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1. Introduction

The 21% century requires each individual to master various skills to succeed (Zubaidah,
2016). US-based Partnership for 21st Century Skills (P21) identifies the skills required in the
21% century with the term “The 4Cs” that stands for communication, collaboration, critical
thinking, and creativity. Students’ ability to think critically, connect knowledge with the real
world, master information technology, communicate, and collaborate is highly emphasized in
21%-century learning. (Daryanto & Karim, 2017).

Microbiology is one of the topics in biology that studies microorganisms. Moreover,
microbiology learning requires a practicum. Alhajjah (2013) asserts that the right method or
approach in science learning is laboratory or practicum activities. Practicum possibly connects
the conceptual sides and the methodology sides (Hindriana, 2016). Moreover, the practicum
method can train the process of students’ attaining skills to conduct experiments and
communicate the experiment results, and these skills can be optimized by employing

practicum instructions (Ismirianti, et al., 2016).
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Some indicators and criteria in microbiology research are students' communication skills
and composing practicum reports. The students’ ability to make reports on practicum results
is the ability to communicate scientifically (Siswanto, 2014). Making reports on the results of
a practicum is a form of communication skills in conveying the findings (Semiawan et al.,
1992).

In the modern era when technological developments are very high, people's reading
interests in printed reading materials have decreased. Indonesians’ reading interest is still less
than their watching interest (Saleh, 2006). This problem also possibly occurs in students who
are encouraged to read practicum manuals. Rhenald Kasali as quoted by Hikmawati & Taufik
(2018) predicts that the challenge of Indonesia in the 21% century is the increase of
Indonesians’ reading interests in brief materials and short sentences.

Sastria et al. (2020) explain that it is necessary to develop a practicum guide as media to
help students' skills learn Biology. Furthermore, selecting the right media for practicum
activities can make learning more effective and efficient (Herlenti et al., 2014). One form of
media that is recently demanded is digital media. Based on the source of the material, digital
media is defined as media that is stored in a certain file format and can be read or recognized
by the computer used (Santoso & Purnama, 2011). Rustaman et al. (2019) prove that the use
of modules in the form of digital electronic publication (epub) beneficially guides a practicum
for lectures. Learning utilizing audiovisual media is more successful than learning without
utilizing media (Asmara, 2016). Ajizah and Hani (2017) deploy that there is a significant
difference in learning outcomes between a class that employs a practicum manual in the form
of books and a class that employs a visual digital-based practicum manual.

Technology has become an important part of the teaching and learning environment as
well as humans’ lives for years. The technological developments in the 21 century and the
importance of using technology in education propose that it is necessary to effectively
integrate technology into the teaching and learning environment (Karakoyun & Yapici, 2016).
Recently, instructors have expanded their plans for learning materials and procedures by
incorporating technology into learning. These new techniques include the use of computers,
compact discs, video discs, and satellite communications (Heinich et al., 1999).

One of the learning media that considers the basic elements is audiovisual media. The
recent development of information and communication technology, such as audio-visual

media, is very relevant. Media assistance allows students to independently learn without
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limited spaces and time (Asmara, 2015). Teaching is no longer limited by classrooms because
by focusing on media and computer networks, such as the internet, the world becomes a class
for every student ( Heinich et al., 1999).

Communication is an important part of scientific activities, particularly in science learning
(Mubarak, 2014). Communication skill is a skill to express new thoughts, ideas, knowledge,
or information required in writing and speaking or verbal and nonverbal communication
(NEA, 2010). Indicators of communication skills include describing the research
problem/inquiry clearly in the report, communicating the report, concluding the research
results, communicating the data-based results, and recommending follow-up from the
research results(Depdiknas, 2003).

The purpose of this development research is to describe the validity results of developing
visual digital-based practicum manuals for microbiology to support students' communication
skills. Studies on the development of audiovisual-based learning media were conducted by
Asmara (2015) who developed audio-visual based learning media on colloid-making and by
Rahman (2016) who developed interactive learning media for the diversity of bird species.
These studies developed media consisting of 2 practical topics (Asmara, 2015), 1 sub-topic of
learning (Rahman, 2016), and assessments measuring learning outcomes. Furthermore, the
researchers produced practicum guides consisting of 10 practicum topics as a package of

practicum guides and assessments to measure students' communication skills.

2. Method

The type of this research was development research, and it employed the Alessi & Trollip
model that consisted of three stages: planning, designing, and developing. The subjects of this
research were three experts in the Alpha test (validity testing).

Data collection techniques and instruments

Validity data in the form of quantitative data were determined by three experts, and the
non-test technique of this research employed validation instruments by experts. The
instruments were revised based on the validator's suggestions and consisted of very valid and
feasible categories used after conducting revision and considering the validator's suggestions.

The expert validation instrument was performed by three experts to reveal the feasibility of
manual practicum developed based on material aspects, visual aspects, and software

engineering. The results of the expert review serve as the basis for making improvements
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(revisions) on the visual digital-based manuals for microbiology practicum before being
tested.

Conducting a preliminary test
by employing one of the
practicum topics for students
who take the microbiology
course in different years

Determining the scope of the topic by interviewing the
lecturer of microbiology subject
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Figure 1. Research procedure flowchart
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Research procedure
The procedures of this research referred to the Alessi & Trollip model and were based on

the three stages (Alessi & Trollip, 2001).

a. Planning. This stage consists of (1) determining the scope of the material, (2) formulating
the goals to achieve and identifying the needs of developing a visual digital-based manual
for practicum, (3) preparing references and other learning resources related to the material,
(4) conducting initial brainstorming, and (5) arranging ideas as signs in the media display.

b. Designing. This stage consists of (1) developing the initial concept of media that includes
layouts, navigation buttons, color types, text size, etc. used in the display of manual for
practicum, (2) designing scripts, scenarios, and other supporting instruments, (3) producing
video shooting and video editing, and (4) creating a flowchart to display the structure of
the program from the beginning to the end of the digital and visual-based practical guide
that will be operated by users.

c. Development. This stage consists of (1) combining media components, such as videos,
images, texts, audios, music, and animation into a software up to the production of a visual
digital-based manual for microbiology practicum by considering the design, and (2)
conducting validity testing by three experts.

Data Analysis Technique
The data analysis techniques to determine the validity of the product were obtained from

validity testing. The formula of validation values (adapted from Sugiyono, 2010):

S Score of acquisition
Percentage validation = x 100%
Ideal Score

The formula for calculating the average total scores of each validation result from the
validator (adapted from Sugiyono, 2010):

_¥X
X= ZT
X= Average score ; X = Total score; n= Number of assessors
The validation results in percentages can be matched or confirmed with validity criteria as

presented in Table 1 (modified from Rahman, 2016).

Table 1. The criterion validity for media

Criterion Validity Level of Validity
90% < X <100% Very valid or usable without revision
80% <X <90 % Valid or usable with minor revisions
60% < X < 80% Quite valid or usable with significant revisions
20% < X < 60% Less valid, not recommended for the usage, and required major revisions
X<20% Invalid, or not usable
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3. Result and Discussion

The data were validated by three experts in the alpha test to determine the feasibility of the
media based on material aspects, the visual aspects, and software engineering. The results of
media validation are presented in Table 2. The aspects assessed consist of three parts:
Material aspects

These aspects include the suitability of practicum objectives with the material, the
suitability of the presentation order, material suitability, material updating, the understandable
instructions to utilize digital visual-based practicum guides, clear sequencing steps of digital
visual-based practicum work, conformity with the intellectual development of students, and
the contents of the elements to support indicators of communication skills in the media.
Display aspects

These aspects include overall patterns (alignments, shapes, balance, styles, color schemes,
and color appeal), arrangement (proximity, directionals, figure-ground contrast, and
consistency), verbal elements (lettering styles, letter sizes, and spacing), and appeals (surprise,
texture, and interaction).
Navigation aspects.

These aspects include navigation consistency, navigation effectiveness, navigation
functions, ease of operation, and button consistency.

Table 2. The validity test results of visual digital-based manuals for microbiology practicum

Score from validators Percentage of

. o Criteria per
Rated aspect media validation
1 2 3 Average per aspect aspect
Material 62 64 65 63.67 90.95 Very valid
Display 66 65 69 66.67 88.89 Valid
Navigation 21 25 25 23.67 94.67 Very valid
Total score 149 154 159 154.00

The overall percentage of

mediia validation (%) 87.65 90.59 93.53 90.59

The results of the validity test by three experts (Table 2) reveal that the developed
practicum manual is very valid in material aspects and navigation aspects and valid in the
display aspects. The average results of expert validation (Table 2) were gained by employing
a formula adapted from Sugiyono (2010) and matching with validity criteria modified from
Rahman (2016) as presented in Table 1. The result reveals that the product is very valid with a

score is 90.59%.
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Figure 2. Examples of product displays: (a) front page; (b) main menu; (c) menu for each practicum topic; (d)
sub-menu; (e) one of the tutorial videos; and (f) examples of practice questions

The results of assessment aspects reveal that the visual digital-based practicum manual in a
theoretical manner can be used well in a microbiology practicum to support microbiology
learning. This is because the digital visual practicum manual developed has been equipped
with components that compulsorily present in the practicum manual. The components include
practicum titles, practicum objectives, basic theories, tools and materials, work steps on the
developed products displayed in the videos as well as images, and exercises. The exercises on
this developed product are made in the form of instructions as an exercise to prepare
practicum reports. The reports are adjusted to the criteria for communication skills and
equipped with rubrics and examples of answers with maximum values. The components that
compulsorily exist in manual for practicum (Arifin, 1995) are (1) the practicum title
consisting of the identity or name given of each type of practicum and adapted to practicum
material, (2) the purposes of the practicum describing aspects to test, (3) basic theory
containing materials briefly, clearly, and comprehensively presented as a reference in
practical activities, (4) tools and materials containing a list of tools and materials required for
practical activities, (5) work steps consisting compulsory steps to conduct during practical

activities, and (6) questions that aim to test the ability of the practitioner
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This validation process is conducted to determine the feasibility of a practical guide
developed based on material aspects, visual aspects, and software engineering. These
eligibility components must be valid before being used in the next test (Depdiknas, 2008).
This consideration agrees with several studies that developed printed or digital-based
practicum manuals. Some of these studies are a study by (Desnita, 2019) who developed a
manual practicum for science, a study by (Fitriyani et al., 2018) who developed a flowchart-
based manual for microbiology practicum, a study by (Prasetyo, 2016) who developed a
science skills-based manual for microbiology practicum, studies by (Arifah, 2014), (Umah et
al., 2014), (Nengsi, 2017), and (Syamsu, 2017) who developed guided inquiry-based
practicum manuals, and a study by (Alexander et al., 2018) who developed an audio visual-
based practicum manual for photosynthetic. Meanwhile, several studies on the development
of computer or digital-based learning media were conducted by (Surahman & Surjono, 2017)
and (Ibrahim & Ishartiwi, 2017) who developed mobile-based learning media. These studies
reveal that the practicum guide and learning media developed are valid or very valid before
being used in the next test. The validity includes material aspects, language aspects, display
and/or graphic aspects, and navigation aspects.

The product’s achievement of very valid criteria is considered by the experts’ assessment
on all aspects and the assessment generally of the assessment which generally obtains not far
different scores. This shows the suitability of the materials contained in this media, especially
the clear explanation of the practical work steps in a comprehensive sequence to make a
video. Moreover, the evaluation of the navigation aspect shows that the navigation used on
the video has met the criteria of consistency, effectiveness, function, and ease of operation.
Meanwhile, the aspect of appearance has quite varied differences in values, such as color
scheme and color appeal items. This condition probably occurs due to three validators’
different points of view about the color combination used in the practicum guide media.

The experts’ comments and suggestions of this visual digital-based practicum manual are
very important to perfect the developed media. The revisions include rearranging the
application to more fasten the open process, changing background, and font colors to make
more contrasts, and improving instructions for several work steps by considering the experts’
suggestions and comments. These revisions aim to perfect and comprehensively develop a
practicum manual. The validation process aims to investigate the advantages or disadvantages

of relevance, accuracy, language, and suitability of the product with learning (Akbar, 2013).
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4. Conclusion

This study produced a visual digital-based practicum manual for microbiology, and the
product was validated by three experts by employing non-test techniques and instruments
covering the aspects of the material, display, and navigation. The developed product is
appropriate because it is valid with an average score is 90.59%. The scores reveal that the
quality of the three aspects is very feasible in the material, navigation, and display aspects.
Thus, this product is theoretically usable in the microbiology practicum to support
microbiology lectures. This research proposes several improvements for further research.
Further research can investigate material aspects that include elements of media content to
support students’ communication skills and display aspects that include the selection of color
patterns and color appeals. Furthermore, further research can pay more concerns to the color
combination and the use of sound effects to produce more attractive media to gain users’

positive responses.
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