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The Development and Effects Analysis of the SMART Instructional
Modules about Mineral Resource

Su-Kyeong Park*, Areum Jung, and Sang-Won Lee
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Abstract: The purpose of this study was to develop and apply three types SMART instructional modules about the
mineral resources and investigate its effect. One hundred students in the experimental group and 111 students in the
control group from 6 classes in the 1% year of a girl’s high school participated in this study. One unit of tablet PC was
provided to every two students in the experimental group and three types of SMART classes were implemented in class.
Teacher-centered traditional classes were carried out for the control group. The instrument designed to assess the level of
students’ interest in mineral resources consisted of 10 items using S-point Likert scale. To investigate the level of
students’ understanding, 15 items were developed on the mineral, mineral deposits, and the development of mineral
resources. In addition, the participants were asked to describe advantages and disadvantages of the classes using the
SMART modules. Results are as follows. First, participants in the experimental group showed a significantly higher level
of interest on the mineral and the mineral learning than those in the control group. However, there was no significant
difference between the two groups in terms of the desire to observe minerals and rocks. Second, students in the
experimental group showed a higher level of understanding than the control group. The students with higher learning
ability showed a significantly higher level of understanding than the lower group students. Third, the participants pointed
out that the advantage of the SMART instructional modules was their experience in searching the relevant information and
producing diverse outputs about mineral resource. On the contrary, the difficulties in coordinating opinions and decision
making due to the excessive quantity of information were perceived as the disadvantage.

Keywords: mineral resources, smart instructional module, interest level, understanding level
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Table 1. Steps of 3 type SMART instructional module for the mineral resource

ELM

CLM PLM

Experiencing (activity)-Processing
(discussing patterns and dynamics)-

Identifying problem-Examining the

Planning a process-Mentor the

Steps Lo . oo attribute, prototype and social context- process-Make the assessment-
Generalizing (inferring principles Analyzing concepts-Applyin; The final presentation-Evaluate
about the real world)-Applying yzng Pis-Applying p
Mineral deposit and explorati Limited mineral resources
. . . . meral deposit and exploration
Subject Mineral resources in everyday life P p Creating an illustrated guide to

methods

minerals

Tablet PC, QR code, adapter and
cable for mirroring, student activity
sheets sheets

Smart devices
and materials

Tablet PC, movie clip, adapter and
cable for mirroring, student activity

Tablet PC, S note, Polaris Office
Word and ppt, adapter and cable for
mirroring

AUk & AFE et e AnfESRY BEe
ﬂ]@iyﬁ(Experiential Learning Module; ELM), 73

8<5(Concepts Learning Module; CLM), ZZA|Ed}
<r(Project Learning Module; PLM)?] 37F4] §&0]
H SEH), $UFA, ArE 77 S8 2 Szt
55 2931 Table 13+ 7t}

iil?:.i.*Eg(Expenenhol Learning Module; ELM)
ﬁ](Expenencmg)oﬂ T+, &, g%, ¢Fv ]

, SER 59 QRIE=E ARgst] ¥E

AR slE=E A5 10004711
o] F= QRIEE vlg] FH|sl] 7Y ARl WA
33t BAe WA Qe B FEAIO]l FAA
Ao v ABIEE 718 FEsidith IS 2
ol 1xE WA wg Er%‘fcloi" = QRIE=E Zo}t
StEAd B0, HESSRE QRIE 7%5E &Est
of sl Gl thslo] ARt HAHA (Processing)

AME ofd AdA ZAN ARE AR AFE

o,
e
r-Yl

geAE 290 122 xwé}dt} 29| Hi37k oA
= ARgste] RS WAk

AR v 75

Bl el A|x=stqitt. UuksletAl (Generalizing)
= AN FEDE AR AR Unk
slohe AIZ, wpAe] E23E sl AME
FEALD S RIS HERS Al Y B=
of tialed 221 122 AWM. o] FHL 3t
AFo] SR B FEo| ARSHTh= A
WA oz, ALe] Hjgolu 7] e § A}
31 SHA FEAFe] TS OA‘WFH] 3
Aol stk A& (Applying)elM= HEE wF]
WAL A AF] thete] ekl oW F=A}
A& ASE ARET ZAA ] Hslo] Bt —?F EH
E21S ARgsle] 291 122 2ARISISIT

Mz AR WE-S Ffrskal He2ld 7]%% %‘f%
f‘g],o:] /\7.”;‘(] LH—Q‘-O— 13 EHE7} HLE;}Oﬂq_. Flg. 1_‘:
AReERE T MEY FEeS v
Aoz QRIZV}F HAE S %_i FA8kT

JHH&k&2E(Concepts Leaming Module; CLM)
NESFEES e F 7K ZEo] Hlste] WAL
o] dro] @o| I BE FAQJIIE T oA

ErTan

(=

Fig. 1. Learning environment for Experiential Learning Module and students’ outcomes.



250 4=Z - Hois - oAk

T T T ARAAEE &SI A
9] ©HA|(Identifying problem)ol M o] 57,
AR, FE] FATA] Uigt #AE sk
= silth £43 A4 w2t A =9 (Examining
the attribute and social contextye= AFES H-RF3l=
710l B &S votele AR B BAF Y
o tiate] My wge] S FUFLE AR
ARSI =
3] EApy 2
W5 s HEe] Aol B o9 C7t HA &
AHIE AR 29 dE7E AR We-S
2R o2 W wAks W] diste] F7}
Be Alssiitt 7 A9 (Analyzing concepts)
Me NdRustE flet] BESS ARst el
BN WEAE FEo FRE ARG H
HE iz 2AMEAE FRsi Hsd ' o
F7t veHoR s ¥R ¢ § aAke FEy
< AAIBIAT A4l (Applying)ll e X9 A
A o] FolE AL § Gl el
= F, HESS Aol Y Akl 5

O ok

d

g
oftt il
u)
iz
MY
tijo
>
&
o
£
>
iy
i)
o2
ot

[

il
A

Z2MESEEDE (Project Learning Module; PLM)

A WA ZRAESGS FEO] fid HHE
Al 7R FA T shE glsled 2AREES st
FAS FHo ST TAlFbolgRs foj9] 9
nol e AR W8olil FA2e 93t ot
EE s & mjE FExk o] AR AR
A EAE sidste HAATE. T3 FAZS T
I B AT A= B4, grlote] fg=vtel
gk A7k et Al F dEAkde] dAe] 8
lo] & F e Al diste] ZAlHES skt
A% &A|(Planning a process)IME 3714 A4 F
S Aesle] ofE AFE e AA] JEES
AEZIAL, 22, g}, Qe Aol &
ofd JeiE e AR Pt A A=A
(Mentor the process)ol|A] WAl ZRAE S 7
A3l gt PR EEs IS A
sttt 281 122 HES S ARSsld AEES Tt
o We-S sl 490 199 HF AEEo]
7NHo8 AAYLE ALt H7A (Make the
assessment)ol e EHEZ 12} 2AE A= tis)
of WAR= F3laHA Bl st A= xAst

ad b oalo

0K Aot 3 -
. L by k) y ol o

' o
JJ i irras

01 B8 IR D22 (1%

Fig. 2. Students’ outcomes of Project Learning Module.
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Table 2. Categories and details of the questionnaire on the level of interest in minerals
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Categories No. Details of the questions
1 I know what types of minerals and rocks are distributed in the region I live in.
Interest on the mineral 5 I am curious about the process of generation of minerals and rocks
and rocks 6 I have an experience of having picked up and observed rocks while walking on the street.
9 1 have an experience of having pondered over the rocks used in the construction of buildings.
Desired to ob el 2 1 would like to personally observe minerals and rocks.
esire tzn?i :grc\l/(es minerats 3 I would like to participate in the SMART classes held in outdoors for observation of rocks.
4 1 would like to visit exhibitions on minerals or rocks.
el 7 1 find the contents of the textbook related to minerals and rocks interesting.
Interest 12:15116 minera 8 1 find the experiments or observation related to minerals and rocks interesting.
¢ 10 T actively participated in the experiments or observation related to minerals and rocks interesting.
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Table 3. Means and standard deviations for sub-domains of the interest inventory

control group

experimental group

N M SD N M SD

total 111 2.77 041 100 297 0.51

category1 (interest on the mineral and rocks) 111 2.69 0.52 100 2.94 0.67
category?2 (desiring to observe minerals and rocks) 111 2.79 0.44 100 2.95 0.50
category3 (Interest on the mineral learning) 111 3.19 0.65 100 3.34 0.75

Table 4. ANOVA results on the interest by treatment and learning ability

SS df MS F p
total
treatment 1.70 1 1.60 7.96* 0.005
treatmentxlearning ability 2.34 1 2.24 0.11 0.756
categoryl
treatment 1.18 1 1.18 5.70* 0.015
treatmentxlearning ability 0.12 1 0.13 0.80 0.372
category2
treatment 1.42 1 1.42 2.86 0.092
treatmentxlearning ability 1.32 1 1.32 0.00 0.959
category3
treatment 2.60 1 2.50 7.21* 0.007
treatmentxlearning ability 2.82 1 292 0.08 0.776
*p< .05
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Table 5. The difference of understanding regarding the mineral by learning ability
group N M SD t p
Higher 001.11101 56 70.40 8.623 2.106* 041
experimental 50 76.76 9.322
Lower control 55 26.93 19.032 766 m
experimental 50 31.10 11.887

*p< .05
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Table 6. Frequencies and percentages of students’ conceptions regarding the topics

experimental group control group

items Examples of alternative conceptions

Number % Number %
Natural resources which human use currently 12 12.0 14 12.6
Materials which can produce energy 9 9.0 12 10.8
Something available on the daily life 7 7.0 8 7.2
Valuable material buried in the ground 5 5.0 6 5.4
Definition Resources exploited in the mines 4 4.0 4 3.6
of Mineral Resources distributed in the earth 3 3.0 4 3.6
Different kinds of rocks 3 3.0 10 9.1
Rocks transformed by weathering, erosion, deposition 2 2.0 5 45
Something produced by rock melting 1 1.0 5 45
total 46 46.0 68 61.3
Definition An accumulation of mineral along with the rock crevices 21 21.0 23 20.7
of Mineral An accumulation of mineral 7 7.0 40 36.0
deposit total 28 280 63 56.7
Mines in the cities 7 7.0 42 37.8
Mines close to the cities 5 5.0 29 26.1
Mines caused by industrialization and urbanization 5 5.0 13 11.7
Definition total 17 170 84 756

of urban
mining ~ Minerals recycled from the abandoned goods 34 34.0 7 6.3
To get the resources of used electronic devices in the cities 27 27.0 4 3.6
To extract the metal from the semiconductors of used mobile phones and laptops 18 18.0 4 3.6

total

79 79.0 15 13.5
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Table 7. Advantages and disadvantages of the experiential learning module

ELM Number %
SMART classes involves active movement of the body and I find it refreshing and 69 69.0
perceive it as a game. ’
The time required for searching is shortened since the information can be confirmed
. . . 17 17.0
Advantages ~ immediately by using the QR code.
I viewed the classroom space as a venue of experience learning. What has been learned
. - . . 12 12.0
is remembered for long time due to numerous opportunities for association.
The extent of class participation is high due to the curiosity on the SMART device. 10 10.0
It is difficult to maintain concentration due to the temptation of internet search and
. . . 28 28.0
manipulation of the device.
Experience activities are carried out too quickly due to monopolization of the QR code. 15 15.0
Disadvantages Too much time is taken for the amount of learning attained. 12 12.0
Little remains in the memory due to the need for having to concentrate only on 1 1.0
searching. .
Classroom offers little space for activities. 3 3.0
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Table 8. Advantages and disadvantages of the concepts learning module

CLM Number %
It is possible to organize systematically. 32 320
Tasks can be solved more easily than doing it alone. 25 25.0
Advantages  The range of materials that can be utilized is broad. 20 20.0
Positive classroom atmosphere is created. 9 9.0
It is easy to adapt since the SMART class has the format that is familiar. 8 8.0
This type of class is tedious. 36 36.0
What has been learned is not remembered for long since we learn passively in this type 10 10.0
Disadvantages of class.
It has the characteristic of being led by the teacher unilaterally. 5 5.0
If I doze off or do not pay attention to the explanation, it is difficult to understand the 3 30
latter parts that follow. ’
Table 9. Advantages and disadvantages of the project learning module
PLM Number %
The cooperative attitude can be nurtured. 19 19.0
The ability to select information might be improved. 16 16.0
The duration of memories will be long. 11 11.0
Advantages The process of completing outcomes of diverse range of formats was interesting. 10 10.0
A divers‘e range of knowledge is attained through the process of searching relevant 10 10.0
information.
It is possible to solve the task during the SMART classes even if preliminary search has 3 30
not been done at home. ’
It t?ecomes difficult to execute the project if the entire team members do not participate 13 13.0
actively.
Conlflicts in opinions are experienced with difficulties in coordinating opinions during 2 120
discussion.
Disadvantages May end up studying wrong information since it is difficult to distinguish accurate 1 1.0
information from those that are not. '
Difficulties in making decision are experienced due to too much information. 8 8.0
It is difficult to remember information other than those I searched myself. 5 5.0
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