1
7 26.1 19.5 42
8 28.2 20.5 39
9 29 22 42
10 30 21.6 41
11 31.7 19.5 44.5
ANENNAINgAADANLTN-an At lua 6 8 6 10.3
7 8.2 6 10.7
8 8.6 6 12.2
9 8.9 6 12.2
10 9.2 6.2 12.5
11 9.9 6.5 125
AYNENIANLNABNAI-LBINA 6 26.8 22 36
7 27.8 22.5 39.5
8 29.1 22.4 35.5
9 29.2 24.5 37.5
10 30.3 23 39
11 32.3 27 39.5
pmea g (Anqalaneluaaaiedineg) | 6 28.9 24.7 39
7 30 21 36.2
8 31.4 24.5 38.2
9 32.2 28.5 40
10 32.8 23.2 40
11 34.9 28.5 43
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MEAN MIN MAX
AARIU ang (1) | (7)) (d3.) (d3.)
ANHEINILINUAY 6 25.5 20 32.5
7 26.9 20.5 39
8 27.9 21 40
9 28.6 24.5 38
10 29.6 20.5 40
11 30.8 23 42
ANNNNAN9AN 6 19 15.9 24.7
7 19.8 16.3 29.5
8 20.7 16 27.6
9 21.3 15 31
10 22 16.5 31.7
11 23.3 19 30.2
ANNNNANLEN 6 17.6 15 24.6
7 18.1 14.3 27.7
8 19.6 15 26.8
9 19.9 16 30.8
10 20.6 15.1 30.1
11 21.8 16 31.6
ANNNANAZ TN 6 20.7 15 27
7 21.6 18 30
8 23.1 17.7 304
9 23.7 19.3 35.9
10 244 15.6 33
11 26.1 20 34.4
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MEAN MIN MAX
AARIU ang (1) | (7)) (d3.) (d3.)

28T UNTNUENAY 6 21.2 16 30

7 22 17.9 31.8

8 23.2 18.2 314

9 23.9 16.2 31.2

10 24.8 18.2 33.2

11 26.3 21 35.5
FreITUNTNLENTIN 6 18.9 14 26.6

7 19.5 15.2 26.5

8 21.1 15.5 28.2

9 21.4 12.2 315

10 22 16.2 30.5

11 23.6 18 33.5
PRFLERIARE 6 5.6 5 6.5

7 5.8 5 8

8 6 4.8 7.3

9 6.2 5 8.1

10 6.3 5 7.5

11 6.7 5.1 8.3
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