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Abstract—This study aims to test the effectiveness of an integrated virtual laboratory-based guided inquiry e-module on ion balance
material and the pH of a salt solution whose validity and practicality are known. The research method used is a quasi-experimental in the
form of a nonequivalent control group design. The research site is at SMA Negeri 5 Padang with a population of class XI students at SMA
Negeri 5 Padang for the academic year 2020/2021 and sampling using purposive sampling technique. The research instrument used
multiple choice questions with 5 answer choices with good question criteria. The effectiveness of e-modules was analyzed from improving
student learning outcomes through N-Gain testing with the result of g = 0.59 which stated that e-modules were effectively used to improve
student learning outcomes with moderate criteria. Improved student learning outcomes using guided inquiry-based e-modules compared
to student learning outcomes that did not use guided inquiry-based e-modules in learning through hypothesis testing. Data processing
from the sample class showed an increase in student learning outcomes that were normally distributed with homogeneous variance.
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I. INTRODUCTION

Materials on ionic balance and pH of salt solutions were studied by students of class XI MIPA SMA/MA. The material on ion
balance and pH of salt solution has a scope of factual, conceptual, and procedural knowledge and is theoretical in nature that must
be mastered by students. The factual knowledge contained in this material, for example, the symptoms of changing the color of
litmus paper when it is put into an acid/alkaline solution. The conceptual knowledge contained in this material is one of the
definitions of salt hydrolysis and the types of salt hydrolysis. Procedural knowledge on this material is in the form of determining
the pH of a salt solution. Based on these characteristics, it is concluded that the material of ionic equilibrium and the pH of the salt
solution is an abstract chemical concept. Therefore, teaching materials are needed that can help students understand abstract
concepts in this material independently.

Interviews were conducted with 3 chemistry teachers and a questionnaire given to 106 students of class XII MIPA at SMAN 5
Padang obtained information that: (a) teachers have used learning media on ion balance and pH of salt solution, three media that
are often used are power points, modules and worksheets; (b) 56.6% of students have difficulty in understanding the concept of ion
balance material and the pH of a salt solution. Understanding students' concepts is closely related to learning outcomes. If students
have difficulty in understanding the concept of a material, learning outcomes will also not be achieved optimally. Therefore, it is
very important to find efforts that can help students understand the concept so that student learning outcomes can increase.
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Therefore, teaching materials and learning models are needed that increase students' interest in independent learning in finding
material concepts so that learning outcomes can increase (Aulia & Andromeda, 2019).

The inquiry model in Indonesia is in accordance with the 2013 Curriculum by applying a scientific approach (Permendikbud,
2016). One level of the inquiry model is guided inquiry learning (GIL). GIL has a positive influence on critical thinking skills
(Ningsyih et al., 2016), and maximizes students' ability to interpret data and analyze information (Ramadhan et al., 2018). Research
conducted by Rambe et al, (2020) found that the GIL learning model can improve student learning outcomes. In the GIL model,
students are required to be active in developing critical, logical and systematic thinking skills so that students are able to find
concepts independently through the questions asked while the teacher facilitates students to learn. Therefore, GIL is an effective
learning model to be applied in learning and a solution to improve learning outcomes.

E-modules are teaching materials used by students, equipped with animations and interactive simulations so that students are
easy to solve problems and increase the level of interaction in learning (Gigih et al., 2015). Research conducted by Hariani et al.,
(2020) resulted in the use of e-modules on salt hydrolysis material with the GIL learning model to improve students' conceptual
understanding. In line with that, Agung et al., (2020) stated that students who use e-modules are easier to find material concepts
compared to those who do not use e-modules, this is because e-modules are equipped with materials, practice questions which
contains key questions to assist students in finding a concept independently so that learning outcomes also increase. Based on the
research that has been done, the use of e-modules on ion balance material and the pH of salt solutions can be applied to improve
student learning outcomes.

Research conducted by Asda & Andromeda (2021) on the use of GIL-based e-modules in virlabs integrated electrolyte and
nonelectrolyte solutions can improve student learning outcomes. Virlabs can be used to understand a subject matter and be an
alternative for practicum activities that cannot be carried out in the laboratory due to time constraints or laboratory equipment
(Gunawan et al., 2018) concluded that the learning carried out was effective on student learning outcomes. In addition, the use of
ICT makes practical videos of interest to students. Retaining knowledge through practical videos has proven to be effective
compared to traditional lessons in terms of knowledge (Herga & Dinevski, 2012).

Subsequent research conducted by Yohana & Andromeda (2019) produced a GIL-based e-module on ion balance material and
the pH of a salt solution equipped with virlabs. According to (Tatli & Ayas, 2010) virlabs can be used as a support tool in a real
laboratory or as an alternative laboratory when a real laboratory is not available or real laboratory conditions are insufficient. In
addition, the use of virtlabs in e-modules is considered very efficient because learning between practicum and theory can be done
in one room.

II. METHODS

This research was conducted from February to March 2021 at SMA N 5 Padang. The research population is class XI students
of SMA Negeri 5 Padang in the academic year 2020/2021. The sampling technique is purposive sampling. The two sample classes
used are class XI MIPA 3 and XI MIPA 4. The research method using a quasi-experimental method in the form of a nonequivalent
control group design is shown in Table 1.

Table 1. Methods

Class Pretest Treatment Posttest
R1 Q1 X QZ
R» Q Q2

Based on the research design with R1 = experimental class R2 = control class X = learning using guided inquiry-based e-modules
Q1 = initial test Q2 = final test (Sugiyono, 2013). The experimental class conducted learning using an e-module based on guided
discovery learning integrated virlabs, while the control class studied using teaching materials provided by the school. The research
instrument used was in the form of multiple choice and had validity, reliability, discriminatory power and difficulty index on good
sole criteria. The research instrument used in the form of multiple choice and already has validity, reliability, discriminatory power
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and difficulty index on the criteria for good questions. Both sample classes were given a pre-test before starting the lesson and a
final test at the end of the lesson. The data obtained after conducting the research were processed using the n-gain test and
hypotheses.

III. RESULTS AND DISCUSSION

This study aims to determine the effectiveness of the use of e-module based on guided discovery learning integrated video
practicum on the material of ion balance and pH of salt solution on student learning outcomes. The research data were obtained
after conducting research and data collection at SMA N 5 Padang. Data collection was carried out directly from the data on the

Kelas eksperimen Kelas Kontrol

m Pretest m Postest

Figure 1. Pretest and Postest Eksperimental Class

learning scores of the sample class students in the cognitive realm. The results obtained are shown in Figure 1

Based on data analysis, the sample class has almost the same initial ability. To analyze the initial knowledge possessed by
students, it is necessary to do a preliminary test. The results of this initial test are very useful for teachers to see which material
should be taught more deeply in the learning process so that the time achieved in the learning process is more effective (Gazali &
Yusmaita, 2018). In both classes the sample was given an initial test after the learning process ended to analyze students' abilities
in the cognitive domain. Based on the results of the initial test for the sample classes, it can be seen that the value of the two sample
classes has increased. However, the experimental class has a higher learning outcome value. After the initial and final test scores
were obtained, n-gain analysis was performed.

The level of effectiveness of the guided inquiry-based e-module can be seen with the n-gain test. The test results of the two
sample classes obtained are shown in Table 2.

Table 2. Experimental Class N-Gain Criteria

Kelas N n-gain Kategori
Ry 36 0.59

Sedang
R» 36 0.47

The n-gain analysis describes an increase in the results of the two sample classes after learning. The average n-gain for the
experimental class is 0.59 while the control class is 0.47. The average of the two sample classes is in the medium category, but the
difference in value between the two is 0.12 with the experimental class being higher. This shows that guided inquiry-based e-
modules are more effective in increasing the value of student learning outcomes. To prove the value of the sample class has a
significant difference, a hypothesis test is carried out. To test the hypothesis, it is necessary to know in advance whether the data
obtained are normally distributed and homogeneous or not.

The research sample can be said to truly represent the population if the sample is normally distributed. The results of the
normality test can be seen in Table 3.
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Table 3. Normality of Data

Class a N (sig) Information

Eksperiment 0,077 N 1
0,05 36 ormat -

Control 0,326 Distribution

The table above shows the results of the normality test with a significance level of 0.05 and the value (sig) in the experimental
class 0.077 and the control class 0.326. The homogeneity test is carried out so that there are no differences or sample
inhomogeneities when comparing two or more groups (Radyuli et al., 2019). The homogeneity test results are described in Table 4.

Table 4. Data Homogeneity

Class a (sig) Information
Eksperiment

0.05 0328 Homogeneous
Control Variance

The table above shows a value (sig) of 0.328 > 0.05 which means that the learning outcomes of the sample class have a
homogeneous variance. The results of the normality and homogeneity test showed that the data were normally distributed and
homogeneous, so the hypothesis test was carried out by independent t-test (Table 5).

Table 5. Hyphothesis Test

Class Sig. (2-tailed) | Information
Eksperiment HO is rejected
0,026 and H1 is
Control
accepted

The results of the hypothesis test showed that Sig. (2-tailed) < 0.05 which indicates that the research hypothesis is accepted
because the sample class has a significant difference in improving learning outcomes. In other words, the use of GIL-based e-
modules integrated with virlabs on ion balance material and salt solution pH is effective on student learning outcomes.

Other studies also reveal that the use of guided inquiry learning models is effective on students' conceptual understanding
(Mahesti et al., 2019) and the use of guided inquiry-based e-modules is also effective on student learning outcomes (Asda &
Andromeda, 2021). Students who learn using guided inquiry-based e-modules find it easier to follow the lesson because it has been
equipped with steps according to the guided inquiry learning model. In addition, students can re-learn material that has not been
understood repeatedly with or without guidance from the teacher using guided inquiry-based e-modules.

GIL-based learning has five steps, namely orientation, exploration, concept formation, application and closing (Hanson 2005).
The existence of a GIL-based e-module makes the learning process more focused because it has been equipped with a step-by-step
learning model. Each learning step in the e-module is equipped with key questions so that students can study independently. The
key questions contained in the e-module require students to be able to think to solve a problem critically and analytically. Therefore,
GIL-based learning can develop students' scientific attitudes and realize active learning that can increase student independence in
the learning process (Sanjaya, 2006).

The use of virlabs can be a solution to practical activities that cannot be implemented in real terms. In addition, virlabs make a
positive contribution in achieving the goals of a learning process (Tuyuz, 2010). Virlabs helps make a positive contribution in
achieving the objectives of a material to students which basically requires practicum activities so that student learning outcomes
can be improved (Anisah, 2013). The data obtained from the control class is used to provide reinforcement (external validity) for
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the conclusions drawn in the study (Nazir, 2009). The limitation of this research is that the e-module cannot be accessed using
mobile phones so that schools that do not have a computer laboratory cannot do learning using this e-module.

Based on this description, it can be concluded that the use of the GIL-based e-module integrated with virlabs on the ion balance
material and the pH of the salt solution is effective on student learning outcomes with the category of moderate effectiveness level.
Thus, this e-module can be used in a wider scope as one of the alternative technology-based teaching materials that can improve
student learning outcomes.

IV. CONCLUSION

Based on the analysis of research data, it can be concluded that the use of an integrated GIL-based e-module virlabs on the ion
balance material and the pH of the salt solution is effective on the learning outcomes of students of class XI MIPA at SMAN 5
Padang as evidenced by the results of the analysis of the level of effectiveness, which is moderate
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