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Abstract: Students' comprehension of the theory is often implemented as an effort to improve their
achievements. However, other learning processes are rarely carried out by teachers, such as the practice or
tools uses as the lesson application. The purpose of this study is to analyze the learning effectiveness by
applying the geophysical surveys practice method or the use of environmental geophysics tools. The
assessment of students' abilities is based on the interpretation results of environmental geophysical survey
data and the presentations and discussions about the results of interpretation. The TGT Cooperative learning
model was used with a quasi-experimental method and quantitative design. Data collection was carried out
using a series of research instruments in the form of questionnaires. The results of the study were based on
comparisons between the experimental class and the control class. The results show that the experimental
class has excellent findings. 1) Based on the results of the post-test, the TGT cooperative learning method is
very effective in this study, because teamwork can maintain students' enthusiasm and understanding during
the learning process. 2) Retrieval of field data makes students better understand the application of

geoelectric concepts and determination of rock resistivity.

© 2019 Physics Education Department, UIN Raden Intan Lampung, Indonesia.
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INTRODUCTION

Outdoor learning is a teaching and
learning activity that directed towards
students facing the object of study. In some
developing countries, it experiences
symptoms of reducing time for students to
study outside the classroom (Becker,
Lauterbach, Spengler, Dettweiler & Mess,
2017). The tradition of learning and
curriculum design does not pay attention to
learning activities outside the school and is
limited to extracurricular activities, in
contrast to developed countries that have
paid attention to outdoor learning activities
even early on (Pleasants, 2009).

The approach to learning outside the
classroom uses outdoor settings as a

means. The learning process using nature
as a medium seen as very useful in
knowledge management, where everyone
will be able to feel, seeing can even do it
themselves so that the transfer of
knowledge based on experience in nature
can be felt, translated, developed based on
capabilities. The selection of outside-class
learning activities refers to the experience
cone of Dale, as proposed by Rickinson et
al (2004). Direct Purposeful Experience is
the experience of students getting a result
of their activities. Students experience feel
for themselves, everything related to
achieving goals. Students relate directly to
the object to study without using an
intermediary because students get directly
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into concrete so that it will have high
accuracy (Yidirim & Akamca, 2017).

The teaching and learning process is
often performed only by deepening the
theory and discussing the answer to the
questions. However, to increase students'
achievements, many factors can support
the level of students' success (Bosschaart,
Schee & Kuiper, 2016). To achieve
students' achievements (Cutter-mackenzie
& Edwards, 2013), teachers use a variety
of teaching methods, such as explanations
of the theory, work on examples of
questions, discussions, and demonstrations
(Amato & Krasny, 2011) of the
experimental tools use (Abdurrahman,
Saregar & Umam, 2018). The most widely
accepted and practiced methods are
theoretical explanations and work on
questions sample (Meadows, 2016).

Although the direct teaching method,
such as the direct explanation from
teachers and working on questions become
the most popular method in the educational
field, many scholars argue that those
methods are not enough to help students'
(Abdurrahman, Saregar & Umam, 2018)
deep understanding of a material concept
(Hines, Hungerford & Tomera, 2010). As
an effect, it leads to the idea of teaching
methods by using various methods (multi-
methods) to improve the learning process
as well as students' understanding. Even
so, it should be noted that the effectiveness
of a learning method depends on the type
of subjects (Dunlap & Liere, 2014).

In the <case of environmental
geophysics lessons, teamwork method is
necessary, particularly regarding
measuring or using geophysical tools, data
interpretation, and collaboration in
discussing the interpretations results in
groups (Cutter-mackenzie & Edwards,
2013). One of the learning models used to

improve students' understanding of
collaborative learning is cooperative
learning. Cooperative learning is a

continuous learning method (Abdullah,

2010) which is accompanied by feedback
followed by evaluation (Dunlap, 2010).

The cooperative learning model is a
learning model by forming small groups
(Tan & So, 2018). In those small groups,
students who have different
understandings are demanded to teach one
another (Amato & Krasny, 2011). This
model can produce more understanding
compared to individual learning methods
which students only receive an explanation
from teachers (Dubois & Krasny, 2016).
Besides, in many studies, the cooperative
learning method has proven can improve
significant achievements in the fields of
science (Parmin, Nuangchalerm & El,
2019) and other relevant fields such as;
arts, humanities (Amato & Krasny, 2011),
and social sciences. Cooperative learning
also improves students' positive attitudes
towards learning (Zaky, Islami &
Nuangchalerm, 2018), enhances social
relations (Tan & So, 2018), and builds
students' high self-esteem and
cohesiveness (Yumusak, 2015).
Cooperative learning can also be expressed
in learning strategies where students work
together to achieve learning targets
(Dubois & Krasny, 2016).

The TGT cooperative learning method
is @ method in which students are divided
into heterogeneous groups (Abdurrahman,
Saregar & Umam, 2018). In this method,
students play several games based on the
instructional material given (Smith, 2019).
Scores are given individually and
collectively as well (Gillies, 2016),
however, only team scores are considered
as the measurement of winning and losing
(Lestari, et al 2019).

This study aims to provide insight into
teacher or lecturer who can use the finding
to develop attitudes towards the use of
cooperative learning methods, particularly
the methods which require teamwork, such
as TGT. Besides, the observation of TGT
cooperative learning method effectiveness
is completed by giving special treatment to
the experimental class. The test results of
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the experimental class will be compared
with the control class. Thus, the
comparison of learning outcomes will
determine the effectiveness of the TGT
cooperative learning method.

METHODS

This study uses a quasi-experimental
method with quantitative design (Numeric
and statistics). Data collection was carried
out using a series of research instruments
in the form of tests/questionnaires. The
collected data is then converted using
predefined categories/criteria. The quality
of quantitative research is determined by
the number of research respondents
involved. Sample data were obtained from
20 students divided into 2 classes, which
are control class and experimental class.
The pre-test was given before the
geophysical survey aiming to identify the
students' initial ability in comprehending

Table 1. Treatment of the study

geophysical lessons, particularly the topic
of electrodynamics. Furthermore, after the
geophysical survey was distributed, the
data of students' understanding of the
environmental geophysical, particularly in
the electrodynamic topic and
determination of rock resistivity, were
obtained from the students' results of
presentation, discussion (Wekke, et al.,
2019), and post-test. In this study, the test
was given in the form of 10 essay questions
(Table 1).

Also, an assessment regarding
students' understanding in the presentation
and discussion of the interpretation results
was carried out to find out to what extent
students understanding  (Siregar &
Kurniawan, 2018), particularly the control
class in distinguishing rock resistivity and
in explaining the distribution of rocks
based on the geoelectric mapping.

Name of the activities

Experiment Class Control Class

The Strengthen of electrodynamic theory, the discussion of

X 0 0]
guestions
Pre-test (10 questions in for of essay) 0 o]
Implementation of environmental geophysical surveys
(Measurement of rock resistivity using geoelectric devices) @) X
by applying the TGT cooperative learning method
the discussion of geoelectric measurement results (discussion 0 X
forum)
Post-test ) )

577800 578000 578200 578400 578600 578800

9151400
I
—

9151400

9151200
h
T
9151200

425

9151000
1
T
9151000

9150800
!
T
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T
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9150400 9150600
I 1
L/ oY

T
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T T T T T T
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Figure 1. Geoelectric research survey design
map

The practice study of environmental
geophysical is carried out in the area of
Morang Village, Madiun City, East Java,
Indonesia. The research area is a potential
area for the mining of building materials.
Thus, the results of the research in the form
of geoelectric interpretation can be used as
a distributional map of mining materials
that can help the residents.

The path shape of the environmental
geophysical survey using geoelectric
devices can be seen in Figure 1.

In this study, the configuration of the
geoelectric method used is a dipole-dipole
with  both equal electrode spaces.
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However, the space between the electrode

current and the electrode potential is made

larger and measured repeatedly (Siregar &

Kurniawan, 2018). The stages of

measurement data taking in the field are as

follows.

a. Plug the electrode on the ground surface
with a space of 20 m, and spread the
cable of 380 m, with the number of n is
10.

b. The cable is stretched as the
transmission of current and potential
which connects between electrodes and
resistivity meter tools.

Table 2. The tests of normality

c. After four electrodes are connected with
a resistivity meter, then the
measurement is ready.

d. Record the electric current and voltage
which arise after the current is injected
into the ground.

RESULTS AND DISCUSSION
Results
Normality test based on the results of
the pre-test
Hypothesis:
H,: Data spreads normally
H,: Data does not spread normally

Class Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
. Control Class .160 10 .200" .942 10 575
Learning Experiment "
outcomes Class .168 10 .200 918 10 .338

Based on the data in Table 2, the
probability of Kolmogorov Smirnov's
output for the control class and the
experimental class is 0.200 and 0.200
respectively. Since the value of Asymp.
Sig. > 0.05, then Ho is accepted or both
the data are normally distributed so that
one of the normal assumptions of the T-
Test is fulfilled.

Table 3. Test of homogeneity of variance

Homogeneity test based on the pre-
test results

Hypothesis:

Ho: The two sample variances are the
same

Hi: The two sample variances are not
the same

Levene dfl df2 Sig.
Statistic
Based on Mean .859 1 18 .366
Learning Based on Median _ .966 1 18 .339
outcomes  Dased on Median and with 966 1 17.343 339
adjusted df
Based on trimmed mean .843 1 18 371

Based on table 3, results obtained from
the test of homogeneity of variances in the
Lavene Test Statistics, the value of sign =
0.366. The value is more than 0.05, which
means accepting Ho so that it can be
concluded that the two sample variances
are the same or homogeneous (Haq,
Najmonnisa, & Saad, 2015). Based on the
test results of normality and homogeneous,
the distributed data are normal and

homogeneous. Therefore, the prerequisite
test for the T-test is fulfilled so that the
calculation is continued on the T-test.

T-test based on pre-test results
Hypothesis:

Ho: The average learning outcomes of the
two classes are the same

H1: There are differences in the average
learning outcomes of both classes.
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Table 4. Independent samples test

Levene's
Test for .
Equality of t-test for Equality of Means
Variances
si M Std. 95% Confidence
. 19. ean Error Interval of the
F Sig. t (2- Differe . .
: Differe Difference
tailed) nce
nce Lower  Upper
Equal 298
variances  .859 .366 .8 .034 8.000 3.496 .655 15.345
Learning assumed
outcomes Equal
variances not 2'58 165 035 8000 349 610 15390
assumed

Based on table 4, the sign value
obtained = 0.034 < 0.05, thus Ho is
rejected, it means that there is a difference
in the average learning outcomes of both
classes.

Based on the T-test, it was received
that there were differences in the average
learning outcomes of both classes.
However, the learning results obtained
have not shown maximum results
(Pisanpanumas, & Yasri, 2018). Also, the
pre-test value in the control class was
higher than the experimental class.

A. RES2DIV

Yk e ntp gy

L e

Bl
1

2

3K EALS S

b

B. Surfer

Therefore, there is a need for treatment in
the experimental class to obtain better and
maximum results (Maneejak & Yasri,
2018). The next stage is giving treatment
to the experimental class and then analyze
again whether there are still differences in
the average after the treatment in the
experimental class (Putra, 2015). Also, to
analysis whether the given treatment is
successful or not to improve the
experimental class scores (Mehta &
Kulshrestha, 2014).

420+
400+

380 €

360+

T T T T
50 100 150 200

T T T
250 300 350

Figure2. 2D Geoelectric Interpretation of dipole-dipole results; A. Vertical interpretation of mapping using
the Res2DIV software; B. Vertical interpretation of mapping using Surfer software
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Environmental geophysical survey
results and 2D Geoelectric
interpretation

From the results of 2D geoelectric
interpretation, students can explain the
differences in rock resistivity and explain
the characteristics of rock types (Wekke, et
al., 2019). Although this assessment is
based on presentations and discussions that
we cannot prove in the form of data, we
can prove in Figure 2, students can explain
the characteristics of rocks based on
differences in rock resistivity. In this case,
students can interpret the data by using 2
software processing geoelectric data,
namely Res2DIV and Surfer (Siregar &
Kurniawan, 2018). The management of the

Table 5. Tests of normality

results of geoelectric data by using this 2
software, is intended to improve students'
ability to process data and also in
collaboration,  improve  socialization
between groups (Putra, 2015). So, the
results can be proven that the TGT type
learning method, because the TGT type
helps them in solving problems in the
discussion (Widyawati, 2016).

Normality test based on the results of
the post-test
Hypothesis:

H,: Data spreads normally

H,: Data does not spread normally

Class Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Learning Control Class 249 10 .079 .905 10  .248
outcomes Experiment Class 223 10 75 .895 10 .193

The probability of Kolmogorov
Smirnov's output for the control class
and experimental class is 0.079 and
0.175 respectively (Table 5). Since the
value of Asymp. Sig. > 0.05, thus Hyg is
accepted or both the data are normally
distributed so that one of the normal
assumptions of the T-Test is fulfilled.

Table 6. The Test of Homogeneity of Variance

Homogeneity test based on post-test
results
Hypothesis:
Ho: The two sample variances are the
same
Hi: The two sample variances are
not the same

Levene

Statistic dfl df2 Sig.
Based on Mean .003 1 18 .955
. Based on Median .059 1 18 .810
Learning . .
outcomes Based on Median and with .059 1 16.834 811
adjusted df
Based on trimmed mean .009 1 18 .927

Based on table 6, the results obtained
from the test of homogeneity of variances
in the Lavene Test Statistic, the sign value
= 0.955 is higher than 0.05 which means
that Ho is accepted so that it can be
concluded that both sample variances are
homogeneous and equal.

T-test based on post-test results

Besides the pre-test, the T-Test was also
conducted in the Post Test. This is
completed to figure out the difference of
average in the control class and the
experimental class, both before and after
being given treatment. Therefore, after the
prerequisite test is fulfilled which are the
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data of normal distributed and
homogeneous, then T-test was carried out.

Based on the results of the SPSS
calculation, the T-Test results are obtained,

Table 7. Independent samples test

171

Hypothesis:

Ho:The average learning outcomes of
both classes are the same

Ha1:There are differences in the average
learning outcomes of both classes

Levene's
Test for .
Equality of t-test for Equality of Means
Variances
Sig Mean Std. 95% Confidence
. ' . Error Interval of the
F Sig. t df (2- Differe Differe Difference
tailed) nce
nce Lower  Upper
Equal -
variances  .003 .955 241 18 .026 -8500 3516 -15.886 -1.114
Learning assumed 8
outcomes Equal - 17.9
variances not 241 34 026 -8500 3516 -15.888 -1.112
assumed 8
Results of Pre-test / before Results of Post-test / after
geophysics survey geophysics survey
(ExperimentClass) (Experiment Class)
0% 0% I 10% 9% 10%

m Poor ™ Poor

= Normal W Normal
= Good ¥ Good

m Excellent M Excellent

Results of Pre-test/ Results of Post-test/
without geophysics survey without geophysics survey
(Control Class) (Control Class)
0% 10 l 0% 0%

‘ ' W Poor ‘ M Poor
™ Normal M Normal
= Good m Good
M Excellent M Excellent

Figure 3. Percentage of comparison of pre-test and post-test results



172 Jurnal limiah Pendidikan Fisika Al-BiRuNi, 08 (2) (2019) 165-175

Based on table 7, the sign value = 0.026
<0.05, so that Ho is rejected, which means
there is a difference in the average learning
outcomes of both classes.

Discussion

Based on the results of the pre-test and
post-test, it was found that there were
differences in the average between the
control class and the experimental class.
Also, the results of the post-test showed
that the treatment given in the
experimental class was  successful
(Abrami, Poulsen & Chambers, 2010). The
results showed that there is an increase in
the percentage value of the pre-test and
post-test results. The treatment has proven
can provide a positive influence on all
respondents (Wayan, Sri, Fadiawati &
Jalmo, 2018). These results explain that
there is a positive effect of given treatment
to the value obtained by each respondent.

In the control class, there seems to be no
difference in the value obtained. It can be
seen from the pre-test and post-test values
that there has been an increase, steady, and
decrease (Herpratiwi, 2018). Based on the
explanation above, it shows that the
treatment is necessary to be given. One of
the treatments has influenced the
respondents’ score value. In the
experimental class, all respondents
obtained a score increase in the post-test.
Whereas the control class with no
treatment, the score has increased, steady,
and decreased (Kusuma, 2017). Besides,
based on the results of the calculations, the
T-test explains that there is a difference in
the average between the control class and
the experimental class, which means that
this study was successful (Tan & So,
2018).

Furthermore, Figure 3 provided the
comparison percentage of students'
understanding between the experimental
class and the control class, before and after
the environmental geophysical survey is
given, based on pre-test and post-test
results. These results confirm that

geophysical surveys with the concept of
the TGT cooperative learning method can
improve student understanding (Slavin,
2010).

CONCLUSION

The learning process with the TGT
cooperative learning model is considered
as an effective method to enhance students'
achievement and understanding  of
electrodynamics theory with
environmental geophysical practices. The
concept of learning in groups and using the
geophysical survey tools (geoelectric)
influences students’ understanding of the
electrodynamics concept.

Furthermore, students can also play an
active role in responding and arguing
during the presentation and discussion of
the geoelectric interpretation results. In
this case, students can explain how the
concept of geoelectric as well as the
concept of electrical propagation. Students
also can measure and distinguish rock
resistivity. Furthermore, students can
outline or create geoelectric surveys maps
with 2D designs.

The excellent results of the TGT
cooperative learning method effectiveness
and the geoelectric practice were proven
by the comparison of the results of the
Normalization Test, Homogeneity Test,
and T-Test in the pre-test and post-test.
The data about percentage comparison of
the pre-test and post-test results in each
class (Figure 3) indicates that the
geoelectric practice with the TGT
cooperative learning method succeeded to
increase students' achievements in the
understanding of electrodynamic theory.
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