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Abstract

In studing the General Chemistry course in their first year for those
undergraduates who need to take science foundation courses, ‘atomic orbital’ is a
fundamental topic that is crucial for understanding chemistry that is necessary for
studying at higher levels. Since this abstract concept is complex, many students find
difficulties in learning it, in which many cases happen due to the perseverance to the
easier picture like Bohr’s atomic model that is studied in high school. In this research,
an active learning activity is chosen to “shake” the students to assimilate and
accommodate the concept. The test has been performed with a group four students
as the representation for “weak” and “strong” students in academic achievement.
The pre- and post-tests were attempted to test the students’ levels of understanding
in the concept according to five objectives. Overall, the test scores increase for all
students, which is responsible from the rise in the last three objectives that are at the
level of ‘Knowledge’ according to Bloom’s Taxonomy of Learning. However, in the
first two objectives that are at the level of ‘Understanding’, the scores for weak
students slightly decrease. This suggest a confusion that may arise when weak

students try to make a transition from the old (easier) to new (more abstract) concept.

Keywords: Learning activities, Atomic orbital, Active learning
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1.4.1 mM3iseuiuuuaciiauus (active learning)

maeuduuvasdeujurdunssuiumsinmaseuiniiinGeuldadionseiuasld

TdnszuaunsAmieanudiilaviasly Bonwell, 1991) Wunisdanisiseuinielduufn
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1.4.2 Naive theories
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N uand 9 v ertulanuazyneg1eaiulinugiuunUseaunisald el
auysal lneanudowsn o neaiulanneuiazdnisfnwegiaduniainmsgnisenii naive
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Tudruthdunisiaszavaluselin saduiufas aseasUnasoznaulaeldinag
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(No Response)

seauvasnTunAY el lunsuuaszau AZIUY
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(Sound Understanding: SU)
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(Partial Understanding: PU) ATDUARM
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Conception: PUSAQ)
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HYRPIOREER gneias
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5. szymiduldlivianuevesavmeusuniavsemeluluusasdesaluil
M n=3 (=2 m-=-1
pou  Adululives ( fe 1 vie 2 wihliu (1 Azuuw)

1(0.5); 2(0.5); 0,1,2(0.25; 1,2, 3(0.25)

(@) n=23, (=3 m=+1(1AzLUu)
(m) n=7 (=2 m=+3(1 AzLuu)
() n=4 (=1, m =7(1AzLuu)
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Tudull Tandesdsumneulvigniesuasasudiudaslinsuuuionun  fogiagu

2. amanmunusanseraeulalasauiianiziy
(N) AHULLANABIBZABNTBILET (%) MULUUIIABIDLABULUUNAUNLDN
°
Ay Ay

(Minguuutsziduag 0.5 piuy) (Minguuutsziduag 0.5 piuL)
- LAAY proton BEATNANBLABN - LAAY proton BEATNANBLABN
- dedlnslrassesiidnaseunanadu - sl%f««gmLmummmLﬁuﬁ@:wu&ﬁﬂm@u
- %qﬁiw:mqﬁﬁumﬂﬁuémj ~ Feflannudy (f««i’wmuﬁgmﬁ) 1nalndiomana

(ﬁﬁmeﬁhwﬁqmuﬁammumﬁ}aa ) - anwouzginalagsuiunsanay
~ 1 electron atluastiulugn (Hauthaziilumiieutunniianig)

2.3.2 fanssun1siseuy NenfuuunanuAnseweeiiviadezney
JUUUUYDININTIH

Aanssueeulatuiindananlusunsy Twine® Fuduniosiio open-source dmsunns

wWsesneuaunsadennisnseililaelidnludedinisdeulsunsuadld  udaiunse
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aud “nd” (gauszasAnisieudde 3, 4 uaz 5) msidenneutulunisidennauiie



12

psRaeuItnissutulnuiNgniensawso il uwasnSeuingilennlndognsuuinaes

P¥ARUNGNNBNUALMNAANEI U UL TesnaurTaly

JUT 3 aisuAufanTsy JUT 4 ffenvdaninifeniuuinaatazmeuluunguvien

v 9

Usglgmiiilasuainnisiseuslnelinonssutgi

Usglevunlannianssuiifie maadusegela dulududdgannlunisisounsy
Junsnsgduauanlavesinissunazasendnauliiinnisiseu 91nuaauddeniniiumn
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{oii Pre | Post | Pre | Post | Pre | Post | Pre | Post
1 4 q 4 q 4 2 4 q
2 3 q 2.5 2.5 3 2.5 3 3
3 2 2 2 3 1.5 3 2 2
4 a 4 2 3 a 2 a 4
5 4 3.5 3 3 4 3.5 0.5 2.5
6 4 q 3.5 3.5 4 q 1 q
T 2 2 4 4 4 4 2 1
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Aduldleuns ( As 1 S 2 Wity (1 AzLuw)
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@ n=3 (=3 m=+1
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@ n=7 (=2 m=+43
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25

L #¢ | =6,5,4,3 (1 AZLUU)
Q0 n=4 (=1 m=7

m =-1,0,1

(1) wineosviavlaviaiavmeousy ( = 5 i m, Adululgtaniien
11 A1 (1 Azuuw) tawn m; = =5, -4, =3, =2, -1, 0, +1, +2, +3, +4, +5 (1
ALLLULU)

(4) eoslvaamunfitiavmousiu n = 3 aunsadian m, MdulUlERmuaien
5 a1 (1 AzLUY)

(@ oostvaliAvanavamaudy (1Hwvinle 3adiazdan m, WJuldlediamun 5 an

[ =2 (1 AZLLUY)

4 vanfiunvanmngunaandianasauainifentunauazanuinasdunag

wudannsou (2 )

7. mssansnmunueesdviatuguwuuseluil Wunisduiusainisnsgatesanunsinly

)

(n) (v)
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SU denndanvasnnuinaziiu

NP9
Y
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PUSAC 1A9n RDF 1Juf1&3da9ie
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'
1a o = ¥

@) ldwneu v3e lufifmauiignsas

Y

v v fw
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SAC Laon radial part 184
wavefunction
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r

I 2 1 IS
PU aon W™ vuunu teinswil

+/- (W)

7. pasUvansn nselull danuduiusiunisnszanesvesnsinlutela

(n)

(A)

= 1% 2 Y
PU deonidures W gn wddnla
Iy W

anr'y’

()

)

SAC Laon radial part ¥4

wavefunction
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@) ldwneu e lufifmeuiignsas

Y
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5 szyvwin 3UIe wazfianemsnnedaveseasiafidavatouiusiig o

Tneduad (2 99)

§a o 1

9. MnnMmuBIeIlan 9 Welfisuiuseita 3s Inmun AsreumauRaluil

(n)
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(A)

()

oosUvialedlrveaaumoudiu n 1nfige

D (1 Azuwuw) sz D dvualugnnilanideiisuiu 3s
poilvialadiiaumioudu ( Wiy 1 uag 2 muadu

(

1 99U A uaz C (1 Azwu) wiste ( = 1 /e p orbital ifl 2d9u

[ =2 gau B uag D (1 Azuuw) w5zl = 2 fie d orbital 715 3 viSe 4 du

o aa

p50vanlian n wavligusiumilouoesdvia B uaz easlva C Tiludruwiile

'
fa o aal v

willeu B {180 3 ea301a (1 Azwuw) wse d orbital Nldnvae 4 uan ey 4

fa o

U Wieladilu B Aawdidn 3 eeslvianiyusamileusesia B

wilou C 18n 2 easTvia (1 Avwuy) w1 p orbital Hanwugidusuua 73 3

U Weliitiu C fazndedn 2 eesivaniigusiumilou C
sa o a o = o o
poiUvialalindsugegauazaniign

= A

g99gm Ao D (1 Azuuw) sz D Bvualvgfan A n JslAnigadaa n Bea
wasuNdage
piign Ao C (1 Azuuw) sz C Juuadngn A1 n 3dadosiign naauis

Uoeiian
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fa o

10. w1593 UYaA 9 ﬂ\‘ii‘d

o 00 8@

)

(n) NITAUVTUNRNIU N = 2 %ﬁaaswauw X, WUU y wazwuy z Wuduuminla

()

(A)

()

WUU x 8 1 99350%a  wuu y 3 30950 Lifluuu 2
TEUWATRUATAIBUGY (n, (, m)) dmSuseilvia x NseAuTundsay n = 4,
2950118 ¥ NTLAUTUNSNU N = 2, Laressiva z NSeAUTUNGN U N = 3
x=(4,0,00 y=(21,0%w (2 1,+1) %021, -1)
z=(3, 2, +2/+1/0/-1/-2)

] a v a A Yo Y] fa v

A1 n Ndeeiasiduldlddmsueasiva x, y way 2
X = 1 y = 2 Z = 3

1 L wag m; Aduldladmsuessiva x, y way z

X l:O,m(=O
y: (=1, m =-1,0,+1
z (=2, m=-2,-1,0, +1, +2
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