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The purposes of this research were as follows: (1) to study the problem-solving abilities
of undergraduate students on differential equations using learning management; and (2) to
investigate their satisfaction levels towards learning management through the application of the
KWDL technique in the main framework to design activities for learning management on some topics
of differential equations, including the definition of the Laplace transform, the Laplace transform of
the special functions, the inverse Laplace transform, solving differential equations and a differential
equations system with a Laplace transform. The population consisted of thirty-one students who were
second-year undergraduates majoring in mathematics at Srinakharinwirot University in Bangkok,
Thailand, during the second semester of the 2018 academic year took part in this study. They were
recruited using a purposive sampling technique. The learning management included four
instructional plans, which were divided into three periods of fifty minutes each. The researcher taught
the participants according to this plan. At the end of studying learning management, the subjects
were assigned to take an exam to assess their problem-solving abilities on the topics of differential
equations and to complete questionnaires to evaluate their satisfaction levels towards learning
management. The findings revealed the following: (1) after being taught the topic of differential
equations via the designed learning management, over sixty percent of the undergraduate students
gained problem-solving abilities and satisfied the set criterion of 60, at a statistically significant level
of .05; and (2) the mean score of the satisfaction of the students towards learning management was

at a “high” level.

Keyword : Problem-solving abilities, Differential equations, Undergraduate students, KWDL
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A1919 10 ANATRAINARAAGTRLLLUNAGaLdAA A N0 TunTuA Ty uIn g

ATIAANART (389 ANNNITIRYAUS

HANNIRAN TN\ T 1T EY

LULNARAU

o . . . 79U AN 10C ulama
an AN 1 AUN 2 AUN 3

1 +1 0 0 1 0.33 T ladle
2 +1 0 +1 2 0.67 s
3 +1 +1 +1 3 1.00 1y
4 +1 +1 +1 3 1.00 it
5 +1 +1 +1 3 1.00 it
6 +1 +1 0 2 0.67 11y
7 ™ +1 +1 3 1.00 5%
8 +1 +1 +1 3 1.00 11y
9 +1 +1 +1 3 1.00 5%
10 +1 +1 +1 3 1.00 1y
11 +1 +1 +1 3 1.00 it
12 +1 +1 +1 3 1.00 T 1y

ARLABNLLUNAREUTAAINAINNTD luNITUAT Y I 1ARAERT (T8

ANNITRYILS anvdedeuniAATiinNaenAdesszuddaseuiuqatszada (I0C)

sans 0.5 Al avndadan 10C wnndn 0.5 enidudai 1
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2. ANAMNEINGIE (p) ANBIUIAALUN () BAZANANTIANUIAILLLINAREL
2.1 MANAHNEINdIg W azdaTeskLunadel tnalinisimszideaau Uy
aniaaeaniduazaiuasa (Whitney and Sabers)
s, s —(2nx,, )
p pr—
2N(X e =X )
max min

Nl ANAINYENNNNY

WK NATINTBIATUULNANLNG
UNY HATINTBNATHUUNGNEDY

Wy Auugidisenresnguinieizangueen

¥

WU AzkuuiinEaunnlagege

max a - q

Ao = oy oo o
bINU muuuwummumimmmqm

X X Z O»W w T

min

2.2 mArguaauunusazde Ineldgmnsredniiduazaiuasa (Whiney and

Sabers)
- Sy —S,
N(Xmax — X )

dla WK AIBIUIARILEN
S, WU HATINTBIAZLUUNNLIN
S, UMY HATININATUUUNGNEAU
N Wy awudidnaenresnguinieisengueen
X wnu AvkuufidnBowinldgee
X iy pzuuuiin G ldiiige



71

A1919 11 ATANNEINNIELAZAIEIUIARTLUNLAIULLNARALTAAIINAINITD RN

WAy N NAUAANERT 589 ANNNTIDURLS

a7 ANANENNEIE (p) ANB11NR9N (1)
1 0.61 0.27

2 0.67 0.46

3 0.79 0.28

4 0.80 0.38

5 0.75 0.39

6 0.69 0.35

ARLABNIANIZIadaLNRAIANNEINSILANNIN U AWE 0.20-0.80 LAY
U al 1

ANBIUIARTUUNANNINUTTAIUA 0.20-1.00 :F97)NdaHNAIAIAIINEINIIEUAZAIEIWIA

AN AN LN LT

23 ANANITaNuTaILLLNAdaulnadEn1suIAdNUsEANTuaani

(0-Coefficient) Tneligmnsradmsaulin (Cronbach) dusuLuLnAaeLamE
T
| & 2
S

n—1

o=
t
= ] & o A4 A o
bNB a BINU ANANNITANUABILATAINRIA
J ¥ dl A o
n BNU MUIUTDUDILATEINDIA

Z BN HATIN

S, i AuullsauaasAzLULL RS DR

v
2 o o

s WY AINLLTLTI USRI AL LU IN IR

AMNUANNTIATIETaYA A1ANITETUTBILLLNAADUIAYATN1TUAN

dutsz@nsuaann (O-Coefficient) 184 AFRULA dMFLLLLNARELERIY WINAY 0.73
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1 o A 12 o =3 dld 1 o a 3% a
A1T19 12 ﬁ’]ﬁmuﬂﬁ)’]ﬂ@@ﬂﬁ@@ﬂ‘ﬂ'ﬂ\?LL‘U‘LI"Jﬂﬂ']'ﬁJ‘W\‘IW@I@VWﬁI@ﬂW?@ﬁﬂW?L?ﬂugﬂﬁﬁlLVIﬁuﬁ

KWDL (589 annsiaeannus

4aAIN NANNIRaN TR EenTay

4 - — - 99U A1 10C ulana
N ALN 1 AUN 2 AUN 3

1 +1 +1 +1 3 1.00 it
2 +1 +1 +1 3 1.00 1lst
3 +1 +1 +1 3 1.00 ey
4 +1 +1 +1 3 1.00 it
5 +1 +1 +1 3 1.00 ey
6 +1 +1 +1 3 1.00 it
7 +1 +1 +1 3 1.00 ey
8 +1 +1 +1 3 1.00 it
9 +1 +1 +1 3 1.00 sy
10 +1 +1 +1 3 1.00 it
11 +1 +1 +1 3 1.00 sy
12 +1 +1 +1 3 1.00 it
13 +1 +1 +1 3 1.00 sy
14 +1 +1 0 2 0.67 it
15 +1 +1 +1 3 1.00 sy
16 +1 +1 +1 3 1.00 it
17 +1 +1 0 2 0.67 sy
18 +1 +1 +1 3 1.00 it
19 +1 +1 +1 3 1.00 51
20 +1 +1 +1 3 1.00 it
21 +1 +1 +1 3 1.00 51
22 +1 +1 +1 3 1.00 it
23 +1 +1 +1 3 1.00 51
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A1914 13 AziULR laanuULNAgaudaANatnsnlun sul Ty AtinAans Go9

ANNTTIDYWUS 2RIUARNGNAIDEN

AL AZULUUANAINNTD TNy N AT A AR T AaLluiaaazrand
(AZLWUULAIN 65 AZLIL) AZLULLAIN
1 42 64.62
2 39 60.00
3 47.5 73.08
4 26.5 40.77
5 39 60.00
6 57 87.69
7 28 43.08
8 63 96.92
9 65 100.00
10 59.5 91.54
11 59 81.54
12 58eh 82.31
13 41.5 63.85
14 60.5 93.08
15 30.5 46.92
16 17 26.15
17 46 70.77
18 65 100.00
19 39 60.00
20 63.5 97.69
21 39 60.00
22 31 47.69
23 56.5 86.92
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m1919 13 (Fi|)

aui | Azuuuesngansnlunnsudtywmneedinmans AaLuFaaazand
(AZWUULEN 65 AZLUL) AZWLGN

24 48 73.85

25 49.5 76.15

26 48.5 74.62

27 41 63.08

28 21.5 33.08

29 57 87.69

30 30.5 46.92

31 46 70.77

N1INAFRLANNAFIUNGN UARszAULBeYay1sT a1 ARiAAIERT ALATLNAS
AANNTFRUSARWATA KWDL (789 ann1ai@isayius daonuainisalunisudilouinig

u

ATLAANARTNIWNUTIFREAY 60 LUANUIUNINNIIFREAY 60 FBIANUIUTARNYVIINNA Tae Lo

N1INARBUNIUIN (Binomial Test) AszAuiag1Aty .05 HANIINAAALANNAFIULAAIA

1919 14

A1974 14 N1INARBLNIUIN (Binomial Test) Aa9ALLUUAIMNAINITD TUN1TUATEyUINIg

ATIAANART (399 ANNIITIAYAUS

Category | N | Observed Test Prop. Asymp. Sig. Exact Sig.
Prop. (1-tailed) (1-tailed)
Group 1 1.00 24 8 6 .033° .033
Group 2 .00 7 2
Total 31 1.0

a. Based on Z Approximation
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aNNFAgIu Ae H, :p <0.60
H, :p>0.60
ARAnAgay An Pr(X>24 1ila p=0.60)
YeLLFINgATEINIIAaeL Ae Ufjias Hy 1 Pr(X = 24 ia p=0.60)<.05
laeann 0.033<0.05 szaziu Ufias H, wauiy H,
TuAe Nanszsulsoynas mm’ﬁmmﬁmmmma‘“ﬁir}’ffunﬁﬁmﬂqi@ﬂui’ nenATA

KWDL 399 aun1aidsayiiug daainainnsolunisuddyuinisatinaiansinuinned

faaiaz 60 uaruauuInndnFasas 60 194 UIUTARNIVNA NzALEdNATY .05
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(3 = 20
1. Qmﬂs:mmmswaug

1.1 AupnNInNALnAans: e liian

1.1.1 uanisudasanandaasieiaunnuinnuua 137 1e

1.1.2 uani1sudasandatguesdadmuinisuasiardunninua liile
1.2 FUINHLLAZNIZUIUNITNNAIAANZAT: N THAR

1.2.1 uitTywmuanaudunaui KWDL

v o o =K L dl vaa
1.3 AuAnAN By s UL sz asA: inaliiidn

al g 1 o dl
1.3.1 RA9139N IUN1IN N UNNDLNNNE
1.3.2 ApnusuRiaTaU luN19I M T WANA LN

1.3.3 dAnufuiatatlun1sinenueangs

v
1.3.4 Adaudanlunirandsneaasduize

[

2. d15z/AtY

[

2.1 Wﬂﬁ‘ﬁlttﬂﬂﬂ’l(gramma function)

unAenu 3.1 Wanduwnuxi(gramma function) Rensing

¥
Qx) = e “u* Tdu

0
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e ey v gt A "

ANV AUDININTULNNN

1. =1
22Ga+1l)=aGa) ,a>0
3.Gn+1)=n! ,n=01L12..

. G(%): b

2.2 uan1sslasandanduasgalmuinig
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undleny 4.1 nuald f(t) uaz g@t) Wudeidusadaadudosu [0,¥ ) wazidu

o [ o

Herfuiasusuanige dadaminis(convolution) aeeiardu f(t) uaz
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