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Abstract. This research aims to implement the Virtual Lab media using Problem Based
Learning assisted to increasing the students' learning achievements in Cahaya Medan
High School and finding out whether there are differences in student learning
achievements using virtual lab media and Problem Based Learning models in terms of
the STIFIn test and learning style tests This study uses a pretest-posttest group design.
Data analysis techniques using One Way Anova analysis. The results showed: (1) there
were differences in the increase in students' chemistry learning achievements in terms of
the STIFIn test, and (2) there were differences in the increase in students' chemistry
learning achievements in terms of learning style tests.

Keywords: Virtual Lab Media, Problem Based Learning Models. STIFIn, Learning
Style, Learning Achievement.

1 Introduction

Education is a conscious effort that is done so that students can achieve certain goals to
reach maturity (Utami et al. 2016). Education is not only the process of transferring
knowledge possessed by the teacher to students but also developes a good personality to
students in terms of knowledge, attitudes and skills (Ratha & Sani, 2017). In fact, during the
learning process, students are less actively involved, tend to just accept the subject presented
and result in less optimal achievement (Fauzan et al. 2017).

One effort to overcome these problems is apply the Problem Based Learning. Problem
Based Learning provides opportunities for students to be responsible for their own learning
(Ulger, 2018). In the Problem Based Learning, the role of the teacher is to present a variety of
authentic problems so that it is clear and requires the activeness of students to be able to solve
the problem (Wulandari & Surjono, 2013).

In the learning process not only pay attention to the external factors of students, known as
the learning model, but also pay attention to the internal factors of the student, namely the
personality type (Utami et al. 2016). The STIFIn concept can describe a person as a whole as
well as his social relationships, even if only with the information of the brain hemisphere and
the dominant brain layer (Poniman, 2016). In the STIFIn concept, there are 5 brain
hemispheres in humans where there is only one dominant (Hiday, 2017). In STIFIn, the
learning patterns of each machine-intelligence are modeled as follows: Sensing (S), Thinking
(T), Intuiting (1), Feeling (F) and Instinct (In) (Rafianti & Pujiastutti, 2017).
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In addition to the use of learning models, other efforts that can be done to overcome the
problems of student learning achievements are the use of learning media, one of them is
virtual lab media. Virtual chemlab is a virtual software that can be used for laboratory
simulations on chemical subject that allows the educators to make their own laboratory
simulations (Naipospos, 2016). Sari et al. (2014), reported that Learning by using Virtual lab
media provides improvement of learning achievements. The research was conducted by
Panggabean et al. (2017) state that, the learning achievements of students who were taught
with virtual lab media were higher than those of students who were taught with real lab media.
Linked with Hikmah’s research, et al. (2017) the influence of the application of virtual
simulations in improving students' conceptual understanding.

This study aims to determine differences in the improvement of student learning
achievements using virtual lab media with Problem Based Learning Model terms of STIFIn
tests (Sensing, Thinking, Intuiting, Feeling and Instinct), and learning style tests (Visual,
Auditory and Kinesthetic).

2 Material And Methods

2.1 Time and Place Allocation

Research was conducted at the Medan Cahaya High School which is located at Hayam Wuruk
street No. 11 Medan. The time of the research was carried out in the odd semester academic
years of 2018/2019.

2.2 Research Procedure

The research was carried out in several stages as follows: 1) giving pretest, STIFIn test, and
learning style before treatment; 2) implementation of virtual lab media using by Problem
Based Learning Model with the STIFIn method; 3) giving posttest after treatment.

The research method used was experimental research with pretest-posttest group design
(Silitonga, 2014). The sample of this study was 30 students. Data collection methods are
carried out by learning test results, STIFIn tests, learning style tests and personality tests.

2.3 Data Analysis
Data analysis techniques to be used includes: 1) tabulation of research results data; 2)
determination of normalized gain; 3) data normality test using the approach Kolmogorov-

Smirnov; 4) data homogenity test using approach Levene's Test; and 5) hypothesis testing
using the Analysis of One Ways Anova variance (Silitonga, 2014).

3 Result And Discussion

3.1 Description of Student Learning Achievements

Before being given treatment, students are given a pretest, a STIFIn test, and a learning style
test. Furthermore, students were given treatment using virtual lab media with Problem Based



Learning models. At the end of the meeting students are given again a post-test to find out
student learning achievements. Increased student learning achievements are calculated by
normalized gain techniques.

Table 1. Increasing of Learning Achievements Based on STIFIn test

STIFIn Statistic Pretest Posttest Gain
N 6 6 6
Sensi Mean 17.50 33.67 0.71
ensing Std. Deviation 3.017 0.816 0.034
N 6 6 6
. Mean 17.50 35.83 0.81
Thinking Std. Deviation 1,295 1.169 0.055
N 6 6 6
Intuitin Mean 16.83 37.17 0.88
g Std. Deviation 2 401 1.169 0.048
N 6 6 6
Feelin Mean 17.17 34.67 0.77
g Std. Deviation 1.329 1033 0.038
N 6 6 6
Instinct Mean 17.33 31.67 0.63
nstinc Std. Deviation 0.816 1211 0.063

Students with the Sensing type from the pretest results obtained an average score of 17.50 and
an average post-test score of 33.67 and an average increase in learning Achievements (gain
score) of 0.71 (high). Students with Thinking-type got an average pretest score of 17.50 and
an average posttest score of 35.83 with an average gain score of 0.81 (high). Students with
Intuiting type got an average pretest score of 16.83 and an average posttest got score of 37.17
with an average gain score of 0.88 (high). Students with the type of Feeling got an average
pretest score of 17.17 and an average posttest score of 34.67 with an average gain score of
0.77 (high). Students with Instinct type got an average pretest score of 17.33 and an average
posttest score of 31.67 with an average gain score of 0.63 (moderate).



Table 2. Increasing of Learning Achievements Based on Learning Style Test

Learning Style Statistic Pretest Posttest Gain

N 10 10 10

. Mean 17:50 32.70 0.67
Visual Std. Deviation

’ 2,273 1,567 0.069

N 10 10 10

. Mean 17.30 34.60 0.76
Auditory Std. Deviation

) 1,252 1,578 0.066

N 10 10 10

M . . .
Kinesthetic StgarI]Deviation Hro 3650 e
' 1,944 1,434 0.065

Data on increasing of students learning achievements based on learning style test are seen in
table 2.

Students with visual learning styles from the pretest results got an average score of 17.50 and
an average posttest score of 32.70 and an average increase in learning achievements (gain
score) of 0.67 (medium). Students with auditory learning styles got an average pretest score of
17.30 and an average posttest score of 34.60 with an average gain score of 0.76 (high).
Students with kinesthetic learning styles got an average pretest score of 17.00 and an average
posttest score of 36.50 with an average gain score of 0.85 (high).

3.2 Hypothesis Testing

Hypothesis testing is done to analyze differences in the improvement of student learning
achievements (gain scores) using virtual lab media with Problem Based Learning model terms
of STIFIn tests, and learning style tests. Hypothesis testing was carried out using variance One
Way Analysis technique.

3.2.1 Hypothesis Test Based on the STIFIn Test
Differences in the increase in student learning achievements based on the STIFIn test were
analyzed by One Way ANOVA as in table 3.

Table 3. Hypothesis Test Results Based on the STIFIn Test

ANOVA
Sum of Df Mean F Sig.
Squares Square
Between 210 4 052 22.203 .000
Groups
Within 059 25 002
Groups
Total .269 29

The results of the analysis on Table 3, obtained the Fcount of 22,203 with the sig. value. 0.000
<0.05, so it can be concluded that there are differences in the increase in student learning



achievements (gain scores) using virtual lab media with the Problem Based Learning models
terms of the STIFIn test.

To find out which group gives a better influence (based on the STIFIn test), then do the Tukey
test. Tukey test results are presented in table 4

Table 4. Tukey Test Results Based on the STIFIn Test

Sig.

Sensi  Thinki  Intuitin  Feelin Insti

ng ng g g nct

Sensing - .014 .000 373 .05
3

Thinking .01 - 473 17
.000 3

Intuiting 17 .000 - .004 .00
0

Feeling .37 473 .004 - .00
1

Instinct. .05 000 .000 .001 -

The results of further tests (Tukey’s test) show that there is a difference in the increase in
learning achievements (gain scores) between students who have the type of Sensing with
Thinking (p = 0.014), between Sensing and Intuiting (p = 0.000), between Thinking with
Instinct (p = 0.000), between Intuiting with Feeling (p = 0.004), between Intuiting and Instinct
(p = 0,000), and between Feeling and Instinct (p = 0.001). Tukey's test results also showed no
difference in the increase in learning achievements (gain scores) between students who had the
type of Sensing with Feeling (p = 0.373), between Sensing with Instinct (p = 0.053), between
Thinking with Intuiting (p = 0.173) and between Thinking with Feeling (p = 0.473).

The results of study show that students with the Intuiting type got an average increase in
learning of achievements (0.88) higher than students with the type of Feeling (0.77), Sensing
(0.71) and Instinct type (0.63). Students with the Thinking type got an average increase in
learning of achievements (0.81) higher than students with the Sensing type (0.71) and Instinct
type (0.63). Students with the type of Feeling got an average increase in learning of
achievements (0.77) higher than students with Instint type (0.63).

3.2.2 Hypothesis Test Based on Learning Style Test

Differences in the increase in student learning achievements based on the learning style test
were analyzed by One Way ANOVA as in table 5.



Table 5. Hypothesis Test Results Based on Learning Style Test.

ANOVA
Sum of Df Mean F Sig.
Squares Square
Between Groups 148 2 074 16 554 .000
Within Groups 121 27 004
Total 269 29

Analysis results in Table 6, the value of Fcount of 18 554 with sig. 0.000 <0.05, so it can be
concluded that there are differences in the increase in student learning achievements (gain
scores) using virtual lab media with Problem Based Learning models terms of the Learning
Style test.

To find out which group gives a better influence (based on the learning style test), then do the
Tukey test. Tukey test results are presented in table 6.

Table 6. Tukey Test Results Based on Learning Style Test

Sig.
Visual  Auditory Kinesthetic
Visual - .015 .000
Auditor .015 - .028
y
Kinesth .000 .028 -
etic

The results of Tukey test show that there is a difference in the increase in learning
achievements (gain scores) between students who have Visual learning styles with Auditory
learning styles (p = 0.015), between Visual learning styles and Kinesthetic (p = 0.000) and
between Auditory learning styles and Kinesthetic learning styles (p = 0.028).

The results of study show that students with kinesthetic learning styles got an average increase
in learning of achievements (0.85) higher than students with auditory (0.76) and visual
learning styles (0.67). Students with auditory learning styles got an average increase in
learning of achievements (0.76) higher than students with visual learning styles (0.67).

4  Conclusion

The result of this study contained differences in the increase in students' chemistry
learning achievements in terms of the STIFIn test (p = 0.000). Students with the Intuiting type
got an average increase in learning achievements (0.88) higher than students with the type of
Feeling (0.77), Sensing (0.71) and Instinct type (0.63). Students with the Thinking type got an
average increase in learning o achievements (0.81) higher than students with the Sensing type
(0.71) and Instinct type (0.63). Students with the type of Feeling got an average increase in



learning achievements (0.77) higher than students with Instint type (0.63). The difference in
the increase in students' chemistry learning achievements in terms of learning style tests (p =
0.000). Students with Kinesthetic learning styles got higher learning achievements (0.85)
higher than students with Auditory learning styles (0.76) and Visual (0.67). Students with
auditory learning styles got higher learning achievements (0.76) higher than students with
Visual learning styles (0.67). While the difference in the increase in students' chemistry
learning achievements in terms of personality tests (p = 0.000). Students with Melancholy
personality gain an average increase in learning achievements (0.84) higher than students with
Plegmatic personality (0.70).
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