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nsFsunsaeulfiinislunsiuunusdseneuiiudubesiideutdudoulunisaeuresenarsduaneyiny
wazfiFoudnnuinnliamnsaduunusisifie Seuluivduiidesedovinuznissuunus mswmundonisSeuliGeu
drlatumeunmssuunuisenslimeluladreufinnes unasteifiulssansnmnisSounsaeuiudGeugatiagtuld
ATl fnguizasdifioisuiiounnufinelauas sz ansnmmadouisenineismadsudaelusunsuduunus
(Mineral Classification Program; MCP) uazn1slaluinadiagaususznauitu (Mineral Model; MM) Tun1siSau
MaUfURnITIvInermansnsauresldnseAuuSyy1ns avivinuasmans nqudiegiaduidndiuiu 85 au
wisdungu MCP 39 Au uazngu MM 46 au laedanguiiegrsnunyiseu ladasizianudndiu 4 du Ao dunis
Fuunuslegndes nsdwunusidie anuianeladsnsisey mnuiulslunisiuunusidlethlulfluewan dens
AAT121AT Chi-square (%) waziATIzRAULUTUTIUTIN (ANCOVA) ”Lumsvd%auLﬁwmaﬁmqmémﬂ%ui (AzlUY
o) HaRINNTATIINUTTERsImasurhlfanuAniiuresFous 4 d1u ldfimnuunnsstuosieideddy
M9adif (P > 0.05) WARZWUUADUNAISEUINNITSEUMEY MCP HnguuuaauginitegeildudAynieada (P = 0.031)
fetunsFeuriiaesislifienuuandnanssuivesiFou willadonaduguinisous
AdARY: NsTwUNLIUSENRURN N1saaun1AUUR UssansninnisiBews Wsunsudnuunus lnadiag1aus

Abstract

Practical instruction in the classification of rock-forming minerals is often a complex task for many
instructors, and numerous students struggle to classify minerals when applying this skill in subsequent courses.
Developing learning media that utilize computer technology to guide students through the mineral
classification process is expected to enhance instructional efficiency for current-generation learners. This
research aimed to compare student satisfaction and learning effectiveness between two methods: the
computer-based Mineral Classification Program (MCP) and Mineral Models (MM), used in a Soil Science
laboratory for undergraduate students of Agriculture Program. The study employed a quasi-experimental
design using intact groups of 85 students (MCP group, n=39; MM group, n=46). Four aspects of student
perception (accuracy, ease of classification, satisfaction, and future confidence) were analyzed using the Chi-
square test (Xz) and learning achievement (post-test scores) was compared using Analysis of Covariance
(ANCOVA). The analysis revealed no statistically significant differences in student perception across all four
aspects between the two methods (P > 0.05). However, the ANCOVA results showed that the MCP group
achieved significantly higher post-test scores than the MM group (P = 0.031). In conclusion, while the students'
perception of both learning methods was comparable, the use of the computer-based MCP significantly

enhanced their learning achievement.
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walulaBvesynidasanediilimeuliiuAnviilelildmnouindeddaudieslstslummaaeuegradudunou
lddneuduusuiinla asviligZouduinsfunsFouditlianliets neuaussdenanisnnassveGouriui 1ol
aunluNIsnAaed karandanuaziugvausladite ausanmuSeulilinunIn aennaefuensAEAnSYIR W.A.
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HagtuinuadedliiuinnslidensaouiivanndaeTusunsunesiiames (Computer-Based Instruction;
CBI) Winadnsnuaziiuszaninmannninisnisasunvuiindlaléldinaluladaoufinmes 9insuiseves Kulik and
Kulik (1991) ldTinsevideyadoundwemanisuszdiuain 254 unany waasbiiuiudiafaeuudnisiieunisaeu
Tnglflusunsuneufinmes dndwmafrotniouislutudounnassuartuSounuau annsayliiauafvesinidouste
mMsdeuazaouiumesisuuvatiulumeuin wazanszeznandmiunisasudesnaldunn fussansamlunisdiu
Kadugvanenisdeulasiadeynszdudu Mo et al. (2015) wutunelulaBreufiumesinanssnudsuanuasiifoddry
Aenadugrinnan1sBuresiniSeuivundinmansuazn1vdu Al-Awaysheh et al. (2024) Anwfuniinaulng
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Tunseenuuulusunsudiuunus IeldaudAnennuaziaiivesusnanednuas Jadoudredumeiuusudias
viln Tnelsunsaldnsdeuldnniu C uislugariiensslnduardsiidenlondrsneiild Figure 1a wansldndoudds
Tunir main.c dwiunti output TUsunsuRzamanAnINenmLaziaiiveswsiazdnuas (Figure 1b) lnaAnu
wissdduandnuusilureusuisdnuazianzazasmudduiuiisoidosiu sussunmsiinureddusunsude
defi3oudilusunsuléuda Wna “run” WaunsuasdednnulifiZouneumanilédnnuansmagouautfunmud
TUsunsunwiiazde e iSeowhmmaasuaudiveausnulusunsuduunusiiazauifuasneudniugnaunsuanta
yoausiug Waunsuay feedback fiFounsusiiauisiuit (Figure 10) mnlusunsliannsossysiiauslduansigidoud
nsnainautRRanan viseiuiimeunatn TUsunsuazlilidouslag wazdumin === Code Execution Successful
=== {Foudoshnmsnsvaeuauiiusuas Suneudaulnd aulddmeudeous

Output

Does the mineral have metalic luster?

Metalic press 1
Non Metalic press 2

b) The output page displaying the commands

generated by the program
Output

Does the mineral have metalic luster?
Metalic press 1

Non Metalic press 2

1

What is streak color?

Black press 1

Red press 2

Yellow press 3

1

Is it magnetism?

Yes press 1
No press 2
1

a) The programming code used for mineral It is ***Magnetite!!!

classification
c) The output page presents the correct mineral
name.
Figure 1 The workflow of the program consists of: a) the programming code used for mineral classification, b)

and ¢) the output pages generated by the program
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WmsuszliudszansmunisBeuianniseudiglusunsudmuunusuazannlunadlagnaus
1. uuuAeUnIy MNTEN33euiia 2 38 Fednuseluil
1.1 vilviduunuslagnees (Correctly mineral classification)
1.2 lrduunusladne (Easily mineral classification)
1.3 muflswelasiedSnisaau (Students’ satisfaction) lapdiaude 1.1-1.3 Uszidiudussaupzuuu 1-5
azuuu 1 (Lidiufoeg1ede) auil 5 (e
1.4 szduaruiiulalunmssiwunuslueuiandeisnisSeuiilddu (Confidence levels in mineral
classification) Usziiuiduszdu shiladuunuslel (Yes = 5 azuuw) laiualla (Not sure = 3 Azuuw)
Fuunladld (No= 1 Azuuw) uddnududesazesnziuuandunugidenusazsziu
2. NaAERUUABUNBULALHAISEUUHUANT fiedodoulniieniu
3. Jiesvideyaniaadsielusunsu SPSS Statistics 21 software (IBM Corp., 2012) Litat3sutiioy
UsgdndamnisiseunisiSeuainseduanuiuvesdifow Aien15inseianuduiusseninedianusidangusening
ABN1sARULATNIINTEINBTBIATLUL (rating) AIENITIATITIAT Chi-square (Y°) dmsuAziuLABUNDULALIRLTEU
Aaszianuulsususin (ANCOVA) lngldnzuuunsuasuiduduussamiignaiugy (covariate) uaziiouiioy
AAMNLANA1ITIBAR635 Least Significance Difference (LSD) fisestutiuddty 0.05

HaN1sANYILAZIATAl
Foyavhluvesimeunuuasuamidsinussiutiyaest 2 S1uou 81 au T 4 Sy 2 Au wad 5 S1udu
2 au vuaAnwmdngnsivnermansiudin a1vnivinuasaiand wmave 38 au nands 46 au lilssyine 1 Ay
{Reudnlvgfinsnads 2.00-2.49 uay 2.50-2.99 Snnuegvar 31 Au Heumualiinedoun1ssuunusniaUfiR
N3 Aauanaseazidenlu Table 1

Table 1 General characteristics of the 85 survey respondents

Total MCP MM
Characteristics
n= 85 n=39 n=46
2 81 (95.3 %) 37(94.9 %) 44 (95.7 %)
Year level
> 2 4 (4.70 %) 2 (5.10 %) 2 (4.30 %)
<2.00 6 (7.1 %) 3 (7.7 %) 3 (6.5 %)
>3.50 6 (7.1 %) 4 (10.3 %) 2 (4.3 %)
GPA 2.00-2.49 31 (36.5 %) 13 (33.3 %) 18 (39.1 %)
2.50-2.99 31 (36.5 %) 14 (35.9 %) 17 (37.0 %)
3.00-3.49 11 (12.9 %) 5(12.8 %) 6 (13.0 %)
studied mineral yes 4 (4.7 %) 2 (5.1 %) 2 (4.3 %)
classification no 81 (95.3 %) 37 (94.9 %) 44 (95.7 %)

nMadsuaesidhlianadsnnuiiilunsiiligFouduunusldgnios WaunsuAumnaliduunuidie e
fawoladoitnsiFeu uazanusivlulunisidsdeulvldduunusluouanliuansnsiunsada (P > 0.05) wansly
Table 2 fiFousnawesinidesisnsaeuinrumzauuarnouauasiansisuiTemuetegudl JaUsadiun1sius
nndulndideeiu egslsinuuiimanaadilissiuudilefasandeyafunuing3ouisTunametwussiuunis
LustulalunsduunusldgndosasAninliannsoduunusidluouen (Figure 4) fFounguisndudadldsuns
fnsannsSeuameyana ielriinrusiulalunisduunuslignies
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Table 2 Student’s response on their perception of MCP (n = 39) and MM (n = 46) learing methods

Students’ response Correctly Easily Satisfaction Confidence
X 1.40 0.16 5.31 4.51
P value 0.844 0.997 0.257 0.341

P o

5835 MCP daiauauuzingUassadfnuasisoude mddlusunsudunwsinge faudesigientvilve

U q U
o Y

P2 wig3oudsidnean liselunisifoud Ssaenndostuauideves Suwannatrai et al. (2022) wuinindAnuilne
dunnidgyinu mwdingutuiiugiu uastszneviuidieddninengeuaranaumesuas (Duchesne et al,
2021) wueieu3s MM lifidetausuuylag

dmsuAzLLUNIABUIINNSFousaesds (Table 3) wudiasuuuaoudeueulifinnuuandratumsada
syieitmsaeu (P = 0.717) Wedmualiazuuuneuseuiduiuusiiuiignauay nuiazuuugeundsdouiizuuy
geluandeudou waslimuuanisogaiiduddamisadail P = 0.031 TasnsidouselusunsuduunusvilvgiGous
AzuuLdaUVdITougandt sieineudouiasuuuliunnsratunnaadi donndostunaidoves Al-Awaysheh et al,
(2024); Kulik and Kulik (1991) wuinnnslddenisaeudiianndrelusunsuneufiames Tinadnéfimuazivszsansam
1nNINIBMsEeuLUUIANTlEE face to face Tedvaalusunsuduunuslunisli feedback Viuitlidessoasuniy
vselifassanavinnsnsiavesasy PglidnSouiteRanainvemulewiu AaN15IS8uIwUL active (Taxipulati
and Lu, 2021) deandesriu Fyfe and Rittle-Johnson (2016) wuininiild3unmsmeuiuiuiisinzuuuasundaFeougs
ningumuauedsiifuddy wifFoudunduiifugiuauition a3l feedback wuuiufidaonisasuuuy face
to face lureaififiFousruumnenaaghivhdmdelsiviuna Jududediavesdsnmsousslunaiiogiaus msy
HiSeudnssenugaeulviuderadnsn1siuun

100.00
i MCP 1l MM
80.00
(0]
5 60.00
(O]
(%]
J |
> 40.00
o~ 26.09
20.00 l
2.17
0.00 0.00 I
Yes No Not sure

Figure 4 Confidence levels in mineral classification: MCP (n = 39), MM (n = 46)

Table 3 Mean score of Pre-test and Post-test for MCP and MM

Pre-test Post-test
Method
X SD X SD
MCP 58.97 18.89 89.23° 15.79
MM 57.39 20.91 81.74° 15.10
P value 0.717 0.031*

X = adjusted mean; SD = standard deviation; * = statistically significant at 5% level
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