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ABSTRACT

One of the most imponant skills mastered by future science teacher candidates is scientific communication. Meanwhile,
the background of sociocultural aspects influences communication which must also have a scientific basis. This research
aims to analyse the scientific communication skills of prospective science teacher based on sociocultural aspects.
Quantitative survey research methods applied in this research using a questionnaire as a data collection tool. The
population in this research were students of natural science education programs at ondiifjthe state universities in the city of
Semarang, Central Java, Indonesia, while the sample amounted to 87 students. The results of this study indicate that the
sociocultural aspects of students vary with the characteristics of the area of origin, regional languages, different languages,
regional cultures, and different social attitudes. The sociocultural aspects are specified in two levels, namely Zone of
Proximal Development (ZPD) and More Knowledgeable Other (MKO). At the ZPD level some 67% in the intermediate
criteria and 33% in the advanced criteria. Meanwhile, at the MKO level the criteria are intermediate and advance with
percentages almost equal to 49% and 51%, respectively. It was concluded that the profile of scientific communication skills
of prospective science teacher based on sociocultural aspects was in the intermediate and advance criteria. Students are
indicated to experience "vernacular misconceptions" related to the sociocultural aspects of the use of various languages

used in daily communication and writing. The frequency is dominated by the use of regional languages that are not
relevant to scientific languages. Further research needs to be carried out on the identification of scientific misconceptions
related to sociocultural factors.

© 2020 Science Education Study Program FMIPA UNNES Semarang

Keywords: scientific communication skills, sociocultural aspects, prospective science teachers

INTRODUCTION

The 21st century with the dynamics of the
disruption era that presents sociocultural and
technological transformation in terms of the
industrial revolution 4.0 or society 5.0
encourages each individual to possess future
special skills better known as 21st Century Skills.
Fullan & Langworthy (2013) also in Neghavati
(2016), identified key skills for the future in 6C

*Address Correspondence:
E-mail: muhama dtaufigimail unnes.ac.id

which included communication, collaboration,
creativity, critical thinking, character and
connectivity.

Current and future requirement in the field
of education include the development of models
and media to support the achievfBent of
competencies expected in line with the
development of science and technology (Taufiq
et al., 2014). Communication skills become one
of the skills that must be possessed in the world




of work including the science teacher profession
and scientists. Someone who does not master the
key skills of the future will be in an unfavorable
position in global competence, and can have
difficulty facing challenges and obstacles that
arise along with the development of science and
technology (Edwards, 2013; Wijaya et al., 2016;
Cantor , 2019).

Prospective science teachers in the future
must have the competence to communicate well.
Communication skills consist of oral, written
and nonverbal communication skills (Griffith et
al., 2003; Dipalaya et al., 2016; San-Valero et
al.,, 2019). This communication skill can be
defined as a skill in conveying or sharing ideas
about the knowledge that has been obtained
(Kivunja, 2015; Sapriadil et al., 2018). The
nature of science itself includes four elements,
namely: 1) elements of attitude, 2) process, 3)
products and 4) applications that are scientific,
must be delivered with scientific communication
skills.

According to Levy et al. (2008) indicators
of scientific communication skills consist of: (1)
identifying the ability to obtain information; (2)
can state everyday events in language or
symbols; (3) contribute ideas in group work; and
(4) explains ideas and tasks in the making of
products/ reports; and (5) communicating
product results can be in the form of work or
reports. The scientific communication skills in
this research focused on )k high-level learning
skills that are scientific information retrieval,
scientific reading, listening and observing,
scientific writing, information represerf{flion,
and knowledge presentation (Binkley et al.,
2012; Kent et al., 2014).

Improving everyone's communication
Eflls in the fields of science, technology,
engineering, and mathematicsffilid the public is
very important for the future (Chen & Simpson,
2015; Najmr et al., 2018; Ntemngwa & Oliver
(2018); Price et al., 2019). On the other hand the
background of the student environment is
influenced by sociocultural conditions making
diverse motives and needs, giving rise to a
dynamic direction of social change, so that
communication in society must also have a
scientific basis. Sociocultural is a term related to
social and cultural factors, which means
traditions, habits, patterns, and beliefs that exist

in a population (Van Steensel, 2006; Routray et
al.,, 2015; Burgoon et al.,, 2016). Ponterotto
(2010) and Suriel & Atwater (2012), state that
research in socio-multicultural science education
continues to be influenced by regional cultures,
ethnicities, regional origins, regional languages,
diverse languages, social attitudes, and different
[EFestyles. According to LaPoint et al. (2010), to
promote youth development, it is important to
identify and understand sociocultural factors.
This is very relevant because of the increasing
diversity of social, cultural and technology
among youth. Scientific communication needs
to regard the sociocultural aspects that are
around the environment that want to
communicate,. The profile of scientific
communication skills of prospective science
teacher is not the same and no mapping has been
done before, specifically based on sociocultural
aspects. Mapping profiles of students' initial
skills in general and specifically scientific
communication skills should ideally be identified
as early as possible (Dewi et al., 2017; Mercer-
Mapstone, & Matthews, 2017; Rootman-le
Grange & Retief, 2018) so that is very important
for later learning processes can be designed
meaningful learning so that students are able to
relate new information to relevant concepts
contained in their cognitive structures (Goldin et
al., 2011; Ifenthaler et al., 2011; Karpicke &
Grimaldi, 2012).

The purpose and focus of this research is
to analyze the profile of scientific
communication skills of prospective science
teacher based on sociocultural aspects. Indicator
limits on scientific ccn_munication skills
measured include scientific ¥formation retrieval,
scientific reading, listening and observing,
scientific writing, information representation,
and knowledge presentation. Whereas the
sociocultural aspect specified refers to Vygotsky's
Sociocultural Theory. This research was
conducted to analyze and answer research
question: How is the description of the profile of
scientific communication skills of prospective
science teacher students based on sociocultural
aspects? This research was limited without
making comparisons or connecting with other
variables.




METHODS

This research applies a quantitative survey
research method, which 1s a study that uses a
standardized questionnaire to collect data about
people/ respondents and their preferences,
thoughts, and behavior systematically
(Bhattacherjee, 2012). The population in this
study was students of the Natural Sciences Study
Program odd semester 2019 at one of the state
universities in the city of Semarang, Central
Java, Indonesia. Non-probability sampling
techniques carried out on the basis of the
number or ration that has been determined or
called purposive sampling (Maclnnis et al.,
2018; Rivera, 2019). Consideration of sampling
in this research is a subject that is easily found so
that it facilitates data collection. In addition, the
characteristics of the socio-cultural background
of prospective science teacher in this research are
spread from various regions in Indonesia.The
sample in this research amounted to 87 student
of prospective science teachers.

Quantitative survey research methods
applied in this research using a questionnaire
instrument with Goggle form online media as a
data collection method. The questionnaire was
divided into two parts: (1) to gather information
from respondents about the level of sociocultural
aspects; (2) to gather information from
respondents about the profile of scientific
communication skills. Seven-step process for
questionnaires design in this resedffh adapted
from Artino et al. (2014), thats are (1) conducff
literature review; (2) conduct focus groups; (3)
synthesize the literature review and focus
groups; (4) develop items; (5) conduct expert
validation; (6) conduct cognitive review; and (7)
conduct pilot testing before before delivering to
students. The questionnaire about the level of
sociocultural aspects consisted of 10 question
items (Examples of questionnaire content/
statement content on indicators of socio-cultural
aspects include: Where is your origin region/
city?; The people from whom I come from
education have become priorities in both formal
and non-formal education and the level of
literacy 1is evenly distributed; My local
community language is more often used than the
national/ international language, both in spoken

and writing), while the questionnaire about the
profile of scientific communication skills
consisted of 13 question items (Examples of
question/ statement content on indicators of
scientific communication skills include: I am
familiar searching for online learning resources
like e-books, online journals, virtual labs etc.; |
voluntarily state my ideas in various ways
including explanations in Indonesian and local
languages; and Some diagnostic questions to
identify students science misconception). Data
obtained from the questionnaire were analyzed
descriptively quantitatively according to the
descriptive statistical methods used in this
research, which were interpreted based on
certain criteria (Hamdi & Bahruddin, 2015; Loeb
et al.,, 2017) and or limitations based on the
theoretical review (Nardi, 2015; Norris et al.,
2015).

The logical scheme of the steps carried out
in the research methods adapted from Ghina et
al. (2017) and relevant to Arsi¢ et al. (2020) can
be seen in Figure 1.

Literature
Aspect from g [EVIEW L} Research Questions
literature review | - - and objectives

)

Variable y
Definition

Standardization of
Research Variable

]

Definition of
Questionnaire

||

Collection of
Empirical Data

|

Y

Sorting of
Survey Results

I

Analysis and
Validation

Figure 1. Logical scheme of the steps taken in
the research methodology




The profile of scientific communication
skills in this research are categorized into four
categories with scoring criteria according to
Table 1.

Table 1. Scoring criteria for scientific
communication skills profile categories

No Criteria Score
| Basic 13-25
2 Emerging 26-38
3 Intermediate 39-51
4 Advance 52-65
After sorting the data, sociocultural

aspects are specified on twfj levels according to
Vygotsky's Sociocultural THEbry of Cognitive
Development that are the Zone of Proximal
Development (ZPD) and More Knowledgeable
Other (MKO) (Shabani, 2016; Abtahi et al,,
2017). The results of scientific communication
skills data & represented by six indicators of
high-level learning skills, namely scientific
information retrieval, scientific reading, listening
and observing, scientific writing, information
representation, and knowledge presentation.

.RESUI,TS AND DISCUSSION
1

Based on the recapitulation analysis of
questionnaire data responses of this research indicate
that the sociocultural aspects (Routray et al., 2015;
Burgoon et al., 2016; Gay, 2018) of students vary
with the characteristics of the area of origin, regional
languages, different languages, regional cultures, and

different social attitudes. The sociocultur pects
data are specified in two levels, namely Z0ne of
Proximal Development (ZH@) and More

Knowledgeable Other (MKQO). The results of the
data analysis showed that the sociocultural aspects of
the prospective science teacher who were at the ZPD
level were 17%, while those at the MKO level were
83%. These results indicate that the sociocultural
aspects of prospective science teacher are far more at
the MK O level compared to the ZPD level.
According to Vygotsky's theory, a person who
1s at the ZPD level for a particular task can almost do
the task independently, but still needs the help of
others to carry out the task successfully. At this level
social influence, especially instructions from

someone is very important for cognitive
development. At the MKO level a person learns
through social interaction that includes collaborative
and cooperative dialogue with someone who is more
skilled in the tasks they are trying to learn. According
to Schilhab & Esbensen (2019), sociocultural aspects
also determine cognitive processes. In this case, the
results of the sociocultural aspects of prospective
teacher in general at the MKO level are supposed to
strongly support cognitive development including
scientific communication. However, at the MKQO
level of 10 items examined in the sociocultural
aspects, there were 2 items whose average score was
not as expected, that are on social attitudes,
especially gender equality and the use of various
languages used in daily communication and writing
the frequency is dominated by the use of local
languages or vernacular. The use of words or
language that means something to many people who
are not experts with local characteristics, has the
opportunity to have meaning that is very different
from a scientific point of view (Nurulwati et al. 2014)
and potentially to cause science misconception
called "vernacular misconceptions".

The sociocultural aspects at both the ZPD and
MEKO levels were analyzed in terms of the scientific
communication skills. The results of the analysis of
scientific communication skills of prospective science
teacher based on sociocultural aspects are shown in
Figure 2.

B
=R
24 & 67
é '§ 60 49 51
g_g 50
Eo = 40 33
£ E 30
g 20
U 10 0 o0 0 o
0
Basic Emerging Intermediate Advance
EZPD EMKO

Figure 2. Profile of Scientific Communication Skills
Based on Sociocultural Aspects

Based on the data in Figure 2, the scientific
communication profile of prospective science
teacher based on sociocultural aspects are in the
intermediate and advance criteria. The ZPD level is
identified 67% in the intermediate criteria and 33%
in the advanced criteria. While the MKO level the




criteria are intermediate and advance with almost
same percentage of 49% and 51%, respectively.
Based on the results of this analysis the two levels of
sociocultural aspects both ZPD and MKO although
on the same criteria are intermediate and advance,
but at the MKO level the percentage of advance
criteria is higher. These results are in line with
Vygotsky's concept of scaffolding. Scaffolding refers
to the temporary support given to students where by
others who are more expert so that it allows students
to carry out tasks until the time they can do this task
independently. Scaffolding requires a change in the
quality and quantity of support given to students
during teaching sessions. MKO adjusts the level of
guidance to fit the level of student performance. For
new tasks, MKO can use direct instruction. As
students become more accustomed to the task and
become more skilled at it, MKQO can then provide
less guidance. Consistent with Ahmad et al. (2019),
the need for transformation in education will
inevitably occur even if they themselves are not
ready. Sociocultural theory recognizes that
knowledge is a construction between individuals or
between members of groups of people. Sociocultural
theories can be adopted throughout the information
literacy research process and also in the curriculum
design process (Wang et al., 2011).

The findings show that the profile of scientific
communication skills of prospective science teacher
based on sociocultural aspects at the majority of the
ZPD level on the intermediate criteria, while the
MKO level is balanced on the intermediate and
advance criteria. However, based on analysis each
indicator of scientific communication skills used in
@is research, that are: (1) taking scientific
information; (2) scientific reading; (3) listening and
observing, (4) scientific writing; (5) information
representation; and (6) EJowledge presentation.
Profiles on the indicator of scientific writing and
knowledge presentation are still on emerging criteria,
in addon to those on intermediate criteria.

Scientific communication skills indicator of
scientific writing the average score is 48%, students
gave responses indicated science misconceptions,
especially in writing and reading Efjmbolic
languages. This finding is correlated with the results
of the analysis of students' sociocultural aspects
related to the use of various languages used in daily
and written communication. The frequency is
dominated by the use of local languages or
vernacular. The use of words or language that means

something to many people who are not experts with
regional characteristics, has the opportunity to have
meaning that is very different from a scientific point
of view (Nurulwati et al. 2014) and potentially to
cause science misconception called "vernacular
misconceptions”. Scientific communication skills
indicator of knowledge presentation, students give a
response that they do not or do not understand the
rules of preparing slides for research report
presentations, publication of scientific articles and
portfolios. Scientific presentation skills are closely
related to self-confidence and continuous experience
(Earp & Trafimow, 2015). Students feel unconfident
and need more practice to develop knowledge
presentations and understanding the rules of
preparing presentation slides for research reports,
publishing scientific articles and portfolios.

The findings of tifffresearch provide new
information about the importance of mapping
scientific  communication skills profiles of
prospective science teacher based on sociocultural
aspects. This knowledge is very useful in the
preparation of meaningful learning designs so that
students are able to develop scientific
communication skills optimally and are also able to
relate nmew information to relevant concepts
contained in their cognitive structures and also
minimize or reduce the occurrence of science
misconceptions, especially "vernacular
misconceptions”.

CONCLUSION

The profile of scientific communication skills
of prospective science teacher based on sociocultural
aspects is in the intermediate and advance criteria.
The ZPD level is identified 67% in the intermediate
criteria and 33% in the advanced criteria. While the
MKO level the criteria are intermediate and advance
with almost the same percentage of 49% and 51%,
respectively. Students are indicated to experience
"vernacular misconceptions" related to the
sociocultural aspects of the use of various languages
used in daily communication and writing. The
frequency is dominated by the use of local languages
or vernacular that is not relevant to scientific
languages. This reveals  that  scientific
communication skills of students in learning science
necessary to be optimized and further explored in
terms of sociocultural aspects with scientific
communication skills.
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ABSTRACT

One of the most important skills mastered by future science teacher candidates is scientific communication. The students'
environmental background is influenced by sociocultural conditions making diverse motives and needs, giving rise to a
dynamic direction of social change, so that communication in society must also have a scientific basis. This research aims to
analyse the scientific communication skills of prospective science teacher based on sociocultural aspects. Quantitative survey
research methods applied in this research using a questionnaire as a data collection tool. The population in this research were
students of natural science education programs at one of the state universities in the city of Semarang, Central Java,
Indonesia, while the sample amounted to 87 students. The results of this study indicate that the sociocultural aspects of
students vary with the characteristics of the area of origin, regional languages, different languages, regional cultures, and
different social attitudes. The sociocultural aspects data are specified in two levels, namely Zone of Proximal Development
(ZPD) and More Knowledgeable Other (MKO). At the ZPD level some 67% in the intermediate criteria and 33% in the
advanced criteria. Meanwhile, at the MKO level the criteria are intermediate and advance with percentages almost equal to
49% and 51%, respectively. It was concluded that the profile of scientific communication skills of prospective science teacher
based on sociocultural aspects was in the intermediate and advance criteria. Students are indicated to experience "vernacular
misconceptions" related to the sociocultural aspects of the use of various languages used in daily communication and writing.
The frequency is dominated by the use of regional languages that are not relevant to scientific languages. Further research
needs to be carried out on the identification of scientific misconceptions related to sociocultural factors.
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creativity, critical thinking, character and
connectivity.

INTRODUCTION

The 21st century with the dynamics of the
disruption era that presents sociocultural and
technological transformation in terms of the
industrial revolution 4.0 or society 5.0 encourages
each individual to possess future special skills
better known as 21st Century Skills. Fullan &
Langworthy (2013) also in Neghavati (2016),
identified key skills for the future in 6C which
included communication, collaboration,

Current and future requirement in the field
of education include the development of models
and media to support the achievement of
competencies expected in line with the
development of science and technology (Taufiq et
al., 2014). Communication skills become one of
the skills that must be possessed in the world of
work including the science teacher profession and
scientists. Someone who does not master the key
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the research conducted
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study, analysis of published articles formulated in the Gap
analysis
GAP ANALYSIS refers to articles published in various
internationally reputable journals to emphasize the novelty of
research.
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skills of the future will be in an unfavorable
position in global competence, and can have
difficulty facing challenges and obstacles that
arise along with the development of science and
technology (Edwards, 2013; Wijaya et al., 2017
(Cantor, 2019).

Prospective science teachers in the future
must have the competence to communicate well.
Communication skills consist of oral, written and
nonverbal communication skills (Griffith et al.,
2003; Dipalaya et al., 2016; San-Valero et al.,
2019). This communication skill can be defined
as a skill in conveying or sharing ideas about the
knowledge that has been obtained (Kivunja,
2015; Sapriadil et al., 2018). The nature of science
itself includes four elements, namely: 1) elements
of attitude, 2) process, 3) products and 4)
applications that are scientific, must be delivered
with scientific communication skills.

According to Levy et al. (2008) indicators
of scientific communication skills consist of: (1)
identifying the ability to obtain information; (2)
can state everyday events in language or symbols;
(3) contribute ideas in group work; and (4)
explains ideas and tasks in the making of
products/ reports; and (5) communicating
product results can be in the form of work or
reports. The scientific communication skills in
this research focused on six high-level learning
skills that are scientific information retrieval,
scientific reading, listening and observing,
scientific writing, information representation, and
knowledge presentation (Binkley et al., 2012;
Kent et al., 2014).

Improving everyone's communication
skills in the fields of science, technology,
engineering, and mathematics and the public is
very important for the future (Chen & Simpson,
2015; Najamr et al., 2018; Ntemngwa & Oliver
(2018); Price et al., 2019). On the other hand the
background of the student environment is
influenced by sociocultural conditions making
diverse motives and needs, giving rise to a
dynamic direction of social change, so that
communication in society must also have a
scientific basis. Sociocultural is a term related to
social and cultural factors, which means
traditions, habits, patterns, and beliefs that exist
in a population (Van Steensel, 2006; Routray et
al., 2015; Burgoon et al., 2016). Ponterotto (2010)
and Suriel & Atwater (2012), state that research

b

in  socio-multicultural ~ science  education
continues to be influenced by regional cultures,
ethnicities, regional origins, regional languages,
diverse languages, social attitudes, and different
lifestyles. According to LaPoint et al. (2010), to
promote youth development, it is important to
identify and understand sociocultural factors.
This is very relevant because of the increasing
diversity of social, cultural and technology among
youth. Scientific communication needs to regard
the sociocultural aspects that are around the
environment that want to communicate. The
profile of scientific communication skills of
prospective science teacher is not the same and no
mapping has been done before, specifically based
on sociocultural aspects. Mapping profiles of
students' initial skills in general and specifically
scientific communication skills should ideally be
identified as early as possible (Dewi et al., 2017;
Mercer-Mapstone, & Matthews, 2017; Rootman-
le Grange & Retief, 2018) so that later learning
processes can be designed meaningful learning so
that students are able to relate new information to
relevant concepts contained in their cognitive
structures (Goldin et al., 2011; Ifenthaler et al.,
2011; Karpicke & Grimaldi, 2012).

The purpose and focus of this research is to
analyze the profile of scientific communication
skills of prospective science teacher based on
sociocultural aspects. Indicator limits on
scientific communication skills measured include
scientific information retrieval, scientific reading,
listening and observing, scientific writing,
information representation, and knowledge
presentation. Whereas the sociocultural aspect
specified refers to Vygotsky's Sociocultural
Theory. This research was conducted only to
describe and analyze the profile of scientific
communication skills of prospective science
teacher students based on sociocultural aspects
without making comparisons or connecting with
other variables.

METHODS

This research applies a quantitative survey
research method, which is a study that uses a
standardized questionnaire to collect data about
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people/ respondents and their preferences,
thoughts, and behavior systematically
(Bhattacherjee, 2012). The population in this
study was students of the Natural Sciences Study
Program odd semester 2019 at one of the state
universities in the city of Semarang, Central Java,
Indonesia. The sample in this study amounted to
87 students.

Quantitative survey research methods
applied in this research using a questionnaire
instrument with Goggle form online media as a
data collection method. The questionnaire was
divided into two parts: (1) to gather information
from respondents about the level of sociocultural
aspects; (2) to gather information from
respondents about the profile of scientific
communication skills. The questionnaire about
the level of sociocultural aspects consisted of 10
question items, while the questionnaire about the

profile of scientific communication skills
consisted of 13 question items. Data obtained
from the questionnaire were analyzed

descriptively quantitatively according to the
statistical methods used in this research, which
were interpreted based on certain criteria (Hamdi
& Bahruddin, 2015; Loeb et al., 2017) and or
limitations based on the theoretical review
(Nardi, 2015; Norris et al., 2015).

The profile of scientific communication
skills in this study are categorized into four
categories with scoring criteria according to Table
1.

Table 1. Scoring criteria for scientific
communication skills profile categories
No Criteria Score
1 Basic 13-25
2 Emerging 26-38
3 Intermediate 39-51
4 Advance 52-65

The logical scheme of the steps carried out
in the research methodology can be seen in Figure
1.

Literature

Aspect from review (| Research Questions
literature review |~ - and objectives
Variable y Standardization of
Definition Research Variable

Definition of
Questionnaire

’
Collection of
Empirical Data

V

’
Sorting of
Survey Results

4

Analysis and
Validation

Figure 1. Logical scheme of the steps taken in the
research methodology

After sorting the data, sociocultural aspects
are specified on two levels according to
Vygotsky's Sociocultural Theory of Cognitive
Development that are the Zone of Proximal
Development (ZPD) and More Knowledgeable
Other (MKO) (Shabani, 2016; Abtahi et al.,
2017). The results of scientific communication
skills data are represented by six indicators of
high-level learning skills, namely scientific
information retrieval, scientific reading, listening
and observing, scientific writing, information
representation, and knowledge presentation.

RESULTS AND DISCUSSION

The results of this research indicate that the
sociocultural aspects of students vary with the
characteristics of the area of origin, regional
languages, different languages, regional cultures, and
different social attitudes. The sociocultural aspects
data are specified in two levels, namely Zone of
Proximal Development (ZPD) and More




Knowledgeable Other (MKO). The results of the data
analysis showed that the sociocultural aspects of the
prospective science teacher who were at the ZPD
level were 17%, while those at the MKO level were
83%. These results indicate that the sociocultural
aspects of prospective science teacher are far more at
the MKO level compared to the ZPD level.

According to Vygotsky's theory, a person who
is at the ZPD level for a particular task can almost do
the task independently, but still needs the help of
others to carry out the task successfully. At this level
social influence, especially instructions from someone
is very important for cognitive development. At the
MKO level a person learns through social interaction
that includes collaborative and cooperative dialogue
with someone who is more skilled in the tasks they
are trying to learn. According to Schilhab & Esbensen
(2019), sociocultural aspects also determine cognitive
processes. In this case, the results of the sociocultural
aspects of prospective teacher in general at the MKO
level are supposed to strongly support cognitive
development including scientific communication.
However, at the MKO level of 10 items examined in
the sociocultural aspects, there were 2 items whose
average score was not as expected, that are on social
attitudes, especially gender equality and the use of
various languages used in daily communication and
writing the frequency is dominated by the use of local
languages or vernacular. The use of words or
language that means something to many people who
are not experts with local characteristics, has the
opportunity to have meaning that is very different
from a scientific point of view (Nurulwati et al. 2014)
and potentially to cause science misconception called
"vernacular misconceptions".

The sociocultural aspects at both the ZPD and
MKO levels were analyzed in terms of the scientific
communication skills. The results of the analysis of
scientific communication skills of prospective science
teacher based on sociocultural aspects are shown in
Figure 2.

10 0 O 0 O

Basic Emerging Intermediate

Profil Keterampilan Komunikasi llmiah (%)

W ZPD m MKO

Figure 2. Profile of Scientific Communication Skills
Based on Sociocultural Aspects

Based on the data in Figure 2, the scientific
communication profile of prospective science teacher
based on sociocultural aspects are in the intermediate
and advance criteria. The ZPD level is identified 67%
in the intermediate criteria and 33% in the advanced
criteria. While the MKO level the criteria are
intermediate and advance with almost the same
percentage of 49% and 51%, respectively. Based on
the results of this analysis the two levels of
sociocultural aspects both ZPD and MKO although
on the same criteria are intermediate and advance,
but at the MKO level the percentage of advance
criteria is higher. These results are in line with
Vygotsky's concept of scaffolding. Scaffolding refers
to the temporary support given to students where by
others who are more expert so that it allows students
to carry out tasks until the time they can do this task
independently. Scaffolding requires a change in the
quality and quantity of support given to students
during teaching sessions. MKO adjusts the level of
guidance to fit the level of student performance. For
new tasks, MKO can use direct instruction. As
students become more accustomed to the task and
become more skilled at it, MKO can then provide less
guidance. Consistent with Ahmad et al. [(2018), the
need for transformation in education will inevitably
occur even if they themselves are not ready.
Sociocultural theory recognizes that knowledge is a
construction between individuals or between
members of groups of people. Sociocultural theories
can be adopted throughout the information literacy
research process and also in the curriculum design
process (Wang et al., 2011).
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The findings show that the profile of scientific
communication skills of prospective science teacher
based on sociocultural aspects at the majority of the
ZPD level on the intermediate criteria, while the
MKO level is balanced on the intermediate and
advance criteria. However, based on analysis each
indicator of scientific communication skills used in
this research, that are: (1) taking scientific
information; (2) scientific reading; (3) listening and
observing, (4) scientific writing; (5) information
representation; and (6) knowledge presentation.
Profiles on the indicator of scientific writing and
knowledge presentation are still on emerging criteria,
in addition to those on intermediate criteria.

Scientific communication skills indicator of
scientific writing the average score is 48%, students
gave responses indicated science misconceptions,
especially in writing and reading symbolic languages.
This finding is correlated with the results of the
analysis of students' sociocultural aspects related to
the use of various languages used in daily and written
communication. The frequency is dominated by the
use of local languages or vernacular. The use of words
or language that means something to many people
who are not experts with regional characteristics, has
the opportunity to have meaning that is very different
from a scientific point of view (Nurulwati et al. 2014)
and potentially to cause science misconception called
"vernacular misconceptions". Scientific
communication skills indicator of knowledge
presentation, students give a response that they do not
or do not understand the rules of preparing slides for
research report presentations, publication of scientific
articles and portfolios. Scientific presentation skills are
closely related to self-confidence and continuous
experience (Earp & Trafimow, 2015). Students feel
unconfident and need more practice to develop
knowledge presentations and understanding the rules
of preparing presentation slides for research reports,
publishing scientific articles and portfolios.

The findings of this research provide new
information about the importance of mapping
scientific communication skills profiles of prospective
science teacher based on sociocultural aspects. This
knowledge is very useful in the preparation of
meaningful learning designs so that students are able
to develop scientific communication skills optimally
and are also able to relate new information to relevant
concepts contained in their cognitive structures and
also minimize or reduce the occurrence of science
misconceptions, especially "vernacular

misconceptions"
CONCLUSION

The profile of scientific communication skills
of prospective science teacher based on sociocultural
aspects is in the intermediate and advance criteria.
The ZPD level is identified 67% in the intermediate
criteria and 33% in the advanced criteria. While the
MKO level the criteria are intermediate and advance
with almost the same percentage of 49% and 51%,
respectively. Students are indicated to experience
"vernacular misconceptions" related to the
sociocultural aspects of the use of various languages
used in daily communication and writing. The
frequency is dominated by the use of local languages
or vernacular that is not relevant to scientific
languages. This reveals that scientific communication
skills of students in learning science necessary to be
optimized and further explored in terms of
sociocultural aspects with scientific communication
skills.
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ABSTRACT

One of the essential skills for future science teacher candidates is scientific communication, while the background
of sociocultural aspects influences communication which must have a scientific basis. This research aims to ana-
lyse the scientific communication skills of prospective science teacher based on sociocultural aspects. Quantitative
survey research methods applied in this research, using a questionnaire as a data collection tool. The population
in this research were students of natural science education programs at one of the state universities in Semarang,
Central Java, Indonesia, while the samples are 87 students. The results of this research indicate that the sociocultural
aspects of students vary with the characteristics of the area of origin, regional languages,
different languages, regional cultures, and different social attitudes. The sociocultural aspects are
specified in two levels, which are Zone of Proximal Development (ZPD) and More Knowledgeable
Other (MKO). At the ZPD level, 67% of the students are in the intermediate criteria and 33% in the
advanced criteria. While at the MKO level, the criteria are intermediate and advanced, with percentages
almost equal to 49% and 51%, respectively. It was concluded that the profile of scientific
communication skills of prospective science teacher based on sociocultural aspects was in the intermediate
and advanced criteria. Students are indicated to experience “vernacular misconceptions” related to the
sociocultural aspects of the use of various languages used in daily communication and writing. The
frequency is dominated by the use of regional languages that are not relevant to scientific languages. Further
research needs to be carried out on the identification of scientific misconceptions related to sociocultural aspects.
© 2020 Science Education Study Program FMIPA UNNES Semarang

Keywords: scientific communication skills; sociocultural aspects; prospective science teachers

INTRODUCTION

The 21% century with the dynamics of the
disruption era that presents sociocultural and
technological transformation in terms of the in-
dustrial revolution 4.0 or society 5.0 encourages
each individual to possess future special skills bet-
ter known as 21st Century Skills. Fullan & Lang-
worthy (2013) in Neghavati (2016) identified cri-
tical skills for the future in 6C, which included
communication, collaboration, creativity, critical
thinking, character and connectivity.

*Correspondence Address
E-mail: muhamadtaufig@mail.unnes.ac.id

The current and future requirement in the
field of education include the development of
models and media to support the achievement
of competencies expected in line with the deve-
lopment of science and technology (Taufiq et
al., 2014). Communication skills become one of
the skills that must be possessed in the world of
work, including the science teacher and scientists.
Someone who does not master the critical skills
of the future will be in an unfavourable position
in global competence and have difficulty facing
challenges and obstacles that arise along with
the development of science and technology (Ed-
wards, 2013; Wijaya et al., 2016; Cantor, 2018).
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Prospective science teachers in the future
must have the competence to communicate well.
Communication skills consist of verbal, written
and nonverbal communication skills (Dipalaya
et al., 2016; San-Valero et al., 2019). This com-
munication skill can be defined as a skill in con-
veying or sharing ideas about the knowledge that
has been obtained (Kivunja, 2015; Sapriadil et
al., 2018). The nature of science itself includes
four elements, namely: 1) elements of attitude, 2)
process, 3) products and 4) applications that are
scientific, must be delivered with scientific com-
munication skills.

Scientific communication skills consist of:
(1) understanding of others’ key ideas, (2) valuing
others’ perspectives, (3) developing active asser-
tions, and (4) developing shared understanding
(Chung et al., 2014). Moreover, the scientific
communication skills in this research focused
on six high-level learning skills that are scientific
information retrieval, scientific reading, listening
and observing, scientific writing, information rep-
resentation, and knowledge presentation (Binkley
et al., 2012; Kent et al., 2014).

Improving everyone’s communication
skills in the fields of science, technology, engin-
eering, and mathematics and the public is very
important for the future (Chen & Simpson, 2015;
Najmr et al., 2018; Ntemngwa & Oliver,2018;
Price et al., 2019). On the other hand, the backg-
round of the student environment is influenced by
sociocultural conditions making diverse motives
and needs, giving rise to a dynamic direction of
social change, so that communication in society
must also have a scientific basis. Sociocultural is a
term related to social and cultural factors, which
means traditions, habits, patterns, and beliefs that
exist in a population (Routray et al., 2015; Bur-
goon et al., 2016). Ponterotto (2010) and Suriel
& Atwater (2012), stated that research in socio-
multicultural science education continues to be
influenced by regional cultures, ethnicities, regio-
nal origins, regional languages, diverse languages,
social attitudes, and different lifestyles. According
to Clauss-Ehlers (2010), to promote youth deve-
lopment, it is crucial to identify and understand
sociocultural factors. It is very relevant because
of the increasing diversity of social, cultural and
technology among youth. Scientific communi-
cation needs to regard the sociocultural aspects
that are around the environment that want to
communicate. The profile of scientific commu-
nication skills of prospective science teacher is
not the same, and no mapping has been done be-
fore, based on sociocultural aspects specifically.
Mapping profiles of students’ fundamental skills
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in general and specifically scientific communica-
tion skills should ideally be identified as early as
possible (Dewi et al., 2017; Mercer-Mapstone, &
Matthews, 2017; Rootman-le Grange & Retief,
2018). That is very important for later learning
processes can be designed meaningful learning so
that students can relate new information to rele-
vant concepts contained in their cognitive struc-
tures (Goldin et al., 2011; Ifenthaler et al., 2011;
Karpicke & Grimaldi, 2012).

The purpose of this research is to analy-
se the profile of scientific communication skills
of prospective science teacher based on socio-
cultural aspects. Indicator limits on scientific
communication skills measured include scienti-
fic information retrieval, scientific reading, liste-
ning and observing, scientific writing, informa-
tion representation, and knowledge presentation
whereas the sociocultural aspect specified refers
to Vygotsky’s Sociocultural Theory. This rese-
arch was conducted to analyse and answer the
research question: How is the description of
the profile of scientific communication skills of
prospective science teacher students based on
sociocultural aspects? This research was limited
without making comparisons or connecting with
other variables.

METHODS

This research applies a quantitative survey
research method, a study that uses a standardised
questionnaire to collect data about people/res-
pondents and their preferences, thoughts, and
behaviour systematically (Bhattacherjee, 2012).
The population in this study was students of the
Natural Sciences Study Program odd semester
2019 at one of the state universities in Semarang,
Central Java, Indonesia. Non-probability samp-
ling techniques carried out based on the number
or ration that has been determined or called pur-
posive sampling (Maclnnis et al., 2018; Rivera,
2019). Consideration of sampling in this research
is a subject that is easily found so that it facilitates
data collection. Besides, the characteristics of the
sociocultural background of a prospective scien-
ce teacher in this research are spread from various
regions in Indonesia. The samples in this research
are 87 students of prospective science teachers.

Quantitative survey research methods
applied in this research using a questionnaire
instrument with Goggle form online media as a
data collection method. The questionnaire was
divided into two parts: (1) to gather information
from respondents about the level of sociocultural
aspects; (2) to gather information from respon-
dents about the profile of scientific communicati-
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on skills. A seven-step process for questionnaires
design in this research adapted from Artino et al.
(2014) that are (1) conduct a literature review; (2)
conduct focus groups; (3) synthesise the literature
review and focus groups; (4) develop items; (5)
conduct expert validation; (6) conduct the cogni-
tive review; and (7) conduct pilot testing before
delivering to students. The questionnaire about
the level of sociocultural aspects consisted of 10
question items. The questionnaire about the pro-
file of scientific communication skills consisted
of 13 question items. Data obtained from the
questionnaire were analysed descriptively quan-
titatively according to the descriptive statistical
methods used in this research, which were inter-
preted based on specific criteria (Hamdi & Bahr-
uddin, 2015; Loeb et al., 2017) and or limitations
based on the theoretical review (Nardi, 2015;
Norris et al., 2015).
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The profile of scientific communication
skills in this study is categorised into four cate-
gories with scoring criteria according to Table 1.

Table 1. Scoring Criteria for Scientific Commu-
nication Skills Profile Categories

No Criteria Score
1 Basic 13-25
2 Emerging 26-38
3 Intermediate 39-51
4 Advanced 52-65

The logical scheme of the steps carried out
in the research methods adapted from Ghina et
al. (2017) and relevant to Arsi¢ et al. (2020) can
be seen in Figure 1.

Literaturs
Aspect from - feview ) Besearch (uestions
literature review [~ Ll and objectives
--_-.--' -.____-.
v Standardization of
Besearch Variable
Definiticn of

Fuetonnae

W

Collection of
Empirical Data

A 4

Sorting of
Survey Bemlts

Y

Analysis and

alidation

Figure 1. Logical Scheme of the Steps Taken in the Research Methodology

After sorting the data, sociocultural as-
pects are specified on two levels according to
Vygotsky’s Sociocultural Theory of Cognitive
Development that is the Zone of Proximal Deve-
lopment (ZPD) and More Knowledgeable Other
(MKO) (Shabani, 2016; Abtahi et al., 2017). The

results of scientific communication skills data
are represented by six indicators of high-level
learning skills, namely scientific information ret-
rieval, scientific reading, listening and observing,
scientific writing, information representation,
and knowledge presentation.
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RESULTS AND DISCUSSION

Based on the recapitulation analysis of questi-
onnaire data responses of this research indicate that
the sociocultural aspects (Routray et al., 2015; Bur-
goon et al., 2016; Gay, 2018) of students vary with
the characteristics of the area of origin, regional lan-
guages, different languages, regional cultures, and dif-
ferent social attitudes. The sociocultural aspects data
are specified in two levels, namely Zone of Proximal
Development (ZPD) and More Knowledgeable Ot-
her (MKO). The results of the data analysis showed
that the sociocultural aspects of the prospective scien-
ce teacher who were at the ZPD level were 17%, whi-
le those at the MKO level were 83%. These results
indicate that the sociocultural aspects of prospective
science teacher are far more at the MKO level com-
pared to the ZPD level.

According to Vygotsky’s theory, a person who
is at the ZPD level for a particular task can almost
do the task independently, but still needs the help of
others to carry out the task successfully. At this level
of social influence, especially instructions from so-
meone, is very important for cognitive development.
At the MKO level, a person learns through social
interaction that includes collaborative and coopera-
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tive dialogue with someone more skilled in the tasks
they are trying to learn. According to Schilhab & Es-
bensen (2019), sociocultural aspects also determine
cognitive processes. In this case, the results of the so-
ciocultural aspects of a prospective teacher in general
at the MKO level are supposed to support cognitive
development including scientific communication ac-
tively. However, at the MKO level of 10 items exa-
mined in the sociocultural aspects, there were two
items whose average score was not as expected, that
are on social attitudes, especially gender equality and
the use of various languages used in daily commu-
nication and writing the frequency is dominated by
the use of local languages or vernacular. The use of
words or language that means something to many
people who are not experts with local characteristics
has the opportunity to have meaning that is very dif-
ferent from a scientific point of view (Nurulwati et al.
2014) and potentially to cause science misconception
called “vernacular misconceptions”.

The sociocultural aspects at both the ZPD
and MKO levels were analysed in terms of the
scientific communication skills. The results of
the analysis of scientific communication skills of
prospective science teacher based on sociocultu-
ral aspects are shown in Figure 2.
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Figure 2. Profile of Scientific Communication Skills Based on Sociocultural Aspects

Based on the data in Figure 2, the scien-
tific communication profile of prospective scien-
ce teacher based on sociocultural aspects are in
the intermediate and advance criteria. The ZPD
level is identified 67% in the intermediate crite-
ria and 33% in the advanced criteria. While the
MKO level, the criteria are intermediate and ad-
vance with almost the same percentage of 49%
and 51%, respectively. Based on the results of this
analysis the two levels of sociocultural aspects
both ZPD and MKO although on the same crite-
ria are intermediate and advance, but at the MKO
level, the percentage of advance criteria is higher.
These results are in line with Vygotsky’s concept
of scaffolding. Scaffolding refers to the tempora-

ry support given to students whereby others who
are more expert so that it allows students to carry
out tasks until the time they can do this task in-
dependently. Scaffolding requires a change in the
quality and quantity of support given to students
during teaching sessions. MKO adjusts the level
of guidance to fit the level of student performan-
ce. For new tasks, MKO can use direct instruc-
tion. As students become more accustomed to
the task and become more skilled at it, MKO can
then provide less guidance. Consistent with Ah-
mad et al. (2019), the need for transformation in
education will inevitably occur even if they are
not ready. The sociocultural theory recognises
that knowledge is a construction between indivi-
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duals or between members of groups of people.
Sociocultural theories can be adopted throughout
the information literacy research process and also
in the curriculum design process (Wang et al.,
2011).

The findings show that the profile of scien-
tific communication skills of prospective scien-
ce teacher based on sociocultural aspects at the
majority of the ZPD level on the intermediate
criteria. In contrast, the MKO level is balanced
on the intermediate and advance criteria. Howe-
ver, based on analysis each indicator of scientific
communication skills used in this research, that
is: (1) taking scientific information; (2) scientific
reading; (3) listening and observing (4) scientific
writing; (5) information representation; and (6)
knowledge presentation. Profiles on the indicator
of scientific writing and knowledge presentation
are still on emerging criteria, in addition to those
on intermediate criteria.

Scientific communication skills indicator
of scientific writing the average score is 48%, stu-
dents gave responses indicated science miscon-
ceptions, especially in writing and reading sym-
bolic languages. This finding is correlated with
the results of the analysis of students’ sociocultu-
ral aspects related to the use of various languages
used in daily and written communication. The
frequency is dominated by the use of local langu-
ages or vernacular. The use of words or language
that means something to many people who are
not experts with regional characteristics has the
opportunity to have meaning that is very different
from a scientific point of view (Nurulwati et al.
2014) and potentially to cause science misconcep-
tion called “vernacular misconceptions”. Scienti-
fic communication skills indicator of knowledge
presentation, students give a response that they
do not or do not understand the rules of prepa-
ring slides for research report presentations, the
publication of scientific articles and portfolios.
Scientific presentation skills are closely related to
self-confidence and continuous experience (Earp
& Trafimow, 2015). Students feel unconfident
and need more practice to develop knowledge
presentations and understanding the rules of pre-
paring presentation slides for research reports,
publishing scientific articles and portfolios.

The findings of this research provide new
information about the importance of mapping
scientific communication skills profiles of pros-
pective science teacher based on sociocultural
aspects. This knowledge is beneficial in the pre-
paration of meaningful learning designs so that
students can develop scientific communication

skills optimally and are also able to relate new in-
formation to relevant concepts contained in their
cognitive structures and also minimise or reduce
the occurrence of science misconceptions, especi-
ally “vernacular misconceptions”.

CONCLUSION

The profile of scientific communication skills
of prospective science teacher based on sociocultural
aspects is in the intermediate and advanced criteria.
The ZPD level is identified 67% in the intermediate
criteria and 33% in the advanced criteria. While the
MKO level, the criteria are intermediate and advance
with almost the same percentage of 49% and 51%,
respectively. Students are indicated to experience
“vernacular misconceptions” related to the sociocul-
tural aspects of the use of various languages used in
daily communication and writing. The frequency is
dominated by the use of local languages, or verna-
cular that is not relevant to scientific languages; this
reveals that scientific communication skills of stu-
dents in learning science necessary to be optimised
and further explored in terms of sociocultural aspects
with scientific communication skills.
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