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Abstract — This research is motivated by the low knowledge of biology teachers about learning in the industrial revolution era 4.0 and do
not yet understand the challenges. The teacher is not maximally applying communication skills when learning. The purpose of this research
is to find out and describe the readiness of high school biology teachers in West Sumatra in facing learning in the era of the industrial
revolution 4.0 on aspects of communication skills. This type of research is a descriptive study with a population of high school biology
teachers in West Sumatra. The research method uses mixed methods by combining quantitative and qualitative research methods.
Quantitative data obtained by questionnaire and qualitative data obtained through the interview process. Sampling is done by using the
Stratified Cluster Random Sampling technique. The results showed that high school biology teachers in West Sumatra belong to the very
prepared category with an average value of 4.43 to all aspects of communication. The Mimic / Facial Expression aspects gave the biggest
contribution to the readiness of biology teachers with a value of 4.69. Aspects of utilizing teaching media and technology. For
communication, the smallest contribution to the readiness of biology teachers in state high schools in West Sumatra.
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I. INTRODUCTION The results of the PISA (study Program for International
Student Assessment) in 2015 showed Indonesia's ranking
ranked 62 out of 70 countries in the aspect of scientific
literacy (OECD, 2016). TIMSS study results in 2015
Indonesia obtained an average value of 397 in the field of
science which is also still below the international average
value (TIMSS, 2015).

Education is an important component in efforts to produce
superior generations in Indonesia. To produce this
generation, quality education can be realized. According to
Permadi (2013: 3), the quality of education is one of the
pillars of the development of Human Resources (HR) which
has significant significance for national development as a
whole. There are many factors which cause low education in

Indonesia, ranging from school facilities and infrastructure,
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parents' economic conditions, learning environment, family
environment, and psychological factors of students. Of the
many factors that most play a role in this regard is the teacher
(Kurniawan, 2016: 14-17). Teachers are required to be more
professional in their work as stated by Fadhli (2017: 224),
that teachers are the spearhead in education (process learning)
that is dealing directly with students.

The teacher in carrying out his assignment needs to make
preparations before the teacher starts teaching like making a
teaching plan beforehand, Mulyasa, (2018: 113) that the
learning plan is an important thing that must be done by the
teacher to support the formation of expected competencies,
the teacher can organize the standard competencies that will
be achieved in more directed learning and good planning is
very helpful for the implementation of learning because in
essence if an activity is planned in advance, then the purpose
of these activities will be more easily achieved and more
successful (Kristiawan et al, 2019: 87).

The presence of the industrial revolution 4.0 makes the
world now experiencing increasingly rapid and competitive
changes. The characteristic of the industrial revolution 4.0 is
the application of artificial intelligence or so-called artificial
intelligence, technological advancements enable automation
in almost all fields. New technologies and approaches that
combine the physical, digital and biological world will
fundamentally change the pattern of life and human
interaction (Tjandrawinata, 2016: 31).

Teachers in the industrial revolution 4.0 era are able to
develop learning by integrating four important things, namely
strengthening character education, literacy, 4C skills, and
Higher Order Thinking Skills (HOTS) that require teacher
creativity in designing it. One of the important things
integrated in the world of education is able to equip students
with skills 4C (Communication, Collaboration, Critical
Thinking and Problem Solving, and Creativity and
Innovation) (Mulyasa, 2018: 4-5).

Communication is a process of transmission, ideas,
emotions, and skills by using symbols, words, or numbers,
communication can be interpreted as skills that involve
listening, observing, speaking, asking, analyzing and
evaluating messages to convey messages or information to
others through various media (Zubaidah, 2018: 10).

Communication skills play a key role in dealing with life
paradigm changes in the industrial revolution era 4.0. The
Ministry of Education and Culture 2017 says learning
activities that are in accordance with the development of
communication (Communication skills) can be seen through

discussions to obtain information obtained, express opinions
or objections, as well as provide input to the opinions of
others (teachers or friends), and communicate various matters
relating to learning material , both orally and in writing.

21st century communication skills require students to be
able to communicate their thoughts and ideas effectively
verbally / wverbally, in writing or other non-verbal
communication skills in various forms and contexts (P21,
2015) and (Iriantara, 2013: 84-86), said the usual
communication between teachers and students is verbal
communication and also pay attention to things in nonverbal
communication.

Maryanti research (2012: 8), which states communication
skills have a significant relationship with learning activities
of students and research conducted (Sasmito, 2017), that in
fact the learning process used in the classroom generally still
does not support the development of communication skills.

Based on observational data from the West Sumatra
Provincial Education Department obtained the average value
of 52.58 with an average value of UN districts /
cities t ertinggi is 69.36 and the average value terend ahnya
ie 42.45. This shows the still low quality of education in West
Sumatra Province in Biology.

Preliminary studies conducted on several biology teachers
in West Sumatra show that biology teachers do not fully
understand the learning of the industrial revolution 4.0 and
teachers have not applied learning that can bring up the
communication skills of students. Based on this, a study was
conducted on the readiness of biology teachers in state high
schools in West Sumatra in facing learning in the sera of the
industrial revolution 4.0 on aspects of communication skills.

II. METHODOLOGY

This research is a descriptive study using mixed methods
combination. Sugiyono, (2013:19) said that combination
research methods combine between quantitative and
qualitative research methods to be used jointly in a research
activity.

The population in this study is all of the biology teachers
of SMA Negeri in West Sumatera. Sampling was carried out
using the Stratified Cluster Random Sampling Technique by
determining the number of samples using the Slovin formula
so that a sample of 80 biological teachers was obtained.

Primary Data is obtained through kesioner and interviews.
The Development of the questionnaire began by formulating
indicators and selling them in the form of statements. The
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scale used in this questionnaire is the Likert scale. The 1.80-2.59 Less ready
Kesioner used are valid and reliable. 1.00-1.79 Very unprepared

The teacher's readiness will be classified into five

modified categories of purwanto (2010:103) as follows. . RESULTS OF RESEARCH AND DISCUSSION

The study used a questionnaire that consisted of 25
statements. Here is the distribution diagram of the value of

Table 1. Teacher Readiness Category

Range of values Category nine statement on eight indicators of communication.
4.20-5.00 Very prepared

3.40-4.19 Ready

2.60-3.39 Simply ready

Diagram 1. Distribution value of nine statement

Distribusi Nilai Masing-masing Pernyataan pada
Indikator Komunikasi

O B N W B O
., I
I

B Pernyaataan 1 W Pernyaataan 2 M Pernyaataan 3 ® Pernyaataan4 M Pernyaataan 5

B Pernyaataan 6 W Pernyaataan 7 B Pernyaataan 8 B Pernyaataan 9

Out of the 25 statements, it obtained the value of readiness of learning in the era of the 4.0 industrial Revolution on each
of high school biology teachers in West Sumatera in the face indicators of communication skills, as follows.

Table 1. The readiness of the West Sumatran high school biology teachers to each indicators of communication

No Aspects of communication Value Readiness Category
1. | Express opinions and ideas appropriately 4,51 Very ready
2. | Communicate to inform, instruct, motivate and invite | 4,63 Very ready
3. | Summing up information 4,45 Very ready
4. | Utilizing instructional media and technology 4,05 Ready
5. | Communicate multi-lingually 4,19 Ready
6. | Body language / gestures 4,33 Very ready
7. | Eye contact 4,49 Very ready
8. | Facial / facial expressions 4,69 Very ready
9 | Intonation of voice and style of speech 4,51 Very ready
Amount 39,84
Average 4,43 Very ready
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Based on the data above, the readiness of biology teachers
in SMA Negeri West Sumatra in facing learning in the era of
the industrial revolution 4.0 in the communication aspect,
belongs to the category of very ready with a value of 4,43.

There are five indicators of verbal communication skills,
namely expressing opinions and ideas appropriately,
communicating to inform, instructing, motivating, and
inviting, then summarizing information, utilizing
instructional media and technology and communicating
multi-languages. Non-verbal communication aspects,
consisting of four indicators namely body language /
gestures, eye contact, facial expressions, voice intonation and
speaking style.

The following will discuss the readiness of high school
biology teachers in West Sumatra in facing learning in the 4.0
industrial revolution era on communication skills by
describing each aspect of communication.

1. Verbal communication (Oral)

Verbal communication is a form of communication that is
carried out using symbols or words both oral and written
(Khoiruddin, 2012: 123). It can be seen from the results that
have been presented that overall the indicators show that the
category is very ready. The teacher is able to communicate
verbally, such as expressing opinions and ideas appropriately,
communicating to inform, instruct, motivate, and invite, and
infer information.

The three indicators are included in the category of very
ready, but communicating in multi-languages and the use of
teaching media and technology are included in the ready
category. This is because the teacher does not really use
scientific language (Latin) in explaining the material or terms
in biology. Teachers only use Indonesian without using other
languages in the learning process while the demands of the
industrial revolution 4.0 era are communicating in many
languages. the use of instructional media and technology with
ready categories, but contributes the smallest of the other
indicators.

Having technological skills must also be accompanied by
the use of technological tools. The technology that teachers
often use is smartphones, here teachers should also master
and have applications such as email, whatsapp, classroom or
other applications to facilitate the process of carrying out
biology learning because a teacher must be prepared
whatever happens if there are problems in the world of
education.applications Smartphone that are commonly used
by young people as a function of communication are social

networks such as Facebook, Twitter, Path, Instagram,
Blackberry Messenger, Line,etc. (Nasution, Neviyarni, &
Alizamar, 2017: 16).

Teachers during the Industrial Revolution 4.0, are
expected to become intelligent, creative teachers, continue to
work, and serve as educators. In addition, teachers must have
quality and quantity. Teachers during the Industrial
Revolution 4.0 should be able to use and manage technology,
and be able to create efficient learning processes
(Abdelrazeq, Janssen, Tummel, Richert, & Jeschke, 2016: 2).
Therefore, teachers must be able to direct the learning process
in the direction of skills during the 4.0 Industrial Revolution.

Based on interviews that have been conducted, in several
state high schools in districts / cities, that the obstacles faced
by teachers are also more directed towards indicators of the
use of teaching media and technology, there are several
districts / cities that say there are still limited facilities and
infrastructure, especially for schools that are still accredited
C and the teacher also said that the lack of knowledge about
learning about the industrial revolution 4.0 was caused by the
teacher still not participating in training or workshops
discussing learning in this digital age.

In response to this, teachers must not be technology
illiterate (gaptek) and must always try to motivate themselves
in the world of technology. Indonesia must immediately
prepare professional teaching staff, namely educators who are
able to use e-learning, because the ability of educators to use
technology is one solution to prepare competent millennial
generation. This is certainly in line with the opinion of the
Menristedikti regarding the preparation of responsive,
adaptive and reliable human resources to face the industrial
revolution.

The development of teacher professionalism not only
includes knowledge about teaching approaches and learning
strategies, but also about all knowledge and skills related to
the needs of teachers who support training, such as
technological knowledge, emotional management, and
communication skills (Muhali, 2019: 38).

There are three that are predicted to be skills that are
urgently needed in the future or in the industrial era 4.0,
namely 1) digital literacy, which aims to improve the ability
to read, analyze, and use information in the digital world (Big
Data), 2) technology literacy, to provide an understanding of
how it works machines and technology applications, 3)
human literacy to improve communication skills and mastery
of design science (Aoun, 2018: 237).
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2. Non Verbal communication

Communication Non-verbal communication is the
delivery of messages without words and non-verbal
communication gives meaning to verbal communication.
Non-verbal communication plays a very significant role
during the learning process in the classroom (Butt & Shafiq,
2013: 27). The purpose of using non-verbal communication
is to help students understand what is explained by the teacher
(Bunglowala, 2015: 372).

In terms of non-verbal communication aspects which
consist of four indicators namely body language / gestures,
eye contact, facial expressions, intonation of voice and style
of speech. Of the four indicators indicate the category is very
ready. For the highest average is the expression / facial
expressions with an average of 4.69 which is divided into two
descriptors by showing happy expressions and smiles. While
the smallest contribution to the indicator of body language /
gestures with an average of 4.33 which is divided into three
descriptors namely using body language with varying
positions, walking around the class, and nodding the head
when agreeing / affirming students' arguments. The way a
person walks, sits, stands and moves shows his expression.
Body posture and gait reflect the emotions, self-concept, and
level of health (Khoiruddin, 2012: 127).

Facial expressions are usually described through
expressions that describe emotions. Facial expressions
between teachers and students is an important type of non-
verbal language in the classroom (Bunglowala, 2015: 373).
Smile is the expression most often used by teachers. Teachers
use smiles whenever they appreciate the work of students,
when starting learning, in funny situations, smiles can change
feelings of sadness into happiness and boredom. A smile is
one of the keys of a better teacher-student relationship that
makes students less anxious during the teaching and learning
process. Richmond, Mc-Crosky and Hickson (2007) state,
students from kindergarten to graduate school respond better
to smiling teachers.

One of the most important parts of non-verbal
communication is eye contact between the teacher and
students. Based on the results obtained, the teacher has
applied eye contact or eye sight in the teaching and learning
process. The teacher regularly sees students when teaching,
the teacher makes eye contact with students in class during
the lesson, both the teacher and students have eye contact
when communicating, the teacher looks more enthusiastic
every time he talks with students who are making constant
eye contact.

In line with these findings, According to Negi (2009: 107)
states that students become more active if the teacher
continues to move in class and often make eye contact with
students. In line with this statement Behjat, Bahyat, & Kargar
(2014: 17) state that teachers make active learning
environments through eye contact and students feel alert and
take active participation in class. Both of these statements
support the findings of this study that eye contact can attract
students' attention and make the classroom come alive.

Vocal cues include intonation, voice quality, and vocal
emphasis and which can enhance verbal meaning. Based on
the research results, teachers are categorized as being very
ready, this is indicated because they have used the right
intonation and used the right tone of speech in the learning
process. Sometimes teachers emphasize their voices to
provide clear or important information.

Empirically, there several have been studies that have
been conducted regarding the non-verbal communication of
teachers in the journal articles Butt & Shafiq, (2013) and
Haneef, Faisal, Alvi, and Zulfigar (2014). These researchers
found that facial expressions, eye contact, movements the
body, the teacher's voice, and the exact distance between the
teacher and students positively influence student motivation,
and the learning process.

IV. CONCLUSION

Based on research that has been done, biology teacher in
State High School in West Sumatra is very ready to face
learning in the industrial revolution 4.0 era on
communication skills with a value of 4.43. The Mimic/Facial
Expression aspects gave the biggest contribution to the
readiness of biology teachers with a value of 4.69. Aspects of
utilizing  instructional media and technology. For
communication make the smallest contribution to the
readiness of biology teachers with a value of 4.05. The use of
teaching media and technology for communication still needs
to be improved by biology teachers.

The teacher is very ready to indicate that the
implementation of communication skills has been going well.
The results also showed the readiness of teachers to influence
the quality of education. This is evidenced by the Bukit
Tinggi district which has the highest readiness value but also
has the highest UN score compared to other districts in West
Sumatra.
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