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Abstract—This research aims to design and develop a learning product 
named the “E-LabSheet Project.” E-LabSheet is a supplement to the computer 
network practicum. This module contains the 4C’s of 21st-century skills to prac-
tice critical thinking, problem-solving, creativity, communication, and collab-
oration, organized in materials, exercises, assignments and integrated with the 
video tutorials. Furthermore, this E-LabSheet is very simple to use because it can 
be read with a mobile device, which has become the daily life of 21st-century 
students known as Gen Z. In this study, the validity, practicality, and effectiveness 
of the product were tested. The development model used is 4D. For the valid-
ity test, the validation sheet consists of media aspects and material aspects by 
experts. To find out the practicality, we used a questionnaire with a g-form which 
was then filled out by students as users. Atrial was conducted on two classes to 
determine the effectiveness of the media. The first class (class A) was treated 
without E-LabSheet media, and the second class (class B) was treated by giving 
a supplement in the form of E-LabSheet. The results of this study stated that the 
developed e-LabSheet media was successfully categorized as valid, practical, 
and effective. This module is a complementary media for flexible learning that 
can improve student learning outcomes for the better, especially in 4C skills. 
The comparison of the learning outcomes of the two classes showed that class B, 
which was given supplementary media, obtained better learning outcomes than 
class A.
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1	 Introduction

A good learning media has several criteria, including having an attractive appear-
ance and being easy to use, providing a learning experience for students, and improving 
learning outcomes [1]. The media developed must be prepared as well as possible, 
especially in preparing content or learning materials to improve learning outcomes. 
This must follow the learning objectives to be achieved [2], [3]. Currently, along with 
technological developments, we can develop technology-based learning media, such as 
e-learning, electronic books, AR/VR-based media, etc. [4], [5]. Electronic books have 
become a learning resource we often use [6]–[9]. The simplest electronic book is a book 
that can be read using a mobile device as a PDF file.
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Two years ago, during the COVID-19 period, learning in schools, both elementary 
and high school levels, had fully implemented distance learning or fully online [10]. 
The use of technology in the teaching and learning process is a must. The COVID-19 
pandemic is a catalyst that encourages increased use of technology in various sectors 
of life. In the field of education, almost all activities in universities have used tech-
nology, for example, such as webinars, e-learning, and virtual meetings via zoom and 
google meetings, especially in the informatics engineering education study program, 
where students are the primary users of technology and the internet in their daily 
lives [11], [12]. Then currently, teaching materials and learning resources are very var-
ied, such as video-based media, problem-based media, case-based media, AR-based 
media, and even VR-based media. Learning resources are also currently very open 
and expansive because of the internet [4], [13], [14] for example, we can learn almost 
everything through Google or videos from YouTube [15].

Currently, specifically for the computer network practicum course at the Universitas 
Negeri Padang, the learning process has been supported by facilities in the form of lab-
oratories and all the equipment. However, the practicum module used needs an update 
in content and technology. For example, the current practicum module is paper-based, 
although some are digital (e-book), only in a file format converted from an existing 
document (PDF). The current condition is uncertain; the learning process can be done 
in class, at home, or virtual. Blended learning has also been applied in both theory and 
practice courses. The challenge of the previous practicum learning process was that 
the students faced some difficulties in online learning, such as poor internet connec-
tion, lack of motivation, and quick get distracted. In addition, the existing electronic 
modules are less attractive and less varied, so students are lazy to read [13], [16], [17].

Based on the previous year’s study results, student learning outcomes in the com-
puter network practicum course are still low due to the lack of student motivation to 
read the practicum module, which impacts learning outcomes. The previous year’s 
study results are evidenced by the learning outcomes data from 3 classes: X, Y, and Z, 
as shown in Table 1. Then the existing modules have not been able to train 4C skills, 
which are now the skills needed to face the challenges of the 21st century. It is also sup-
ported by questionnaire data from students taking this course; 74% of students stated 
that the existing media is less attractive because it is dominated by text-based content 
and static images. As many as 72% of students stated difficulties in practicum because 
the modules used were less attractive and there were no video tutorials, so each student 
looked for their respective video tutorials on the internet and causing a practicum work-
flow that was not in accordance with the standards or learning plans that should be. In 
line with research conducted by Wibawa & Sunarsih [18] impact learning outcomes. 
This is also supported by the research of Chang & Hwang [19] who developed a game-
based electronic module that has proven that selecting the right media will positively 
impact student learning outcomes.
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Table 1. Class X, Y, and Z learning outcomes in 2021

Class Total Students Details Final Score Grade Range Rate

X 15

8 75–100 A, A–, B+ High 53%

3 55–74 B, B–, C+, C Mid 20%

4 0–54 C–, D, E Low 27%

Y 15

6 75–100 A, A–, B+ High 40%

7 55–74 B, B–, C+, C Mid 47%

2 0–54 C–, D, E Low 13%

Z 15

9 75–100 A, A–, B+ High 60%

4 55–74 B, B–, C+, C Mid 27%

2 0–54 C–, D, E Low 13%

In Table 1, we look at last year’s student learning outcomes. In this table, we divide 
the categories of student learning outcomes into 3 types: high, medium, and low. 
For the high category, the final score range is 75–100 with grades: A, A–, and B+. 
While the mid category, the final score range is 55–74 with grades: B, B–, C+, and C. 
Finally, the low category has a final score range of 0–54 with grades: C–, D, and E.

Fig. 1. Details of the distribution of students’ final grade

In Figure 1, it is clear that there are students with low category scores (red bars), as 
many as 27% from class X, 13% from class Y, and class Z. So, to overcome the prob-
lems that occur, we take the initiative to develop the media that students need to support 
learning. Based on our observations and interviews with students who have taken this 
course, they stated that they prefer interesting and interactive media, which is then 
equipped with video tutorials. In addition, they also choose mobile or paperless-based 
media because they are easier to carry and can be read anytime and anywhere. There-
fore, we chose to develop learning media that can later be used as complementary 
media, namely the “E-LabSheet Project”. This E-LabSheet is prepared with a detailed 
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and easy-to-understand material explanation, then equipped with a practicum guide 
and integrated with learning videos so that it is possible to study independently. Then 
the composition of the material and practicum activities is compiled and packaged in 
its entirety; this E-LabSheet is also very easy to use and flexible with computers and 
mobile devices. The components that build E-LabSheet are also made as attractive as 
possible, with background sounds and interactive navigation. With this e-LabSheet, it is 
also hoped that students can learn according to their learning speed and style.

Finally, the developed E-LabSheet also embeds 21st-century skills, namely 1) crit-
ical thinking and problem-solving; 2) creativity; 3) communication; and 4) collabo-
ration [20], [21]. These four 4Cs skills will train a person to be creative, divergent 
thinking ability that can provide different solutions from others about a problem; have 
sufficient knowledge and relevant experience; have the ability to communicate so that 
they can exchange information with their colleagues; can think critically and have good 
analytical skills. With this supplementary media, it is hoped that it can improve student 
learning outcomes for a better computer network practicum. In addition to providing 
hard skills through practice, it also provides 4Cs soft skills. The development of this 
practicum module uses a 4D development model, which consists of 4 steps that will be 
explained in more detail in the method.

2	 Methods

Analysis of Problems and Needs

4D Model

Design and Development

Implementation & Evaluation

Define

Design

Development

Disseminate

Design

elopm

semin

Fig. 2. Research and development procedures
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This research is included in R&D research. This research and development 
procedure is divided into 3 main stages: 1) analysis of problems and needs; 2) design 
and development; 3) implementation and evaluation. In the second stage, we use a 4D 
development model consisting of 4 stages: define, design, develop, and disseminate 
[22] as seen in Figure 2. In the first stage, problem analysis is carried out to identify 
and determine the problems encountered in the learning process and then compile a list 
of needs needed in media development. This article explains the preliminary analysis, 
description of facts, and alternative problem-solving clearly in the introduction session.

The next stage is design and development. The 4D model starts to be implemented 
at this stage. First, perform an analysis of user needs. User analysis is an activity to 
identify the characteristics of students who are the target of developing learning tools. 
The characteristics in question are related to academic abilities, cognitive development, 
motivation, and individual skills related to learning topics, media, formats, and lan-
guages. Next is a concept analysis regarding the semester learning plan, which includes 
learning objectives, competencies, learning resources, practicum schedule, technology, 
and equipment.

Next is the 4D development process. First, the user interface design: colours, font 
size, layout, and background images, then proceed with compiling content, content, and 
navigation. This stage focuses on the product to be developed. The result of this stage 
is the initial product. The product will be tested for media validation by experts from 
both the media and material aspects. The validation test used an instrument in the form 
of a validation sheet filled out by 3 experts. Details of the aspects tested can be seen 
in (Table 2). A Likert Scale measured the test results of all aspects. A Likert scale is 
several positive or negative statements about an object or product. The basic principle 
of the Likert scale is to determine the position of a person on the continuum of attitudes 
toward an object of attitude ranging from very negative to very positive (Table 3).

Table 2. Media and material aspects

No. Media Aspect Material Aspect

1 Quality and Appearance Content

2 Interactivity Readability

3 Navigation Material Presentation

Table 3. Likert scale classification

Scale Classification

5 Excellent

4 Very Good

3 Neutral

2 Fair

1 Bad
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The results from this expert assessment are calculated using the following formula (1), 
and then the percentage of results can be calculated using the following formula (2). In 
contrast, the classification of validation criteria can be seen in Table 4. In the classifica-
tion of criteria, we divide it into 3 types: 81% –100% in the valid category, 61% –100% 
in the valid category, but revision is needed, and below 60% is declared invalid.

	 x X
n� �� � � 	 (1)

	 v x expert
x max

�
�
�

�100% 	 (2)

Note:
x: average score
ΣX: number of raters (expert)
n: total score of each
Σx expert: total exp score
Σx max: max score

Table 4. Validation criteria

No. Percentage Criteria

1 81–100% Valid

2 61–80% Valid & Need Revision

3 0–60% Invalid

The dissemination stage can only occur if the tested product is declared valid. 
In testing the effectiveness, we involved two different classes: class A and class B. 
Class A was not given special treatment, while class B was given special treatment 
(with E-LabSheet media). The implementation results will be used as evaluation 
material for future improvements.

3	 Results and discussion

3.1	 E-LabSheet project

The following results from the design of the developed E-LabSheet media are shown 
in Figure 3 below. Figure 3 is a preview of the E-LabSheet cover design. The selection of 
blue, black, and white gradations illustrates the value and impression of “technology.” 
E-LabSheet consists of material equipped with practicum videos that students can 
access via smartphone and the internet. For the media menu display, see Figure 4.
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Fig. 3. E-LabSheet project: 4Cs-based supp. media

Fig. 4. E-LabSheet main menu

Then in Figure 5, we can see how the video tutorial process is played. Learning 
videos run very well on E-LabSheet, but the video quality is highly dependent on the 
quality of the user’s device’s internet network.
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Fig. 5. E-LabSheet: playing videos

3.2	 Validation

Media aspect. As explained in the method section, this media was validated by 
3 experts. The media was validated from the media and material aspects using a valida-
tion test sheet. The following are the results of expert validation from the media aspect, 
which we summarize in Table 5 and Figure 6 below:

Table 5. Media aspect validation results

No. Media Aspect V1 V2 V3 Avg.

1 Quality and Appearance 32 31 32 31.67

2 Interactivity 34 34 33 33.67

3 Navigation 30 29 31 30.00

Total 95.33

Each media aspect consists of 20 positive and negative statements, with a maximum 
score of 5 and the lowest score of 1. The total maximum score of the three aspects is 100.
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Fig. 6. Media aspect validation results

Material aspect. In Table 6, we can see and interpret that the material aspect is the 
same as the previous media aspect, which is categorized as valid with a total validation 
score of 90.67.

Table 6. Material aspect validation results

No. Material Aspect V1 V2 V3 Avg.

1 Content 31 30 31 30.67

2 Readability 30 31 30 30.33

3 Material Presentation 30 30 29 29.67

Total 90.67

Fig. 7. Material aspect validation results
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In Figure 7, it can be seen that there is no significant difference in the assessment of 
the assessment by 3 experts on the 3 aspects of the material being assessed.

3.3	 Media practicality

To be able to measure the practicality of the media, previously valid media were 
distributed to users, namely students, then an assessment questionnaire was distributed 
about the practicality of using media, then also measured how students responded to 
the media that had been developed. Here, the questionnaire is distributed online using 
a google form to all students who have taken the computer network practicum course. 
A total of 134 students filled out the questionnaire. In this study, we calculated every-
thing to find out how the responses and responses from users to the media we devel-
oped. The following are student responses regarding the E-LabSheet media in Figure 8:

Fig. 8. The results of student responses

From the data obtained, it is known that 87% of students answered yes or agreed 
about some positive statements in the questionnaire. These results mean that the devel-
opment of the E-LabSheet media received a good and positive response from students. 
However, there were some inputs given by students through comments and sugges-
tions, including 1) More varied practice questions, not multiple choice; 2) The video 
size is reduced so that the video playback process can be better and smoother.
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3.4	 Learning outcomes

Class A. Learning outcomes are measured by calculating the final score (combined 
mid-exam with final exam scores). Class A is a class that is not provided by E-LabSheet. 
Class A consists of 15 students. The students’ mid and final exam results are shown in 
Figures 9 and 10. It is known that there are still 7% of students whose scores are low. 
Most of the students’ scores were in the mid-range.

Fig. 9. Student exam results (Class A)

Fig. 10. Student exam results (Class A) by the range

Class B. Class B learning outcomes show different results from class A. In class B, 
students are given E-LabSheet to support practicum activities. Based on the results of 
the mid and final exams, the results of class B are as follows:
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Fig. 11. Student exam results (Class B)

Fig. 12. Student exam results (Class B) by the range

In Figures 11 and 12, we can see that the final scores of all class students are above 75. 
This means that, as explained at the beginning, scores above 75 are categorized as high. 
Class B is the class that was given the treatment, and the results were in line with what 
was expected. It is proven that the student scores are much better.

3.5	 Discussion

To measure the effectiveness of this medium, we compared the learning outcomes 
of two different classes, A and B. In detail, the comparison of the two can be seen in 
Figures 13 and 14 where from 15 students from each class, there is a very significant 
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difference. It can be interpreted that the use of E-LabSheet based on 4Cs is able to 
give better results in class B. The average learning outcomes of class B are better than 
class A, with an average final score of class B reaching 85.67, while class A is 74.13. 
There is a difference of 11.54. So, it can be said that this media, as a complement to 
learning, is able to increase learning outcomes by 16%.

Fig. 13. Comparison of learning outcomes for class A and class B

Fig. 14. Comparison of the average final scores of class A and class B
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The results of this study prove that learning media is a tool that can help the teaching 
and learning process so that the meaning of the message conveyed becomes clearer and 
the goals of education or learning can be achieved effectively and efficiently [23]–[25]. 
Effective learning certainly requires good planning, also supported by good learning 
facilities and media. Likewise, the selection of media to be used in learning must con-
sider the characteristics of the course, learning styles, learning objectives, facilities, 
and infrastructure. Of course, various types of media will not be used simultaneously 
in learning activities. For this reason, it is necessary to select the media. As mentioned 
by Arsyad, the criteria that need to be considered in the process of selecting learning 
media include: a good learning media must be clear and neat in appearance; Includes 
text, images, sound, and video. Unattractive media will reduce students’ motivation in 
the learning process; Learning media must be adjusted to the number of targets; rele-
vant to the topic being taught; In accordance with the learning objectives; practical, and 
flexible [26].

4	 Conclusions

From the results of the research we obtained, we can conclude that learning media 
can clarify the presentation of messages and information so that they can simplify and 
improve learning processes and outcomes. Learning media can increase and direct 
students’ attention so that it can lead to learning motivation, more direct interaction 
between students and their environment, and the possibility of students learning inde-
pendently according to their abilities and interests. We have also succeeded in devel-
oping E-LabSheet media that can support computer network practice activities by 
loading 4C’s skills which are implemented in problem-based practice where students 
practice analyzing, evaluating, and designing their own computer networks. So that 
students, before entering the laboratory, already have better knowledge. The results 
we obtained are also very good, where the developed E-LabSheet is valid, practical, 
and effective, proven to be able to improve student learning outcomes with an average 
percentage of 16%. It is evident from the results of the comparison between class A and 
class B in the results and discussion it is clear that learning outcomes B, which were 
given special treatment, gave better learning outcomes than class A. It is hoped that the 
results of this study can be used as a reference for further research for the development 
of media that will be better in the future. The weakness we encountered in the devel-
opment of this E-LabSheet is that this media is very dependent on the quality of the 
internet as responded by students as users, especially when playing high-quality videos 
requires a stable and fast internet connection. We also conclude that learning media will 
be effective if used in the right environment, right on target, then teachers or lecturers, 
and students are also expected to use the media well.
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