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ABSTRACT

This study examines Indonesian chemistry teachers' perceptions of socio-scientific issues (SSIs) related to
COVID-19. The explored aspects include the need to introduce SSI such as COVID-19 into chemistry learning,
teachers' personal efficacy beliefs regarding SSI, and the main obstacle in SSI teaching. This research was a
triangulated mixed-methods design, and the data were analyzed descriptively. The 58 in-service chemistry teachers
(15 males; 43 females) from 11 regions in East Java, Indonesia were chosen using a convenience sampling
technique. Data were collected using a developed five-point Likert-type questionnaire. Next, a semi-structured
interview was carried out with six random participants as samples. The instruments had high reliability (Cronbach's
Alpha =0.73). This research reveals that participants perceived a need to introduce SSI to increase student interest.
Most of them (63.8%) agree that students need to learn and improve their decision-making skills through SSI.
However, some of them (41.4%) perceived the lack of instructional time. From the interviews, it was revealed that
the unavailability of relevant material was the main obstacle in SSI teaching. Nevertheless, the teachers still wanted
to develop learning materials on SSI. This study implies that further design-based research is needed by integrating
individual activities into coherent instructional modules.
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1. INTRODUCTION is in the COVID-19 pandemic, which is currently

affecting almost all citizens of the world today.

The emergence of the COVID-19 outbreak has . .
Socio-scientific issues (SSls) provide a robust

caused many changes in various aspects of the world
[1-6], including aspects of student life, which makes it
essential to learn about COVID-19 [6]. The change
also occurs in Indonesia as one of the countries
affected by COVID-19, which affects educational
activities at all levels [7]. COVID-19 represents a
complex type of social challenge and is suitable for use
as issue-based learning content [8, 9]. Issue-based
learning is a form of Problem-Based Learning (PBL)
which defines interesting social problems as a trigger
in learning [8-10]. Socio-scientific issues present a
social dilemma with a moral-ethical dimension and
often arise in response to dramatic changes in some
crucial aspects of human life [11]. This characteristic

framework so that it can involve students and teachers
in scientific discourse that is meaningful and relevant
for the development of scientific literacy [12]. The
reason is that SSI takes advantage of the controversial
nature and complexity of a case or phenomenon to
highlight the content knowledge of science, Nature of
Science (NOS), informal argumentation and
reasoning, moral and ethical development, also
character and values to be good citizens [12-16].

Research on SSI has expanded extensively over the
past 15 years [17], but most SSl-related studies have
only focused on various dimensions of student
learning in terms of content knowledge, reasoning
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skills, and the Nature of Science (NOS) [18, 17].
Meanwhile, few empirical studies have focused on
teachers, their perspectives on the use of SSI, and
related practices on how to design or implement SSI-
based teaching in the classroom [19, 20]. This
statement is supported by a lot of research evidence
which also shows that the SSI approach poses
significant challenges for teachers [18-20].

In Indonesia, SSI-based teaching is still considered
a new learning approach, so there is a need to know
how teachers perceive this teaching innovation [21]. A
survey on teacher perceptions of SSI-based teaching in
Indonesia was conducted by Nida et al. towards
science teachers, who explored their perceptions of
SSl-based teaching in junior high schools [21].
Meanwhile, another research focuses more on the
implementation of SSI in the classroom. This research
is new because there has been no more specific survey
that focuses on the perceptions of high school
chemistry teachers on socio-scientific issues (SSIs)
related to COVID-19. This research is essential to find
out how teachers view the issue of COVID-19 in
chemistry learning content so that further learning
modules can be made which will offer SSI-based
learning references that help students understand
COVID-19.

Several studies have been conducted regarding
teacher perceptions of SSI-based learning [21, 11, 15,
20]. Lee et al. investigated Korean high school science
teachers' perceptions of how they introduced SSI to the
science curriculum. The teachers have a favorable
view of SSI even though only a few teachers have
implemented SSl-based teaching in their classrooms.
Besides, the teachers mentioned that the lack of time
and the unavailability of supporting materials were the
main difficulties that prevented them from teaching
using the SSl-based approach [11].

The challenges in implementing SSI-based
teaching were also raised by Bosser et al. in his
research. From the findings, there is a conflict or gap
between the implementation of SSI that focus on
students and the achievement of learning objectives
[22]. Research with the same results also occurred in
Indonesia by Nida et al. that revealed that although
many teachers consider SSl-based learning as a
promising strategy, several obstacles need to be
addressed immediately [21].

Research on SSI related to the COVID-19 was
carried out by Sadler et al., in their Professional
Development (PD) program for teachers on the
preparation of learning materials related to the
COVID-19. The results of his research revealed that
some teachers expressed hesitation in handling
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COVID-19 content because they were worried about
the trauma that students would experience. However,
according to the pediatric neurologist who was invited
to the PD program, it was stated that engaging in
systematic investigations and learning about facts
related to trauma-inducing conditions could support
students' mental health. Getting involved in this
activity helps students to focus on steps they can take
to protect themselves from COVID-19 [8].

Research on similar crisis phenomena, the Ebola
outbreak in 2014 [9] and SARS in China in 2002 [23],
shows that the crisis place science teachers in a
dilemma. The teacher must decide whether to use the
epidemic issue in learning or not. Besides, the lack of
resources specifically designed for teachers and
limited time for planning learning instruction on topics
outside the curriculum are unusual demands for
teachers [9]. However, the results of the study also
reveal that the epidemic phenomenon can act as a
practical context for teaching the understanding of
Nature of Science (NOS) [23].

To better understand the extent to which chemistry
teachers view and apply SSI, this research was
conducted by looking deeper into their perceptions
covering several aspects: (1) teachers' perceptions of
the need to introduce SSI such as COVID-19 issue into
chemistry learning; (2) teachers' confidence in
teaching SSI, such as COVID-19 issue; and (3)
teachers' perceptions of factors that hinder the use of
SSl in the classroom.

2. RESEARCH METHODS

2.1. Participants

This study was designed using a mixed-method
triangulation. The research questionnaire was
distributed virtually via Google Form to chemistry
teachers in East Java. A total of 58 chemistry teachers
from high schools volunteered to fill out the
questionnaire. After that, semi-structured interviews
were conducted with selected teachers from the
samples. After the initial screening of the
questionnaire, six teachers were selected based on
variations in their data and answers. Interviews were
conducted two weeks after filling out the questionnaire
to deepen the findings.

The 58 participating teachers work in different
schools and have different educational backgrounds. A
total of 36 teachers teach in public high schools, the
others work in the private school, and two teachers do
not specify any affiliation. Details of educational
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background, type of affiliate, and teaching experience
are given in Table 1.

2.2. Questionnaire

The questionnaire consists of 15 five-point Likert-
type items. It aims to find out chemistry teachers'
Table 1. Background of participants (N = 58)
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perceptions of socio-scientific issues related to
COVID-19 in learning. The questionnaire provides
descriptions and examples of SSI passages related to
the issue of COVID-19 to provide a comprehensive
definition of what SSI is.

Aspect ‘ Profile Total
Gender Male 15
Female 43
Educational Background Bachelor's Degree in:
Chemistry Education 36
Chemistry 6
Others (Physics Education) 1
Master's Degree in:
Chemistry Education 10
Chemistry 4
Others (Management) 1
Type of school Public high school 36
Private high school 20
No affiliation 2
Teaching experience 0 -5 years 19
6 —10 years
1 —15 years 8
16 — 20 years 9
More than 20 years 13

SSI is defined as a social issue that is conceptually
connected to science, which has characteristics,
among others, creates controversy/dilemma/pros and
cons in society, can be debated, relates to
science/technology, and requires both scientific,
ethical, moral and social considerations. From the
descriptions and examples of SSI passages, it is
assumed that the participants get the same opinion
about SSI.

All Likert-type items were adapted from an
instrument developed by Lee [11] concerning science
teachers' perceptions of the introduction of socio-
scientific issues into the science curriculum. The
researcher then made several changes to suit the
conditions in Indonesia. Likert-type items in this study
targeted three domains and had moderate to high
reliability (as shown by Cronbach's alpha). The three
domains are: (a) teachers' perceptions of the need to
introduce SSI with examples of COVID-19 issues into

chemistry learning (5 items, a = 0.55); (b) teachers'
confidence in teaching SSI, such as COVID-19 issues
(5 items, a = 0.58); and (c) teachers' perceptions of
factors that hinder the use of SSI in the classroom (5
items, o = 0.72).

2.3. Semi-structured Interviews

After giving the questionnaire, researchers
conducted semi-structured interviews with a randomly
selected sample of 6 participants (10.3%). From
overall interviewed participants, three participants
were females (50%); two participants had less than
five years of teaching experience, two participants had
teaching experience between 6 and 15 years, and two
other participants had teaching experience of more
than 20 years. The interview aims to explore chemistry
teachers' perceptions of socio-scientific issues related
to COVID-19 in more in-depth learning and to provide
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further insight into teacher perceptions. The researcher
developed all questions in the semi-structured
interview according to the Likert type item in the
guestionnaire. The interview was guided by a series of
questions, including: (1) the teachers' views on
science, especially chemistry; (2) teachers'
experiences in chemistry teaching and learning; (3)
participants' perceptions regarding experiences with
SSI and the issue of COVID-19 in chemistry learning.
Furthermore, follow-up questions, probing questions,
and general clarification were used during the
interview process. The interviews lasted between 15
and 30 minutes. All interviews were recorded and
transcribed verbatim for analysis.

2.4. Data Analysis

Questionnaire data were analyzed using
descriptive statistics. Meanwhile, responses to semi-
structured interview questions were recorded, read,
coded, and analyzed for themes and categories related
to teachers' perceptions of SSI and the COVID-19
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issue. Initial themes and categories were examined
from the data and modified accordingly.
Categorization and confirmation were carried out
several times to narrow and organize the data
satisfactorily [24]. The questionnaire data analysis was
then illustrated and enriched with responses from the
interviews.

3. RESULT

3.1. Teachers’ Perceptions of the Need to
Introduce SSI with Examples of
COVID-19 Issue into Chemistry
Learning

Several questionnaire items were used to find out
the perception of chemistry teachers about the need to
introduce SSI with examples of COVID-19 issue in
learning, as in Table 2. A total of 60.3 % of teachers
stated that introducing socio-scientific issues, such as

Table 2. Chemistry teachers' perceptions of the need to introduce SSI with examples of COVID-19 issue into

chemistry learning?

No [tem

1 | If I can get material on socio-scientific issues,
such as issues COVID-19, so | would like to
develop materials on socio-scientific issues for

learning chemistry in the classroom

Percentage (%)

SA A N D S

58.6 36.2 5.2 0 0

4 | I am willing to participate in training programs on
the application of socio-scientific issues, such as

COVID-19 issues, in chemistry learning

46.6 46.6 6.8 0 0

6 | |think it is more appropriate to use socio-
scientific issues, such as COVID-19 issues, in
learning ethics, sociology, or technology than in

science learning (Neg)®

8.6 10.3 12.1 62.1 6.9

8 | In my opinion, introducing socio-scientific issues,
such as COVID-19 issues into chemistry learning

is necessary to increase student interest

39.7 60.3 0 0 0

15 | Students need to learn and improve their ability

to make decisions on issues socio-scientific in

chemistry learning, such as issues COVID-19

345 63.8 1.7 0 0

2 SA = Strongly Agree; A = Agree; N = Neutral; D = Disagree; SD = Strongly Disagree

® The item that is followed by Neg is a negative statement
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COVID-19 issues, into chemistry learning needs to be
done to increase students' interest. The results of the
interview also revealed that the participants admitted
that introducing socio-scientific issues in learning had
several advantages, including sharpening students'
critical thinking and problem-solving skills, increasing
students' interest and motivation to learn, and students
becoming more sensitive to the environment and
having broader insights. As expressed by R2, "The
advantage is that children are more interested in
learning, their interest is high because they know the
material is related to everyday life, they also can
explain the phenomenon.”

The majority of participants stated that they
strongly agreed to develop material on socio-scientific
issues in chemistry learning in the classroom, if they
could get material on socio-scientific issues, such as
COVID-19 (58.6%). Almost all participants (93.2%)
were willing to participate in training programs on the
implementation of socio-scientific issues, such as
COVID-19 issues, in  chemistry learning.
Unexpectedly, more than half of the participants have
a favorable view of socio-scientific issues, 62.1% of
participants stated that they disagreed and thought
socio-scientific issues such as COVID-19 issues
would be more appropriate to use in learning ethics,
sociology, or technology than in science learning.
These teachers believe that students need to learn and
improve their ability to make decisions about socio-
scientific issues in chemistry learning (63.8%).

The findings of the data are linear with the results
of the interviews. All participants admitted that they
had introduced socio-scientific issues in chemistry
learning, but the intensity and scope of their use were
not too frequent and widespread in every learning
topic. They mentioned several issues related to real-
life aspects of chemistry. R2 argued:

It was introduced several times during the lesson,
usually on issues that have a broad impact, as |
mentioned earlier, global warming. The rest, for
issues that are not too prominent, | usually only
mention them at the beginning of the lesson about
their relationship to the material and its relation to
everyday life (R2).

Not far from R2's opinion, R6 revealed another
example of socio-scientific issues that he had used in
chemistry studies. "Of course, there are, and a lot. For
example, water or environmental pollution caused by
factory waste that is disposed of carelessly and treated
improperly."

All the participants agreed that the issues they had
previously mentioned or other similar issues were
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potential for use in chemistry learning. Several
participants mentioned similar issues that have the
potential to be used in learning chemistry. R1 stated
that the issue must be the latest, and he gave an
example of health, environmental, and industrial
issues. "Of course, it is very potential, especially
regarding current issues, for example, related to health,
industry, the environment, we can relate it to chemistry
learning." R2 provides another example, "...there are
many issues in society that we can raise in learning,

for example, about energy, global warming,
environmental damage, and others."
Regarding COVID-19 issue, all participants

agreed that the topic of COVID-19 was necessary and
urgent in a pandemic like today. As R1 says:

It is essential because a pandemic is currently
taking place in this country. So, it is about how
competent the teacher to teach and provide
information to students, how to prevent it, what self-
protection is necessary, and what to do. For example,
in chemistry subjects with experiment making hand
sanitizers or soap. In other subjects, it must also be the
same because the impact of COVID-19 is not only in
the science field but also in other fields, such as
economics and society (R1).

All participants stated that topics related to
COVID-19 could be used in learning. However, one
participant, R3 stated that the topic does not need to be
linked to learning, it is enough to give an appeal about
it, "I think it is necessary always to urge students to
maintain health and discipline to prevent COVID-19,
but if it is integrated into learning, | think no need".
Some said that it is difficult to apply in chemistry,
easier if it is in biology. Only partially can associated
it with chemistry materials. As stated by the R5, "It can
be and is possible. In chemistry, maybe we still need
to investigate further, but in biology, it belongs to the
topic of the virus."

In contrast to R5's opinion, R2 has other ideas
regarding the use of the topic of COVID-19 in
chemistry learning:

It is possible. One of them is hand sanitizer. This
means that if we include the issue of hand sanitizer, it
will belong to the solubility material in eleventh grade.
If you wash your hands with soap, it is in colloidal
material. Then regarding the structure of RNA virus,
it belongs to polymer material in twelfth grade, or
tenth-grade material about atoms, you can analyze
what atoms make up the virus (R2).
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3.2. Teachers’ Confidence in Teaching SSI
about COVID-19

The majority of chemistry teachers show a positive
perception of the need to introduce SSI in chemistry
learning. The results of questionnaire data from the
five Likert items in this category show linearity that
the teacher had pretty high confidence in teaching SSI
(as shown in Table 3). They (58.6%) expressed a
sufficient understanding of socio-scientific issues in
science and technology; 53.4% have confidence in
developing learning materials about socio-scientific
issues, such as COVID-19 issues. The results of the
questionnaire data on other items also revealed that
50% of teachers claimed to have the knowledge
needed to teach socio-scientific issues, such as
COVID-19 issues to their students effectively. Indeed,
55.2% stated that they could apply various teaching
strategies when using socio-scientific issues in the
classroom. This data is supported by 41.4% of teachers
who disagree with the assumption that using socio-
scientific issues, using various teaching strategies
(role-plays and group activities) is almost impossible
to do in real classroom situations.

Unfortunately, the results of the questionnaire data
and the interviews conducted revealed a gap between
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teachers' confidence in teaching SSI and their genuine
commitment to teaching about this issue in their class.
All participants stated that they occasionally discuss
SSI in their class, even though they have little
experience with it. On further investigation of the data
through questions during the interview, a clearer
picture emerged. Some participants did not teach SSI
systematically, they also do not spend much time
giving students opportunities or guidance in thinking
about the problem. On the contrary, as was evident
during the individual interviews, they seemed to either
ignore SSI very briefly or dedicate a few minutes
during the lesson to merely brooding the issue with the
material.

As stated by R1:

For learning about colloid, just do it with videos
and experiments. For radiochemistry, in face-to-face
learning, | usually prepare a picture or video in
advance, for example about a bomb, meaning we
prepare a bomb incident first, then we discuss what
materials cause a bomb to react in that way can be
explained through pictures or PowerPoint because
most students are interested in audio-visuals. We can
also attract students to find their references through
YouTube (R1).

Table 3. Chemistry teachers' confidence in teaching SSI, such as COVID-19 issues

No Item Percentage (%)
AN

3 | can apply various teaching strategies when using 259 55.2 18.9 0 0
socio-scientific issues, such as COVID-19 issues in
the classroom.

10 I understand quite well about socio-scientific issues, 8.6 58.6 259 6.9 0
such as the issues of COVID-19, in science and
technology

12 I have confidence in developing learning materials 17.2 534 27.6 1.8 0
on socio-scientific issues, such as COVID-19 issues

13 Using socio-scientific issues, such as COVID-19 34 27.6 241 414 | 35
issues, with various teaching strategies (role-plays
and group activities) is almost impossible to do in
real classroom situations (Neg)b

14 | know necessary to teach socio-scientific issues, 10.3 50.0 259 | 121 | 17
such as issues COVID-19 effectively to my students

2 SA = Strongly Agree; A = Agree; N = Neutral; D = Disagree; SD = Strongly Disagree

® The item that is followed by Neg is a negative statement

Likewise, as explained by R4:

The easiest way is by video, but it would be nice if
it is delivered by giving direct experience to students.
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For example, when learning about acids and bases
(natural indicators), we can teach students to tour
around the school by bringing some samples of acid
and alkaline solutions. Then we test them using several
plants around the school which can be used as natural
indicators (R4).

Even R3 revealed that students were independently
assigned to look for references in online media,
without explaining further about that. "Usually,
students look for relevant references online, then we
discuss them in class." The explanation from the three
participants indicates the use of SSI that are less in-
depth and have not been taught instructional.
Participants consider that SSI is just a phenomenon in
everyday life related to science, without realizing the
characteristics  of  SSI, including  causing
controversy/dilemma/pros and cons in society, can be
debated, related to science/technology, and requires
scientific, ethical, moral and social considerations.

In contrast to this, other participants showed little
progress in terms of teaching topics using SSI,
although not yet fully structured. R2 gives an example
in the material the reaction rate, which can explain the
global warming phenomenon.

First, | think that ideally students already know
this phenomenon. | assume that students already know
what the ozone layer is. If they are still confused about
what the ozone layer is, | ask them to browse and find
references. From this explanation, there must be an
issue about the depletion of the ozone layer, from that
I then pulled it to the statement "how can scientists
predict when the ozone layer will run out?" So, from
that, then we connect to the concept of reaction rate.
So | linked the phenomena in the reference to the
learning topic (R2).

R5 and R6 give a better explanation:

I instruct students directly to go into the
surrounding environment to make observations, for
example, by going to a shopping center to record the
content or composition in daily necessities products.
The next, | linked it to the existing issues, for example,
using MSG, which is still the pros and cons, and
continued with class discussions (R5).
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First, | raised an environmental issue related to the
impact of industrial waste (oil) on the environment.
My students asked me to discuss determining why oil
has a destructive impact on the environment, what its
composition is, and whether its processing methods
good or bad. Then, | got into the material of
petroleum. They can use videos, search for references
on the internet, or even through printed media by
making clippings (R6).

Regarding the selection of relevant SSI context, the
interview results reveal more profound findings than
the questionnaire data. Almost all of the participants
admitted that they still had difficulty choosing the
relevant context. Most rely on online media as a source
of relevant and up to date references. Some look for
the issue first then link it with the appropriate material,
and some review the material first, what material has
issues that are currently developing in society.

R3 revealed, "Yes, the difficulty is at that point. If
there is a material that matches the issue, then | use it
in learning. However, if there is not, | use an event that
is booming, then I will discuss it. Sometimes, it is
students who bring problems into the classroom, so
that we can discuss them"”. R6 also expressed the same
thing, "These are still many obstacles. | prefer to
search for online media, such as trusted global news,
then we study what topics can explain the issue."”

3.3. Teachers’ Perceptions of the Factors
that Hinder the Use of SSI in the Classroom

Apart from the perception of chemistry teachers on
the need to introduce SSI in chemistry learning from
the data previously described, the results of the
questionnaire and interview data reveal that there are
factors that hinder the use of SSI in the classroom. It
can be seen from the results of the questionnaire data
in Table 4, which states that 32.8% of teachers agree
that the limited learning time makes them feel
burdened in learning. According to the teachers, the
factors originating from students do not hinder the use
of SSI in the classroom.

Table 4. Teachers' perceptions of factors that hinder the use of SSI in class?

Percentage (%)

2 Limited class time makes me feel burdened

when dealing with socio-scientific issues,

such as COVID-19 issues, in learning (Neg)®

8.5 32.8 121 414 5.2
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Percentage (%)

5 | believe that students are not mature 6.9 345 15.5 379 5.2
enough to be interested in and understand

socio-scientific issues (Neg)

7 | believe that students have almost no 1.8 12.1 17.2 60.3 8.6
interest in socio-scientific issues or COVID-19

issues (Neg)

9 Related learning with socio-scientific issues 6.9 24.1 12.1 50.0 6.9
such as COVID-19 issues are more likely to
be applied to students who have high

learning achievement (Neg)

11 | believe that chemistry learning addresses 1.8 10.3 20.7 60.3 6.9
socio-scientific issues, such as the issues of
COVID-19, had little effect on the

achievement of students with low motivation

(or low-level of participation)
(Neg)

2 SA = Strongly Agree; A = Agree; N = Neutral; D = Disagree; SD = Strongly Disagree

® The item that is followed by Neg is a negative statement

According to the teachers, the factors originating
from students do not hinder the use of SSI in the
classroom. 60.3% of teachers expressed their
disapproval if students were deemed not to have an
interest in socio-scientific issues, such as COVID-19
issues. However, the result is quite a dilemma occurs
in the assumption that students are not mature enough
to be involved and interested in SSI, 37.9% of teachers
disagreed with the statement, but 34.5% stated the
opposite. Even so, 50% of teachers disagree with the
assumption that learning related to socio-scientific
issues such as COVID-19 issues is more likely to be
applied to students who have high learning
achievement and only have a small effect on the
achievement of students with low motivation (or low-
level of participation) (60.3%).

Participant responses in semi-structured interviews
clarify the results of questionnaire data about factors
that hinder the use of SSI in the classroom. In more
detail, they revealed several problems in using SSI in
chemistry learning: (a) limited facilities from schools;
(b) limited time (both allocation of learning and time
to prepare teaching materials); (c) limited sources of
relevant references, and (d) administrative duties and
competency demands that must be completed. R1
revealed:

The obstacles were not too much there, but maybe
only the facilities from the school were inadequate.
Sometimes we are ready, but the facilities from the
school turn out to be short, and we have to share with
other teachers. Sometimes the students are not ready
either, in terms of the use of information technology. It
looks small, but it also affects the delivery of learning
(R1).

In contrast to R1, R2 said, "As | told you earlier,
maybe the problem is in the time allocation which is
still limited by the competencies that must be
completed, especially on the material that is in the
national examination."

As for R6, it raises another factor:

The obstacle for me to date is the lack of relevant
reference sources. Because we know for ourselves at
this time, when we only focus on textbooks, of course,
we will not get anything, maybe the learning objectives
will be achieved, but beyond that, things like these
socio-scientific  issues will not possibly be
implemented. If the media is online, of course, we have
to explore it first, do not let it contain hoaxes or racial
intolerance (R6).

Regarding the obstacles that come from students,
only one participant expressed it, R5 said:
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For me, it is the condition of students who need
more preparation to take part in learning with socio-
scientific issues. Because sometimes students have to
be more open and vocal so that the discussion becomes
more active. Of course, this requires repeated practice
on the part of the teacher himself how to manage the
class well (R5).

4. DISCUSSION

Chemistry teachers who participated in this study
had a positive perception of the use of socio-scientific
issues (SSls), including the issue of COVID-19 in
learning. Most of the participants believed that such
issues or other similar issues could be used in learning
chemistry because of the many benefits students could
get from learning with SSI. Participants also stated that
they have sufficient confidence to use SSI in their
class. However, from the results of more in-depth
interviews, participants did not dedicate much time to
using SSI in their classroom nor did they teaching it
more systematically. They mention some of the
strategies used, such as making declarative statements
or asking rhetorical questions about the issues raised
and focus more on discussing the chemical content
required by the curriculum or as a means to grab
students' attention when discussing that content.

Similar research results also appear to have
occurred in the study conducted by Lee et al. [11] and
Jenkins [25]. Lee's study of Korean science teachers'
perceptions of the introduction of socio-scientific
issues into the science curriculum, revealed that
science teachers in Korea use SSI only on the surface
and do not teach it systematically [11]. In these
studies, teachers' beliefs about curricular priorities
(e.g.  priorities for  completing  curriculum
competencies) are one of the most critical factors
leading to lower self-confidence in teaching [11, 26-
28]. As Jenkins [25] points out about SSl-related
material "for the most part ... lacks a sufficient
theoretical basis and serves a limited function ... to
support and enrich conventional science learning."

The implementation of the SSl-based approach is
still limited, even in Western countries, because many
teachers still see the main objective of science learning
as the delivery of scientific facts and theories [29]. In
Indonesia itself, SSI-based approaches do not appear
to have been widely developed and have had only
limited influence on curriculum reform in science
education [21]. Research by Nida et al. [21] revealed,
although the teachers viewed SSl-based learning
positively and saw its potential for character building;
the participants did not show a high level of
implementation of SSI-based learning in their class. It
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is suggested that teachers should be given more
resources and provided comprehensive support to
overcome the difficulties faced in implementing SSI-
based learning [29, 30]. This support needs to be
provided by the government, curriculum developers,
and science education researchers so that teachers can
overcome any problems they face in implementing
SSl-based pedagogy in the classroom.

This study identified several factors that appear to
hinder the use of SSI in chemistry learning. Lack of
relevant teaching or reference materials, lack of time
to plan and prepare materials and teach SSI, and the
difficulties associated with implementing a practical
instructional approach for students are some of the
actionable barriers. It can be overcome by offering
some practical recommendations to empower teachers
to act on their perceptions and to use SSI meaningfully
in their classrooms. In this regard, there is an
immediate need to develop module teaching materials
related to SSI teaching in a more structured and
systematic manner. As can be seen from the results of
this study, participants do not yet have in-depth
knowledge or understanding of the content and
instructional approach needed to use SSI effectively.
They expressed a lack of time or resources in
developing the material. In order to create structural
instructional materials is not only following the needs
of teachers, but also the students in which become the
essential part.

Another factor that hinders the teaching of SSI in
the classroom is a factor related to the teachers
themselves. An integrated and continuous professional
development program is needed to help teachers
acquire content knowledge, develop pedagogical
skills, and internalize the attitudes and habits of mind
necessary for effective teaching with SSI [11].
Participants in this study recognized many
competencies and skills that could be developed using
SSl-based teaching and learning processes. This
applies to both students and teachers. Teachers
acknowledge SSl's connection to the lives of their
students and society. They view SSI as a way to help
students, including students with low achievement,
become more involved in discussions, developed
critical thinking and problem-solving skills. This is
consistent with what Zeidler et al. stated that SSI
pedagogy transcends traditional teaching practices by
encouraging students to highlight multi-perceptual
factors such as interpreting problems, making
decisions, solving problems, and engaging in
argumentation [31].

The introduction and use of the COVID-19 issue
in chemistry learning were still new to participants. In
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the context of issues related to COVID-19, it is
necessary to make various innovations in terms of
developing teaching materials related to these issues.
These innovations can be in the form of innovative
programs created by students [7]. The development of
the 21st-century requires creativity and the ability to
provide original, innovative ideas according to 21st-
century learning [32 - 35]. Topics related to the issue
of COVID-19 in several recent studies are essential to
criticize problems and solve problems [6, 7]. Students
are not only asked to be critical and solve problems but
also asked to have innovative programs to solve
various problems, and in this case, the COVID-19
problem [6].

The use of socio-scientific issues about outbreaks
in learning has been studied by Wong et al. [23]
regarding the SARS outbreak. His research findings
suggest that endemic problems for students can often
be used to deliver SSI place-based instructions that
meet pedagogical objectives. The study looked at the
SARS outbreak that students experienced in their local
community to help them learn about NOS and the
original work of epidemiologists [36].

Teachers in compiling teaching materials related to
the COVID-19 issue are expected to be able to
innovate so that students are willing to comply with
various policies on using masks, washing hands with
soap, and physical distance. This joint effort is
essential because to solve various problems, it requires
active efforts simultaneously and not only by
individuals [37 - 43]. For further research related to the
preparation of teaching materials on the issue of
COVID-19, innovation is needed in learning media,
learning strategies, learning models, teaching
materials, and student worksheets. Innovations like
these are also necessary to support 21st-century
learning [42 - 45].

The findings in this study regarding chemistry
teachers' perceptions of the use of socio-scientific
issues such as the COVID-19 issue in learning,
contribute to what follow-up research is needed. The
results of other studies show that students' HOTS in
the context of COVID-19 is still very low. Previous
research has recommended the development of
various learning instruments, one of which is in the
form of a digital worksheet related to COVID-19 [6,
8]. Contextual learning will be easier for students to
understand, 6compared to learning with irrelevant
topics [33, 39, 46 - 53].

Studying innovations in e-learning during COVID-
19 becomes necessary. Teachers also have to
anticipate various obstacles that may occur during e-
learning [56]. Therefore, a professional development
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program is needed for teachers to develop their
teaching materials and skills related to the use of the
COVID-19 issue in learning during this pandemic.
Such a program has been conducted by Sadler et al. [8]
on a limited group of teachers online. From the results
of similar research, it is recommended to continue the
design-based research process, which leads to the
creation of COVID-19 teaching materials, by
integrating individual activities into a coherent
instructional module. This module will offer a
problem-based learning platform that helps students
understand COVID-19.

5. CONCLUSION

More than half the number of teachers in this study
stated the need to introduce socio-scientific issues,
such as COVID-19 issues into chemistry learning.
They agree that students need to learn and improve
their ability to make decisions through SSI. However,
in practice, participants revealed the main obstacles
they face when using SSI in class, including limited
facilities from schools, limited time (both allocation of
learning and time to prepare teaching materials),
limited sources of relevant references, and demands
for school administration tasks. Despite the many
challenges, all teachers stated that they wanted to
develop learning materials about SSI. This study
implies that there is a need to conduct further research
to develop a coherent SSl-based learning module and
conduct teacher professional development programs
related to the use of the COVID-19 issue in learning.
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