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Abstract
The use of modules has an effect on students’ motivation and students’ learning outcomes. Based on
the analysis of learning outcomes data using paired sample t-test SPSS 21 shows that tcount (4.872)>
ttable (2.354) at significance α = 0.05, which means that there are differences in students’ learning
outcomes taught using chemistry practicum e-modules and practicum modules conventional.
Students’ learning outcomes by utilizing the chemistry practicum e-modules are higher than
students’ learning outcomes by utilizing conventional practicum modules. 93.24% of students have
very strong motivation to study in the laboratory by utilizing the chemistry practicum e-module while
by utilizing conventional practicum modules by 72.98%. Meanwhile, the Pearson Correlation test is
0.613 at significance α = 0.05, which means that there is a strong relationship between learning
motivation and student learning outcomes.
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1. Introduction

Practicum

is one of the important learning methods on science materials,
especially chemistry. Chemical learning that is generally associated with natural
phenomena and their constituents can be explained carefully through learning with
practical methods. Learning with practicum methods can explain abstractive theories
into concrete and can be analyzed in more detail. With this method, students can
improve their skills and knowledge from cognitive, psychomotor, and affective
aspects as well as science process skills (Harefa and Suyanti, 2019).
Efforts to improve the skills and knowledge of students are important to
accommodate the times. The demands of skills and knowledge of each era will be
different even though in the same concepts and theories. The era of the industrial
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revolution 4.0 requires digital integrated skills and knowledge, which means that
every learning process including practicum methods should accommodate and be
integrated digitally. One important element of practicum learning methods that can
be developed to accommodate digitally is the practicum module (Nainggolan et al.
2018) Digital integrated practicum modules are preferred by students compared to
conventional practicum modules (Harefa and Purba, 2019). One indicator of
increasing knowledge utilizing digital integrated practicum is increasing student
learning outcomes.
Digital accommodating practicum methods such as the use of virtual labs can
improve student learning outcomes (Rizky and Simorangkir, 2018; Sugiharti et al.
2019) and students' achievements (Panggabean et al. 2019). Practicum
accommodating digital-based guided inquiry can improve student learning outcomes
and scientific processes (Akbar et al. 2019; Juniar and Fardilah, 2019), student learning
motivation (Harefa, 2018), problem solving skills (Abadi and Bahriah, 2016), students'
critical thinking skills (Kurniawati et al. 2015; Wardani et al. 2017), and practice the
science process (Suryaningsih, 2017). In addition, guided inquiry based practicum can
improve students' metacognitive skills (Pratiwi et al. 2019).
Efforts to improve the students’ learning outcomes through learning in the
laboratory can be effective if coupled with the motivation to learn from students.
Learning motivation is very influential on learning achievement as measured by
student learning outcomes (Suranto, 2015; Indriani, 2016; Adiputra and Mujiyati, 2017;
Arwira et al. 2019; Hanim et al. 2019; Yanuarti and Rosmayanti, 2019). A student who
has a low learning motivation will get low learning outcomes (Muhammad, 2016)
because students with low motivation generally have low learning interest (Fauziah
et al. 2017). In addition, learning motivation also influences critical thinking skills,
reading ability, understanding of an object, and scientific literacy (Wahyuni et al.
2018) and students' experience (Silva et al. 2019).
The use of modules (Pebruanti and Munadi, 2015) and learning with practical
methods (Wicaksono et al. 2018) can increase student motivation. However, ongoing
efforts are needed such as learning based on digital integrated lesson study (Fauziah
and Habibah, 2017) because motivation to learn is greatly influenced by students'
intrinsic and extrinsic factors (Nyman and Sumpter, 2019) such as places to learn,
physical functions, intelligence, facilities and infrastructure , time, study habits,
parents, emotional and health, and friend factors (Rohman and Karimah, 2018). A
teacher's motivation can even influence the development of his students (Utomo et
al. 2019). In general, digital integrated learning methods can improve student
learning outcomes (Purba et al. 2018) and student motivation (Purba et al. 2019).

2. Methods
The research was conducted at Abdi Siswa Bintaro Tangerang Tangerang in AprilMay 2019. The study population was all students of XI IPA who also became a study
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sample using saturated sampling techniques totaling 74 students. The sample is
divided into two classes namely experimental class 1 (XI IPA 2) and experimental class
2 (XI IPA 1). The study was conducted in a laboratory on buffer solution material,
where the experimental class 1 used a digital integrated practicum guide (e-module)
and the experimental class 2 used a conventional practicum guide. The students'
motivation, students’ learning outcomes and their relationship will be analyzed.
Research data were processed using SPSS 21 for Windows (Silaban, 2017).
Data on student motivation was collected using a questionnaire that was
arranged according to the Linkert scale consisting of 20 statements, each statement
was given 5 choice options with the provisions as in Table 1.
Table 1
Questionnaire evaluation categories
Value
Category
1
Strongly disagree
2
Disagree
3
Less agree
4
Agree
5
Strongly agree

Learning outcomes data were collected from students' pretest and posttest
scores consisting of 10 essay test questions and 10 multiple choice questions
designed as shown in Table 2. The relationship of student’s motivation and learning
outcomes refers to the Pearson correlation value, with provisions such as Table 3.
Table 2
Study Design of Students’ Learning Outcomes
Pretest
Treatment
Posttest
Experiment 1
D1
X
D2
Experiment 2
G1
Y
G2
Note: D1 = Students’ pretest average score of experiment 1 class; D2 = Students’ posttest average score of
experiment 1 class; G1 = Students’ pretest average score of experiment 2 class; G2 = Students’ posttest average
score of experiment 2 class

Table 3
Pearson Correlation Value Category
Pearson Correlation Value
Category
0.21 – 0.40
Less Correlation
0.41 – 0.60
Medium Correlation
0.61 – 0.80
Strong Correlation
0.81 – 1.00
Perfect Correlation

3. Results and Discussion
This research was conducted on learning in the laboratory with buffer solution
material which quasi experimental design. The class is divided into two namely the
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experimental class 1 and the experimental class 2. The experimental class 1 is taught
using e-module chemistry practicum and the experimental class 2 is taught using a
conventional practicum module. This study produces data on student motivation,
student learning outcomes, and the relationship of motivation with student learning
outcomes. The results of data analysis on student motivation are shown in Fig 1.

Fig 1. The differences of students’ motivation

Learning outcomes are a comparison between students' pretest scores and
posttest scores after the whole series of learning is complete. To see the difference
in the improvement in student learning outcomes of experimental class 1 and
experimental class 2, the learning outcomes data were analyzed using paired sample
t-test SPSS 21 for Windows, it is shown in Table 4. Analysis of differences in learning
outcomes is important because it provides a picture of the success of the learning
process as incorrect one indicator of learning success.
The relationship between motivation and student learning outcomes from the
two experimental classes was analyzed with Pearson Correlation SPSS 21 for
Windows shown in Table 5. The analysis is important because it can give an idea of
the relationship between motivation and student learning outcomes in the use of
chemistry e-module practicum. In addition, the analysis of the relationship of
motivation with learning outcomes can provide a general picture of the relationship
between affective aspects and cognitive aspects of students.
Table 4
The students’ learning outcomes differences
Class
Experiment 1
X = 86.91
SD = 9.32
S2 = 62.76

Experiment 2
X = 80.06
SD = 7.01
S2 = 34.25
13
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Table 5
The correlation between students’ learning outcomes and motivation
Learning outcomes
Motivation
Learning outcomes Pearson Correlation
1
.613**
Sig. (2-tailed)
.000
N
72
72
Motivation
Pearson Correlation
.613**
1
Sig. (2-tailed)
.000
N
72
72

This research was conducted in a laboratory on buffer solution material. Variables
analyzed include: students 'motivation, students' learning outcomes, and the
correlation between student's motivation and student's learning outcomes. These
variables are compared with implementing the chemistry practicum e-module and
conventional chemistry practicum modules.
3.1 Students’ motivation
Learning motivation is very important to be developed and instilled in students so
that students have a desire to learn with their own awareness. Learning motivation is
closely related to students’ achievement (Indriani, 2016; Yanuarti & Rosmayanti,
2019), students who have good motivation for learning will have good learning
achievements too (Suranto, 2015; Adiputra & Mujiyati, 2017). One indicator of
learning achievement is students’ learning outcomes. Students with good learning
outcomes generally have high motivation to learn (Arwira et al. 2019; Hanim et al.
2019).
Motivation directly affects the ability to think critically, the ability to read, the
understanding of an object, and scientific literacy (Wahyuni et al. 2018). Students
who have good critical abilities will influence the student's experimentation process,
a good experimental process will affect the improvement of learning outcomes.
Students who have good motivation in learning will have good reading skills, the
reading ability will make it easier for a student to understand an object being
analyzed. The ability to understand an object will increase scientific literacy so
students have a broad understanding of a science object. In addition, students who
have good motivation will have a good interest in learning (Fauziah et al. 2017).
Based on the results of the research shown in Fig 1., it appears that 93.24% of
students are highly motivated to learn in the laboratory by utilizing chemistry emodule practicum compared to 72.98% with the use of conventional practicum
modules. Meanwhile, with the use of chemistry practicum e-module, there were no
students who were very unmotivated to do the learning process in the laboratory,
whereas 1.35% of students felt very unmotivated to do the learning process in the
laboratory by utilizing conventional practicum modules. From the analysis of these
data shows that the use of modules affects student motivation. By utilizing the
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chemistry practicum e-module, students' learning motivation increases compared to
conventional practicum modules.
Learning using modules can increase student learning motivation (Pebruanti &
Munadi, 2015), specifically integrated lesson study learning (Fauziah & Habibah, 2017).
However, digital integrated modules are more effective in increasing student
motivation (Wicaksono et al. 2018; Purba et al. 2019) while increasing students
interest in learning (Harefa & Purba, 2019).
3.2 Students’ learning outcomes
Digital integrated learning is very suitable for learning in the era of the industrial
revolution 4.0, digital integrated learning is more effective in improving student
learning outcomes than conventional learning (Harefa et al. 2019). Likewise learning
in the laboratory, it is important to do variations especially models, media, and digital
integrated learning strategies to help students gain meaningful learning and good
learning outcomes (Akbar et al. 2019; Nainggolan et al. 2018). Practicum by utilizing
virtual media based on problem based learning can improve student learning
outcomes compared to conventional based learning (Rizky & Simorangkir, 2018).
Learning in digital integrated laboratories can improve students 'achievement
(Panggabean et al. 2019; Muchtar et al. 2020) and students' metacognitive skills
(Pratiwi et al. 2019). Meanwhile, learning with guided inquiry integrated practicum
can improve science process skills and student learning outcomes (Juniar & Fardilah,
2019). In general, learning in digital integrated laboratories such as virtual media can
improve student learning outcomes (Sugiharti et al. 2019).
Based on the analysis of research data shown in Table 4, it shows that there are
differences in student learning outcomes that are learned by utilizing integrated
digital practicum modules and conventional practicum modules in learning in the
laboratory. It was based on the results of the analysis using Paired sample SPSS 21 ttest where tcount (4.872)> ttable (2.354) at significance α = 0.05. Interpretation of
research data shows that student learning outcomes taught using the chemistry
practicum e-module are higher than student learning outcomes learned using
conventional practicum modules.
3.3 The correlation between students’ motivation and learning outcomes
With practicum methods, students' learning motivation and science process skills
will be stimulated to become better (Harefa, 2018). The science process skills will
influence students 'scientific processes and learning outcomes (Harefa & Suyanti,
2019) as well as students' ability to experiment (Silva et al. 2019). Therefore, it is
important to stimulate student motivation so that learning outcomes can increase
(Muhammad, 2016).
Based on the analysis of research data shown in Table 5, through the Pearson
Correlation value of 0.613 at significance α = 0.05 shows that there is a relationship
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between learning motivation with student learning outcomes in the category of
strong correlation. This means that the use of chemistry practicum e-module can
increase student motivation while improving learning outcomes. Through learning in
the laboratory by utilizing the chemistry practicum e-module, student motivation can
be synergized closely to improve learning outcomes.

4. Conclusion
Digital integrated practicum modules affect student motivation and learning
outcomes. Analysis of research data shows that 93.24% of students are highly
motivated to do practicum in the laboratory by utilizing chemistry e-module
practicum. Meanwhile, 72.98% of students are very motivated to do practicum by
utilizing conventional practicum modules. In terms of learning outcomes, students
who are taught by utilizing chemistry e-module practicum have higher learning
outcomes than students who use conventional practicum modules. From this analysis
shows that the use of chemistry e-module practicum plays an important role to
stimulate students’ learning motivation as well as learning outcomes.
Learning motivation is very important to be developed because it can affect
cognitive aspects, psychomotor aspects, and other affective aspects. Analysis of
research data shows that there is a strong relationship between motivation and
student learning outcomes by utilizing chemistry e-module practicum, which is
shown by Pearson Correlation Value (0.613). Thus, learning motivation can stimulate
students to learn optimally and is reflected in an increase in learning outcomes.
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