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Abstract. This study aims to improve students' literacy skills and scientific collaboration
in learning using SSl-based electronic student worksheets. The method used in this
research is the descriptive method. The study population was one teacher and one hundred
students each from ten secondary schools. Data collection involves a questionnaire with
percentages. The results of this study provide an understanding that teachers' perceptions
of learning using SSl-based electronic worksheets at the implementation level are still in
the very low category because teachers still prefer conventional worksheets and books.
Teachers' perceptions seen from the perspective of scientific literacy are still categorized
as "low", but at least teachers have tried to involve them in learning activities. The teacher's
perception of student collaboration skills is in a low category too. Likewise, students'
perceptions of learning involving SSI-based electronic worksheets for scientific literacy
and collaboration skills were also categorized as "very low". On the other hand, the
percentage of students who need SSI-based electronic student worksheets in learning is in
the high category. Considering the results, it is acceptable to conclude that the use of SSI-
based electronic student worksheets in learning is very important for the improvement of
students' scientific literacy and collaboration skills.
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1 Introduction

The twenty-first century is an industrialization and globalization era, which is marked by
the high pace of technological development and the spread of information, which affects every
aspect of life. The high pace of the development and spread is in line with the challenges to be
faced, in which case the challenges rising to the surface are getting more and more complex,
and human resources able to deal with such challenges are of paramount importance. Quality
human resources can be formed out of the roles of education. The mastery of science and
technology (known as IPTEK (llmu Pengetahuan dan Teknologi) in Indonesian) holds the key
role in the development of learners’ personal skills in the field of science and technology [1].
For the sake of personal, social, economic and environmental interests, learners need to be
equipped with adequate competence so as to be active participants in their society [2] so that
they will be able to solve problems and beat challenges in life.
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The essence of science learning is the learning in the forms of processes, knowledge and
products. Technology is a vivid example of scientific products, and it should be feasible to use
science to solve problems in daily life. In order that learners can solve their problems, they
should have scientific literacy. Scientific literacy affects learners in making a decision, either a
personal or group decision. In relation to the abovementioned case, the learning based on the
2013 curriculum focuses on scientific literacy achievements in relation to solving social issues
globally. It is a form of learning in accordance with the essence of scientific learning, which not
only focuses on the acquisition and retention of knowledge, but also on the scientific processes
and attitude. Nowadays, one of the applicable learning strategies for achieving scientific literacy
for learners is Socio-Scientific Issues (SSI), which is a learning strategy whose goal is to
stimulate intellectual, moral, and ethical development, along with the awareness of the
relationship between science and social life.

Problem solving requires a group discussion (team-building) in which the participants take
into consideration different perspectives and fully participate in the talk of the topic till they
reach an agreement as the solution to the problem or the process of making a decision. The term
team building is known as collaboration these days. The term collaboration means more than
just cooperation. It means learning to design while working together as a team, taking different
perspectives into account, and taking part in a certain topic by contributing as much as possible,
listening to and supporting the others [3]. As technological development advances, collaboration
skills are spotlighted by researchers. Collaboration is a process in which two persons or more
work together for a certain purpose through face-to-face interaction [4]. The interaction can
actually be made directly or indirectly via internet-based communications, which are also
known as e-tools, such as emails, blogs, and wikis. Such indirect communication can increase
digital interaction between two persons or more while they are seeking a mutual agreement as
the solution to a problem or a process of making a decision.

The intention of improving learners’ science literacy and collaboration skills, the learning
involving the e-tool electronic student worksheets is applied. The results of several previous
studies demonstrate that the use of such a learning medium as the electronic student worksheets
is an option for improving learners’ studying mastery, high-order thinking skills, and learning
outcomes, and for increasing their interest [5],[6]. Unfortunately, the survey carried out by The
Trends in International Mathematics and Science Study (TIMSS) in 2015 revealed that
Indonesia ranked forty-sixth in a group of 51, with an average of 397 for science mastery. It is
not the only reference in the form of a survey. Another survey, carried out by Programme for
International Student Assessment (PISA) in the same year, which was on science mastery as
well, enlisted Indonesia as a country with a point of 403. In 2018, Indonesia’s score for this
matter even shrunk into 396. It caused Indonesia to rank seventieth in a group of 78. With all
that in mind, this research was aimed at figuring out teachers’ and students’ perceptions of the
socio-scientific issues (SSI)-based electronic student worksheets for improving scientific
literacy and collaboration skills.

2 Methodology

This research was conducted in November 2019 on ten junior high schools, with a sample
of 10 teachers and 100 students. The method applied in this research was a descriptive method
in the form of a survey, which described what took place in the process of using the electronic
student worksheets to improve students’ literacy and collaboration skills. This research is



underlain by qualitative data obtained from a questionnaire. The data was analysed by way of
manual scoring system. A ticked item means that the respondent agreed to the statement. The
percentage of each item was calculated with the formula [7] and the criteria are presented
according to [8].

Tabel 1. Percentage Interpretations of the Questionnaire.

Percentage Criteria

80,1 -100,0 Very High
60,1 - 80,0 High

40,1 - 60,0 Medium
20,1-40,0 Low
0,0-20,0 Very Low

3 Results and Discussion

The results of the data analysis in this research suggest that in general, the use of the
electronic student worksheets in the learning activities was not yet applied, as seen in Table 2.

Table 2. The Teachers’ Perceptions of the Socio-Scientific Issues (SSI)-based Electronic Student

Worksheets.
Yes No
No Statements %) (%)
1 The school has a computer lab 100 0
2 The school is facilitated with Wi-Fi/ Hotspot 60 40
3 Using media in the learning for better understanding 30 70
4 Using media in the learning to improve scientific literacy 10 90
5 Using teaching material for improving collaboration skills in the learning 40 60
6  Good students’ responses to frequently used science teaching material
. 50 50
(conventional student worksheets)
7 Using the socio-scientific issues (SSI)-based electronic student worksheets in 0 100
the learning activities.
8  The socio-scientific issues (SSI)-based electronic student worksheets 0 90
accompanied by questions directing students to scientific literacy skills
9  The socio-scientific issues (SSI)-based electronic student worksheets
- ; o - . 0 100
accompanied by questions directing collaboration skills
10  The need of the socio-scientific issues (SSI)-based electronic student
. - . . f AP 100 0
worksheets in learning activities for improving scientific literacy
Avarage 39 61

In reference to Table 2, in which the yes and no answers for each statement have a
significant difference in between, the teachers did not use the socio-scientific issues (SSI)-based
electronic student worksheets in the learning activities so that it can be categorized as “very
low” and the percentage of directing students to scientific literacy skills is also still “very low”,
yet the percentage of directing students to collaboration skills is just “low”.



Table 3. The Students’ Perceptions of the Socio-Scientific Issues (SSI)-based Electronic Student

Worksheets.
Yes No
No Statements %) (%)
1  The teacher uses the computer lab for scientific learning 5 95
2 The school is facilitated with Wi-Fi/ Hotspot 60 40
3 Lecturing is the teacher’s only method 50 50
4 The teacher relates the learning to the environment 60 40
5  The media used in the learning are only textbooks and student worksheets
from the designated publishers 80 20
g p
6  The media used in the learning give chances to investigation 40 60
7  Able to accept reasons and assumptions from friends 80 20
8  Agree to the learning using the socio-scientific issues (SSI)-based electronic
student worksheets to train students’ ability to put forward questions and 90 10
argue
Avarage 58 42

As shown in Table 3, there is a significant difference as well between the yes and no
answers to each statement. Most students, with the category “Very High”, answered “no” for
the statement about the use of the computer lab for scientific learning, in this case, in terms of
the use of electronic student worksheets. Their answers to this statement were in line with those
of the teachers, who mostly answered “no”, with the category “Very High”, to the statement
about using electronic student worksheets for scientific learning. The following is Table 4,
which provides the information concerning the perceptions of collaboration skills.

Table 4. Perceptions of Collaboration Skills.

Statements Yes No Statements Yes No

No (Teachers) % % (Students) % %

The strategies applied by the The teacher has trained students 50 50

1 teacher can help students 50 50 tobe engag_ed in social issue-
based learning

The teacher has involved The teacher has trained students 20 60
2 media to help students 80 20  to be engaged in problem solving

understand Science with their friends

The teacher has trained The teacher has given a 0 100
3 students to work 40 80  questionnaire for measuring

collaboratively collaboration skills

The teacher has given a
4 questionnaire for measuring 0 100

collaboration skills

Average 42 58 23 77

In consideration of Table 4, it is safe to say that the teachers had never measured the
students’ collaboration skills. Table 4 also demonstrates that the teachers’ perceptions of
training students to work collaboratively still fell into the category “Medium”, and it is in line
with the students’ perceptions that the teachers had trained them to work collaboratively, but
had not trained them to be engaged in problem solving with their friends. The percentage is
60%. The following section contains the discussion of the previous findings in relevance to the
results of this research.



3.1 Teachers’ Perceptions of the Use of Electronic Student Worksheets in Improving
Scientific Literacy

In consideration of the data in Table 2, it is plausible to infer that most schools have
computer labs as learning facilities. Most of them are also equipped with Wi-Fi/ Hotspot for the
sake of better learning in the labs. The use of computer labs as learning facilities potentially
contributes to educational advancement a great deal in the globalization era. The involvement
of digital technology plays an important role in supporting and improving learners’ cognitive
processes and thinking skills [9]. The learning involving technology is also able to change the
learning atmosphere dominated by the teacher, or teacher-centered learning, with the method of
lecturing into the learning atmosphere centering on students, or student-centered learning, so
that it is effective in enhancing scientific literacy. The scientific literacy itself serves its role by
affecting learners’ decision-making, either personal or group decision-making [10]. The
importance, besides decision-making, also concerns learners’ intelligence quotients, creative
thinking, problem solving, and high-order thinking skills. Yet, due to the demand that a teacher
must give all the material to the learners within a designated period of time [11], teachers have
to act as sources of learning. As for the learning media used by them, they are limited to
textbooks and student worksheets from designated publishers, which mostly do not yet train
learners’ comprehension and scientific literacy skills, as shown in Table 2, with10% for the
answers “yes” in a row. However, there were still a few teachers who had applied PowerPoint
(PPT) in their teaching and learning activities, so the students’ responses were quite good, with
50%.

The use of PPT as a medium in learning activities was actually a good start, but a a lot of
teachers had not made use of electronic student worksheets as learning media. Referring to Table
2, only 10% of the answers were “yes” and 90%, the rest, were “no”, so the use of electronic
student worksheets was categorized into “Very Low” and as a result, the role of electronic
student worksheets in enhancing scientific literacy had still been invisible. The data shown by
the table implies that the teachers perceived electronic student worksheets as beneficial to the
learning in terms of the improvement on scientific literacy, which would in turn increase the
students’ interest and improve their learning outcomes [12],[13].

3.2 Students’ Perceptions of the Use of Electronic Student Worksheets in Improving
Scientific Literacy

Not much different from the teachers’ perceptions of the use of electronic student
worksheets, the use of computer labs for scientific learning was just 5% and it was categorized
as “very low”. However, with regard to the teachers’ teaching with the method of lecturing, the
yes and no answers were equal in percentage, 50 %. It resulted from the fact that some teachers
had put to the test learning models in learning activities. The models were called inquiry and
discovery learning. The media used in the learning were textbooks and student worksheets from
the designated publishers. However, a small number of teachers decided to create their own
student worksheets. It is what the percentages of the yes and no answers imply, 80% belonged
to the former, 20% to the latter. As a result, the students did not have any chances to investigate
by themselves and be engaged in a discussion despite the fact that they were able to accept
reasons and assumptions from their friends. This can be seen from the percentage of 90 for the
yes answer and it fell into the very high category. Learning all that, it is known that 90% of the
students were in agreement that the idea of using electronic student worksheets to improve
scientific literacy should be put into practice.



3.3 Teachers’ and Students’ Perceptions of Collaboration Skills

Collaboration is more than just cooperation. It covers designing, working together, taking
different perspectives into consideration, and taking part in a certain topic by making a
contribution, listening to and supporting the others in figuring out the solutions to various
problems in real life [14]. As shown by Table 4, the teachers had never measured the students’
collaboration skills. Nevertheless, it can also be seen that the teachers had trained one of the
collaboration skills, which was working together, but the process did not yet cover training them
in their engagement in seeking prospective solutions on the basis of the existent social issues.

4 Conclusion

The conclusion drawn from this research is that teachers have not yet made use of the socio-
scientific issues (SSI)-based electronic student worksheets in learning in order to improve
scientific literacy (100%), teachers have not yet measured collaboration skills (100%), and
teachers along with learners agree to the idea of making use of electronic student worksheets in
learning as an effort to make improvements on scientific literacy (100%).
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