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Abstract

This research aimed to 1) study current conditions and needs for virtual classroom
using the problem-based learning (PBL) approach for promoting mathematics process
skills and critical thinking of grade 5 students ; and 2) develop and study the results of
implementation of the developed model. The research was divided into 3 stages. The
first stage was the study of current conditions and needs for virtual classroom using the
PBL approach by collecting data from 332 grade 5 teachers responsible for teaching
mathematics with the use of a questionnaire. The second stage was the development of the
virtual classroom with the participation of 9 experts and using an in-deptinterview form, a
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model evaluation form, and a virtual classroom evaluation form. And the third stage was the
study of the developed model implementation with 60 grade 5 students ; who were assigned
to an experimental group and a control group, each of 30 students. The research
instruments included a mathematics process skills test, a critical thinking test, and
a satisfaction questionnaire. The collected data were analyzed using a mean, a standard
deviation, the paired ttest and the F-test (One-way MANCOVA and ANCOVA)

The major findings were as follows:

1. The teachers showed a moderate opinions about the current conditions of an
infrastructure of using computer technology and internet network and showed needs for
using the computer technology and internet network at a more level. Also, they indicated
their needs for the development of a virtual classroom model using the PBL approach for
promoting the students’ mathematics process skills and critical thinking at a more level.

2. The developed model consisted of principle, objective, process, stage and
activity, and evaluation. The virtual classroom comprised 1) learning content organization,
2) instructional process, 3) cooperative learning / communication, 4) facility/assistance,
and evaluation. ; and the experts rated an appropriateness and a quality at a more to the
most level. In addition, the PBL approach composed of six stages: defining the problem
and related situations, understanding the problem., investigating, synthesizing knowledge
or answer, making a conclusion and evaluating the answer, and presenting and evaluating.

3. The results from the model implementation showed that the effectiveness of
the virtual classroom was 0.898. The experimental group students indicated gains in
mathematics process skills and critical thinking in overall and in each aspect from before
learning (p<.001). Also, the experimental group students evidenced more mathematics
process skills in two aspects: problem-solving and communication, and critical thinking in
two aspects: credibility of source and observation and deduction than did the control group
students (p =.036). However, both groups of the students did not show differences in the
mathematics process skills in overall and in two remaining aspects, and the critical thinking
in overall and two remaining expects. Furthermore, the experimental group students indicated
satisfactions with learning via the developed virtual classroom at a more level.

Keywords: Virtual classroom, problem-based learning, mathematics process skills,
critical thinking
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NIZVIBNIINITUA
v
2. N 10 4.87 73 48.70 6.77 g7  67.70 -15.73 <001~
NIZUINNIINITIA
WIANA
3. NN 10 4.80 .76 48.00 6.73 73 67.30 -13.26 <001~
NITUINNIINTAD
8174
4. inwe 10 4.30 .79  43.00 6.13 57 6130 -16.96 <001~
NTZUIUNIINTT

Wanle
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MIN 2 (50)

. AL LU nawLIgn (n=30) ALY (n=30y)

NNwe « _ ” _ el t p

LAN X SD. sp8az X SD. as

Tag9s 40 1857 224 4643 2640 194 66.00 -27.20 <001~
NIRRT TR
1. MINNTNANN 10 5.40 .81 54.00 7.53 .68 75.30 -1299  <001*
PeltLlh
2. NNIBIne 537 .85 5967 7.63 72 84.78 -19.41 <001~
3. Mgy 500 .79 5556 673 58 7478 -1373 <001*
4. Mmyszydonnag 537 92 6713 687 57 8588 -1305 <001*
STRRIN
JGCERREY 36 2113 196 5869 2880 167 80.00 -32.42 <001~
* fidAnynaiafiazeu 05

3.3 tniFenuiiFeudiedenien
wioulneiinadeusuuladynudugv &
NNBENIZUIBNIINABAAITATAIUATTLA
v wazdunIdess wazrinsznIfa
T T S PN L RV SRPRIRIE e ot o
WASITOYALAZNITAING LAZAIWNITRINE

NnNNINBNIFeuNEawAeReuITewlnAne1ed
TedAyaiafiszdy 05 (Fouanslua
3) wazin3Bunamesnau AHnEBENTZIINI
meadaraaslaenuazin 2 fufinde
LaEMIAAINTRIIAETINLGEN 2 Fui

WARD HLANAINT AeuandlumnTg 4

TN 3 MaUSeuieunnBzNITUIUMIN AR ERT LaznIAnINTw o TuTeA%
WRISEW 209N euiSeudedI SN Seuseni (One-way MANOVA)
o Source of Partisl Eta
nnwe Variation S5 df MS F Squared
ﬁﬂﬂtﬂitﬂ]%ﬂ?iﬂ?@ﬂﬂi@ﬂ?ﬁ@]{
1. inw nagpudawIer 12325 1 12325 30.358 <001* 348
NITUIBNNT ABNItIen 3.052 1 3.052 7518  <001* 17
MauAy anEAMIAReY 23141 57 406
2. Ninwe NANOUNDWIIEN 10.616 1 10.616 25265 <001~ .307
ATTUIBNIT S 024 1 024 058 811 001
malAneues ATMNARIAAAEY 23951 57 420




) MrEIAnEEAT U AnENEuUmIETANN 178 i 12 aiit 3 nINIAN - ubnEy WA, 25661 0N
AN 3 (F0)
o Source of Partisl Eta
NN o SS df MS F
Variation Squared

3. inwy NANDUNDULIE 8.478 1 8478 28614 <001* 334

NIZUIUNIT 3Fna3en 1.361 1 1.361 4595  .036* 075

ﬂ?‘éﬁﬂﬂ’]i“‘l mmﬂmmﬂﬁ'au 16.889 57 .296

4. inwe NATOUNOWIEH 11707 1 11707 59979 <001* 513

NIZUINNNT ADNTew 150 1 150 768 384 013

madenles AMNARIAAREY 11126 57 195

NNTAAINTOWEY W

1. NN NANOUNDWIE 4322 1 4322  10.345  .002* 154

AN ABNatIen 4.806 1 4806 11505 .001* .168

uhl,“?'faﬁm mwmmmﬂﬁ'au 23812 57 418

2. ﬂ?‘iﬁiﬁ:ﬁl mﬂaudauﬁau 13.462 1 13.462 43.095 <001~ 431
BnSew 2503 1 25083 8013  .006* 123
AMNAAIAAAEY  17.805 57 312

3. MIgUnie nasounewiew 8547 1 8547 38917 <001* 406
AT 061 1 061 276 601 .005
AINARILAREY 12519 57 220

4. myszydoanas  naFeunawde 5.365 1 5365 22708 <001~ .285

\oudu Bmadeu 047 1 047 198 658 003
AMNANIAAAEY 13468 57 236

o o &

* Jnud1AYNNEDANT

LAy .05
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TN 4 MIUIBUEUNNBENIZLIRNMINNAGAFIEATLAZ NIRRT TR L AETINNR
FeU Y8INNTEUNS U833 38UeAN% (One-way MANCOVA)
Multivariate Tests
Source of L Hypothesis Partial Eta
L Test Statistic Value F Error df
Variation df Squarec
NNB Pilla’'s Trace 484 253801 2.000 55.000 <.001* 484
NITLIBNNT Wilks’ Lambda 516 25.801 2.000 55.000 <.001* 484
NNAGAAAAT  Hotelling’s Trace 938 25801 2.000 55.000 <.001* 484
riowien Roy’s Largest Root 938  25.801 2.000 55000 <001* 484
_ Pillai's Trace 511 28.780 2.000 55.000 <.001* 511
n1Inea .
- Wilks’ Lambda 489 28780 2.000 55.000 <.001* 511
AU .
riaw,%‘aj;, Hotelling’s Trace 1.047  28.780 2.000 55.000 <.001* 511
Roy’s Largest Root  1.047  28.780 2.000 55.000 <.001* 511
Pillai’s Trace 101 3.106 2.000 55.000 .053 101
. Wilks’ Lambda 899 3.106 2.000 55.000 .053 101
DN U .
Hotelling’s Trace 113 3.106 2.000 55.000 .053 101
Roy’s Largest Root  .113 3.106 2.000 55.000 .053 101

3.5 nnigndanunineladaniaien
seavinviewadaulaeidniaTeueuulddym
Jugu egluszauan

anUsana

1. Tunaviesdgwadonlnedsnng
Feuwuuulidgnidugin ieiaiuai
NNBLNIZVIBNINNAGAFITAT LAZNIIAN
oo dvsunnideundszonfneda 5
floefaznay @it Foudenaiion & 5 oA
Uszneu Ao 1) mIvamaitenizennissan
2) NITVIUNIIIANTITEUNINOU 3) NMILTEUJ
Janfiu/nsfnsadeaaznausigszuy/
faennsadedomIazmnieuisiniu
4) F981WIBANELAIN/N1TIRAITNT e
Wide Uaz 5) MIIANAUIZIAUNR FOAARDY

NUWWIANIDIRNE Aandau (2540: 21-31),
Fe501 loanasinnily (2546), Perrin (1994)
kae Sandy (2001) 29ALIZNOUIDINTTLI O
wuldTgmidugiud 6 dunou Al Gui 1
AnuallymInanInnIoid1e g nasduli
indewAnanaule neadiulomimuads
AduilgmiinEeuoniosniden waziie
annaulafiazAumaney Jud 2 e
dnlafuilym fndeuasdasmaninedune
fine g MAedeiuigmls dui 3 duiums
Anmduadn Avuedifidesniniieunas
Fufumafnendua o Innane T4 4
Fuanzianug dndswhanudildduat
suandswdeuiiiniu eAUnenauay
Foanzdanuiilduiidanumuizas
vidold 94l 5 astuazUanifindraasinoy
UNLSEULARENNATUNTUNRIUIDINGNAULDY
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Uszifunanwideyailddnsnduadans
winnzaniiela Tagn13nTIa80ULUIAR
MelunguyeInueIad1988TE NNgNTINAY
sUnsdanudlunwnneeeilymanaio uas
Jufl 6 siauouazdazdunanu Snideui
fayadlduinrzuuasdanud uaziiaua
Tugdununsnuivainvatg sinFeunnau
wazfiedasiuilgm faniulsfiuennm
FOAANDINULMIAAYDIAAUT LINNTE (2545)
Schmidt (1993: 11-16) Gallagher wazanbe
(1995: 136-147) Barrows (1996) Arends
(1998)

Tnafideaglészifiulunauny
FJULUUNNIIANTITIEUNITAEY AANIN
uwazANEmEnzanogluIzAUATefan nodl
asnnmadeudediodeuaioulngisnms
Seuwsuulddymidugv Jugduuumaden
Aiuwnsldnzuammanmetagn (ntellectual
Process) #3a3UuuumnitssesnizuIuni
fuwenz (Inquiry) ﬁLﬁﬂﬁ’ﬁfﬂﬁemﬂu@u%ma
Tunadend Dugasdiodfumfanssuniaden
FEAULDY FOAARBINUNANNITIEUIUUY
n3asiotfjiiAres Dewey Uizan dastion
(2550) nian1adenilaensdivszaunisot
wazmIldranaves Bruner (Ing3g qaeion,
2545) UnFguinBIeuLULTIEYARAN kA
Fewdungs Mldannsnaiieanaianny
Whlagmeauiald auuwIAINAAYBINgHN
aiensadeafdyg wazaivanuidila
TFnmauanilasuanad anuda mawa
i’mﬁ’mﬁauﬂ TUNFHYINNU AINUWIANNAR
P0IngNaINaTIAEITIan (Ingsed quados,
2550)

2. MaFeumievioieuwaioulaeis
nadeuuuuladyvndugiu Sdmdelmin

AUt IEENEnar0In1IIew 0.8977 LA
wniFendannMmTnlumadeuiosas 89.77
Fengluszaugonn o1aiosnainnaden
sevinvdewadoulaeidniaTeueuulddgm
Tugw idunmadeuiuiwinZewdugudnans
Tumadeus fdomateunasauiinanzay &
manrwnauduneyeaauaziunengs

FemnnIainni I Ienilaoged
YazAnBnnanumiAnlun139nn1 9138 ue v
Dewey U3z 8a3u3an (2550) uwiAangs
saIdiennIngudenatiygiuazngai
qean (Ing3ef guadon, 2550)

3. theufideumeroniomaiion
Tagdsnadenuuulddgnudugin Annwe
NIZUIBNIINNAGAAITAT LAZNITAN
91900 lABTINLAZINEEU LRHTUAN
Aoudenod it AN aianszdu 05
(P<001) FuranndasAunaniteiieuides
finut indeuiiSeuienanfiunaiheden
FAaT A301NT (2555: 8) nidendideulae
Ty udugunndedidnnseing Tann
Wid §zenn (2554: 150-162) BNSeuiliaen
unwIuunuraNraulaelddynndugw Ui
A ITIMATON 2551:Undnda) AuadNNS
NNITEBAD ANTINITOIWNITUAT YWD
NI0HANNAATI IR IRARUTEUFINTIND Y
e uazindenduisondnen fidendziiu
fymdeanfiedasiuineeanslagliyy
wuuNENRE e NIBTridugin dannda
I3 B AN EARININYI TN ANTY
Nnnewlen (317 Juguns, 2558 126-
140)

NINNAIIBUIINYINE 81BN
na3euneviaaauiadaulaeisniaiew
wuuliymidugiu dWunmsdeanadeninuin
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vowdungs dnideuldizeniandeiid
sUsIn uanihldagiduanndanadila
Foduwnsimn aansamalaunadeuian
yheamadeunislugmbeniadeudug 14
undeudussgilaluniadengs manzdunis
Founnilymiindeududimuerauion
AniFeudeannTnaluauawasiugninieu]
1§ (Selfdirected Learning) #aanadoeiunan
NIFERIAINLWIARDINGNAT T TIATEN
deaATnn uaznguaeEIIAReNEIdIAN
AINETINIWAY TITHNIANMNNINBENTZLIUMNT
mamﬁmma@ﬁm:miﬁﬁ%mﬁmmwmﬁuﬁu

INNDULIYU
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