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Abstract

A PISA survey in 2018 showed that Indonesian students
underperformed in science results. Consequently, the rate of
scientific concepts and literacy is low, especially in junior high
school grades. However, Inquiry-based learning can be used to
improve science concepts and literacy. One of the science tools to
improve students’ science concepts and literacy-based inquiry is Go-
Labs. The Go-Lab provides students with an Inquiry Learning Space
feature. This investigation aims to find out the effectiveness of the
Go-Lab-based Inquiry Learning Space (ILS) as a medium for teaching
science subjects to junior high school students in Indonesia. This
systematic literature method was used to provide evidence from 21
of the literature related to Go-Lab and science literacy. This provided
an overview of current knowledge of the Go-Lab's effectiveness on
students’ science concepts and literacy. The result is the Go-Lab can
be used as an alternative media for teachers in science teaching to
assist students in improving their ability in science. Go-Lab can
benefit students by improving their ability in scientific concepts and
improve their scientific literacy. This is because the Go-Lab is
embedded with an Inquiry-based learning approach, the
effectiveness of Inquiry Learning Space (ILS) in Go-Lab, and the Go-
Lab’s ecosystem supports the science teaching process. The
implication of this investigation is to provide alternative mediums in
science teaching to engage students with scientific concepts. Hence,
the Go-Lab can be used as an alternative media for teachers in
science teaching to assist students in improving their ability in
science.

Keywords: Go-Labs, Inquiry Learning Space, Learning Media,
Science Concept and Literacy

INTRODUCTION

In Indonesia, students face a challenge to get an engagement in a science

context. Science engagement is described as "a multidimensional concept
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that broadly encompasses three components, namely behavioral
engagement, emotional engagement, and cognitive engagement”" (Hampden-
Thompson & Bennett, 2013, p.1327). The students tend to consider a science
subject is difficult to be comprehended (Lee & Sulaiman, 2018). Moreover,
since student must deal with both calculation and context comprehension,
science is thought to be one of the most challenging topics in school,
according to Ogunkola and Samuel (2011). For instance, mathematically
challenged students would be unable to understand the material in
calculation-based physics and chemistry classes (Thangjai, 2022). As a result,
physics exam results at the national level, with an average score of 67.43, are
classified as category C, according to the High School National Examination
Results report (Hikmawati et al., 2020). This data shows a low achievement
in science education. Thus, the low score in science subject indicates that
students have a lack engagement in science. Science teaching method can be
stated as one of factors that make student restricted engaging in science. In
Indonesia, teacher commonly deliver the science teaching process through
conventional method, which remain teacher-cantered (Febriani et al., 2019).
As a result, many students have difficulty in building their own knowledge in
using science concepts in a meaningful way (Adriani et al., 2021).
Additionally, students often adhere to teachers' instructions in science
classrooms where direct instruction is the primary pedagogy to comprehend
the pre-defined scientific topics. Thus, students do not have a chance to
engage in science practice and thereby increase their scientific literacy (Liu et
al., 2022). This method does not involved students in learning process, so
that they cannot play an active role in science teaching (Afriani & Agustin,
2019). Whereas the student can get an engagement in science learning
process if there is involvement of students in it, such as carrying out science
investigations (Septiani & Susanti, 2021). Another study also revealed that
because students are exposed to more lectures during learning activities than

other types of content, the learning process is still primarily focused on the
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teacher and contributes to students' poor levels of scientific literacy
(Andriani et al., 2021).

Consequently, Indonesia scored poorly in science performance in the
Program for International Student Assessment (PISA) survey in 2018 (OECD,
2018). The survey revealed that the average student score is 371 for reading
comprehension, 379 for math aptitude, and 396 for science aptitude. This
achievement score is still below the 79 test-taking countries' averages for
reading ability, math ability, and science ability, which are 487 and 489,
respectively (OECD, 2019). Based on these statistics, students in Indonesia
have not been able to apply science concept and analyze to solve a problem.
Science concept relates to a student’s belief that she or he can easily
understand and learn science (Grabau & Ma, 2017). This implies one
indication that there is an issue with the low score in science education that
Indonesia received in the PISA results in 2018 (Putri et al,, 2020). These
findings may perceive that science teaching method is a matter for student to
engage in scientific ability.

Based on those issues that appear in the science teaching and learning
process, a learning media incorporated with inquiry-based learning is needed
to overcome the issues. A broad definition of media learning is any method,
physical or virtual, that teachers utilise to make learning more successful and
efficient for their students (Musfiqon, 2019). Learning media can be seen as a
piece of hardware or software that helps teachers distribute materials to
students during the learning process (Puspitarini & Hanif, 2019; Musfiqon,
2019). According to Sardiman (2012), utilising a variety of educational media
will help students develop active attitudes and can inspire them to learn. In
addition to that, an inquiry learning model is one where all students are fully
allowed to uncover and research concepts and their links with one another
(Zaini, 2018). The effectiveness of inquiry learning model can be used to
deliver science material. The benefit of inquiry learning is effective to

develop students’ science process ability seen from the improvement of the
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students’ test result (Hidayah, 2018). Therefore, these findings suggest that
media learning integrated with inquiry- based learning could improve
students’ engagement in science education and provide an alternative way
for the teacher in science teaching from teacher-cantered to student-
cantered.

As mentioned above, one of online media that embedded inquiry learning
model on its features is the Go-Labs. The Go-Lab is a significant research
endeavor funded by the European Commission that examines federated
online labs (Labs) for STEM instruction in schools (Gillet et al., 2013). Based
on that meaning, the Go-Lab is online media-based laboratory to provide
student with Science, Technology, Engineering and Mathematics (STEM)
engagement. The Go-Labs also known as virtual or remote laboratories and
data sets, provide teachers with the chance to integrate these online labs into
inquiry learning spaces (ILSs) and pedagogically organized (de Jong et al.,
2014; de Jong et al, 2021). The Go-Labs features provide the chance for
student from 10 to 18-years old to explore scientific phenomena (Gillet et al,,
2013). Moreover, Gillet et al. (2013) explained that student can conduct
individualized scientific experiments with Go-Lab in pedagogically organized
and scaffolded learning environments that are further enhanced with social
communication tools. The Go-Lab has grown globally with 37,000
registrations and 440,000 visitors. These statistics indicate the widespread
use of Go-Lab as media for inquiry-based learning in science education. Go-
Lab has shown a positive impact and can improve learners’ science concepts
and literacy (Fang et al., 2016; Keselman, 2003; Linn et al., 2006; Minner et
al., 2010). In their study, Gillet et al. (2013) stated that the Go- Labs enable
students to engage in science inquiry-based learning, which encourages the
development of extensive conceptual domain expertise and inquiry abilities
and points them in the direction of careers in science. The inquiry-based
learning approach that used in Go-Lab is called Inquiry Learning Space (ILS).

Inquiry learning spaces are online and virtual spaces where learners engage
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with the learning materials, including other multimedia tools and virtual labs
and (de Jong et al., 2021). This feature is only in the Go- Labs which make it
special. According to de Jong et al. (2021), these virtual laboratories are
enhanced with tools (apps) to provide the inquiry process, such as those that
assist students in formulating hypotheses or research design.

Regarding the advantages of using the Go-Labs as a learning media, this
research investigation question is to what extent is Go-Lab based Inquiry
Learning Space (ILS) effective as a media for teaching science subjects to
junior high school students in Indonesia? The aim of this investigation is to
explore the benefits of using Go-Lab as teaching media and its possibility to
assist student in enhancing their science engagement that contribute to
science concept and literacy. A thoughtful citizen who understands science
concepts and related issues is said to possess scientific literacy (OECD, 2018).
Moreover, Fives et al. (2014) defined scientific literacy as the ability way on a
regular basis to work and grasp with scientific information in a practical.
Equally important, in their study, Steinmayr et al. (2012) looked at the
importance, intrinsic task value, and utility as aspects of the science self-
concept. This study will be helpful to teachers in integrating Go-Lab into
science instruction, enhancing students' scientific literacy through inquiry-
based learning, and offering understanding on how to effectively digitize a
teaching practice. Therefore, focusing on using the Go-Lab as media in
science teaching is an alternative way to deliver science material to student
effectively. The Go-Lab integrated with inquiry-based learning is an effective
way and contribute to positive impact for student in science learning. This
will lead to an improvement in science concept and science literacy of

student.

METHOD

To answer our research question, we conducted a systematic literature

review of discussing the advantages of Go-Lab for student in science subject
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studies. This provided an overview of current knowledge of effective media
of science teaching and the Go-Lab and insight into the methodological
developments in this field of research. A systematic review has as the
advantage that it surpasses the methodological limitations of single studies,
thus providing more robust information for future research, and evidence-
informed policy and practices (Newman & Gough, 2020). A systematic
literature review is a research method for locating, evaluating, and
interpreting significant research findings connected to research questions,
specific topics, or phenomena (Kitchenham,2004; Prasetiyo et al., 2021;
Suprapto et al., 2020).

Reviewers use selection criteria to determine which research studies
to include in their review. These criteria establish guidelines for the review
process, ensuring transparency and consistency. Systematic reviews
emphasize making these restrictions transparent across studies. The
selection criteria are shaped by the review question and conceptual
framework, specifying factors such as participants, country, and language.
Overall, selection criteria play a crucial role in ensuring a systematic and
objective approach to reviewing research studies (Newman & Gough, 2020).
There were 21 articles that met the eligibility criteria as a final database. The
stages of this research apply the scheme of Bettany-Saltikov (2012)

presented in Figure 1.

Looking for relevant literature : Compile literature review
Identifying themes and
‘ gaps between theory and t
conditions in the ficld
Evaluating literature review sources P Drawing up the outline structure

Figure 1. Bettany-Saltikov’s literature review step

RESULTS AND DISCUSSION

Since students need to act like a scientist, they need to have more

understanding of scientific concepts and literacy. Based on the literature

96


https://doi.org/10.20414/jtq.v20i1.11367

Faresta, R.A., Suhardi, R.M., Safana, M. (2024). THE EFFECTIVENESS OF GO-LAB BASED INQUIRY LEARNING
SPACE (ILS) AS MEDIA ON SCIENCE SUBJECT FOR JUNIOR HIGH SCHOOL IN INDONESIA. Jurnal Tatsqif, 22 (1),
91-109. https://doi.org/10.20414/jtq.v20i1.11367

review that has been done, many studies revealed that the Go-Lab
incorporated with inquiry-based learning model is effective to increase
student engagement in science learning process. The section below describes
about supporting point of using Go-Labs as media in science subject to tackle
the issue regarding to a low of science engagement and science teaching

method.

Inquiry cycle

»

Online lab

-
y

Experiment
design tool

General tools ]

Figure 2 Go-Lab Inquiry Learning Space
The Go-Labs integrated with inquiry learning model can be an alternative
of learning media. The inquiry learning model will be an intervention for
students to be involved in science. According to Creagh & Parlevliet (2014), if
the instructor can foster creative thinking in the classroom, inquiry-oriented
learning will give students a lot of possibilities to get involved in solving

challenges related to science learning. What makes the Go-Lab unique
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compared to other learning media is that Go-Lab provides teachers to make
inquiry-based activities into an online platform (Tamami et al., 2022). This
online activity can be incorporated with any learning resources. Tamami et
al. (2022) in their study produced lesson plans, syllabus, and problem solving
and creativity ability instruments that integrated with the Go-Labs and
obtained 75% of validity scores. Because of this, teachers using the Go-Lab
ecosystem can integrate online labs, multimedia material, and learning apps
to enhance students' inquiry-based learning process (de Jong et al., 2021).
Additionally, teachers can trust and integrate Inquiry based learning into
their practice (Rodriguez-Triana et al.,2021). So that these findings suggest
that science teaching method problems that decrease students’ science
engagement can be tackled by using the Go-Labs inquiry-based learning. Not
only learning material can relate to inquiry learning in Go-Labs but also,
based on evidence, inquiry-based learning combined with virtual labs can
create a more engaging and meaningful online learning experience for
students (Putri et al., 2021). This indicates that students have an opportunity
to develop their idea and knowledge in scientific concept. It is because in
inquiry learning model students get involved in learning process
meaningfully. Inquiry-based learning encourages students to address
problems by conducting the appropriate research (Wood, 2013). As a result,
inquiry-based learning promotes the growth and use of higher-order
thinking skills such as search, question, critique, correlation, and analysis
(Hofstein & Lunetta, 2004).

Moreover, for students, the Go-Labs embedded with inquiry learning
allow them to work collaboratively through participating in educational
activities with their peers, which helps children develop qualities like
listening to others and being open to other viewpoints (Korkman & Metin,
2021). Another study conducted by Zulaichah et al. (2021) suggested that
through inquiry-based learning, students can learn like a scientist namely

through investigation and experiment activities. By treating students like
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scientists and using a methodical procedure that includes performing studies,
inquiry learning emphasizes learner-centered learning (Abdurrahman, 2017;
Putri et al., 2021; Ramdani & Artayasa, 2020). According to Nel-Ekici (2017),
inquiry learning is a lifelong ability that enables pupils to learn things
meaningfully and permanently through investigation and questioning. These
findings may result in enhancing students’ engagement that will contribute to
science concepts and literacy.

However, there are several drawbacks to inquiry learning that have been
discovered via research, one of which is that it takes a lot of time (Rosmala,
2021). Additionally, teachers continue to struggle with creating teaching
materials, such as the way they offer questions on scientific literacy and the
subpar way they incorporate technology into science lessons (Andriani et al.,
2021). In contrast to what has been said, research has demonstrated that The
Go-Lab can provide teachers with all the apps and laboratories they need to
construct a classroom. Virtual laboratories have been developed for
instructors with an overarching pedagogical organize (scenario) in which
teachers can assemble the lab(s) and apps provided (de Jong et al., 2021).
Moreover, these flaws can be fixed by creating guided inquiry-based learning
material that teachers can utilize to assist students' learning as well as to
educate and enhance their scientific literacy abilities (Andriani et al., 2021).
Although, there are several challenging for teachers in applying the Go-Lab
based inquiry learning, it can be solved by using the Go-Labs features and
teachers can create guided inquiry learning material.

The possibility for teachers to design specific inquiry learning spaces is
one of the features that distinguishes Go-Lab from other online repositories
(de Jong et al, 2014). In addition to that as opposed to alternative lab
approaches using cookbook procedures or discovery methodologies, the
inquiry strategy has been shown to be more successful (de Jong et al., 2013).
This evidence showed that only the Go-Lab provided by a feature called

Inquiry Learning Space (ILS) and its main domain is physics (de Jong et al,,
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2021). According to de Jong et al. (2014), inquiry learning space is the
components that come together in Go-Lab to create a learning space. Through
the ILS, the teacher can make a supportive collaboration and adjust the
lesson. de Jong et al. (2021) described that teachers can collaborate with peer
teachers or experts to create and modify inquiry learning phases and
guidance in an ILS. In addition, the ILS is created by emphasizing
individualization and collaboration using a particular social media platform
for STEM in the classroom (Gillet et al., 2013).

Besides that, teachers are supported by associated default ILSs and
scenarios that can be used as a starting point for development (de Jong et al.,
2014). These studies indicate that teacher can use ILS as a tool in developing
their lesson plan and any resource material related to science subjects.
Additionally, teachers have a flexible way to use the ILS, whether they want
to use a default or existing ILS or create new ILS in developing their learning
space and material. A further explanation is that the Go-Lab portal contains
lesson plans and ILSs that teachers can choose to continue using. When a
teacher is done with a self-written ILS or lesson plan, they can publish it to
the portal with a creative commons license so that other teachers can use it
(de Jong et al., 2014). For student, In ILS, the Go-Lab is enhanced with tools
(apps) to support the inquiry process, such as those that assist students in
formulating hypotheses or designing experiments, and with those that teach
twenty-first century skills like teamwork and reflection (de Jong et al., 2021).

On the other hand, there are several obstacles for teacher in using ILS.
Firstly, teachers using Go-Lab faces challenges in adopting educational
technology, particularly in creating well-designed inquiry environments (de
Jong et al, 2021; de Jong et al., 2014). Secondly, due to the Go-Lab as an
online media laboratory compared to physical lab, students can learn actual
laboratory skills using physical laboratory such as troubleshooting
machinery. (de Jong et al,, 2013). Moreover, student t can experience like

scientists when designing experiments that call for meticulous equipment
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setup and prolonged observations through physical lab (de Jong et al., 2013).
The last point is that the ease of experimenting in the Go-Lab may also result
in less structured student inquiries, as Renken and Nunez (2013) recently
discovered in an environment lacking experimental guidance. Despite these
claims, there are evidence suggest that the Go-Lab as a virtual media often
take less time to set up and deliver results of extensive studies instantly, they
are more efficient than real experiment (Zacharias et al., 2008). This finding
proved that online learning media can overcome any issue related to the
limitation of using the Go- Lab in science learning process. Another study also
revealed that using online labs to learn is frequently superior to learning in
actual laboratories for gaining conceptual knowledge (de Jong et al.,, 2013).
This conceptual knowledge would benefit for student that giving them more
time to experience an experiment and focus on its conceptual aspects. In
addition to that, for teachers and students who face a difficulty in using the
Go-Lab because they have less technological proficiency, with an overall
pedagogical structure (scenario) in which teachers can assemble the lab(s)
and apps given, the Go- Lab has been created for teachers (de Jong et al,
2021). To conclude, the Inquiry learning space (ILS) in the Go-Lab gives
benefits for teachers in managing and arranging the class virtually by using
any resources from the ILS particularly in science. This will contribute to
improve student engagement science learning process.

The Go-Lab ecosystem offers the teacher or instructor many types of help,
with the current focus being on the design process (de Jong et al., 2021).
These types of assisting can help teacher in designing the learning journey
for students. Every component (labs and apps) required for creating ILSs is
provided to teachers (de Jong et al., 2021). As a result, teacher can be easier
to provide any material related to science. this activity will lead to an
opportunity for student to gain an understanding of scientific concepts,
problem-solving, and engagement in science through inquiry-based learning.

(de Jong et al., 2014; Fang et al.,2016). The participatory design, responsive
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design, and privacy-by-design approaches were used to construct the Go-Lab
ecosystem (de Jong et al., 2021). Based on data in 2019, Golabz had 614 labs,
most of which were in physics, mathematics, biology, astronomy, technology,
environmental education, and engineering (de Jong et al.,, 2021). One of Go-
Lab ecosystem is Go-Lab Portal. The main content of this feature is repository
of online material that can be set up as a metadata for example to science
curricula. In addition, the Go-Lab portal will provide several extra features,
including a booking system, a bartering platform (which facilitates the
trading of skills and services), and access to the Go-Lab community (de Jong
et al., 2014). Another element is called apps. Most of these apps relate to Go-
Lab inquiry cycle learning processes and can be incorporated into an ILS to
aid students in their inquiry process (de Jong et al., 2021). In addition,
according to de Jong et al. (2021), for more precise design choices, the
sharing and assistance website Golabz provides a bigger collection of design
principles (tips & tricks).

On the other hand, according to Puspitarini and Hanif (2019), many
teachers who have not utilized the technology in the learning process
optimally because of the lack of knowledge and ability from the use of
technology as a medium of learning. Furthermore, teachers are not
adequately trained in the use of online labs since they hardly ever put
activities into practice in class unless they are comfortable with the
procedure and are able to handle issues (Gillet et al, 2013). However, to
refute these claims, other studies revealed that teacher will be able to use and
modify their inquiry-learning environments via the Go-Lab Portal (Frontend),
which will provide a simple to use platform (Gillet et al., 2013). In addition,
the Go-Lab portal will provide several extra features, including a booking
system, a bartering platform (which facilitates the trading of skills and
services), and access to the Go-Lab community (de Jong et al, 2014).
Furthermore, the Go-Lab ecosystem provides educational resources (also

known as ILSs, or inquiry learning spaces) that support inquiry learning and
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contain online laboratories as their primary component (de Jong et al., 2021)
These results show that, despite teachers limited technological proficiency,
Go- lab may be built using user-friendly tools. In other word, teacher can
tackle the issue by using the Go-Lab ecosystem to develop the science course

for students.

CONCLUSION

Science engagement and teaching method in science can be counted as
factors that lead to low scores in science teaching performance of students in
Indonesia. Science engagement is a multidimensional concept that
encompasses three components: behavioral, emotional, and cognitive. In
Indonesia, students face a challenge to get an engagement in science, with an
average score of 67.43 being classified as category C. Another point is that
science teaching method is a factor that restricts student engagement in
science, as it does not involve students in the learning process, such as
carrying out science investigations. This suggests that students in Indonesia
have not been able to apply science concept and analyze to solve a problem.
To overcome the issues, many studies have proved that inquiry learning
model can be used to assist student to develop their scientific concept.
Learning media integrated with inquiry-based learning is needed to improve
students' engagement in science education and provide an alternative way
for the teacher in science teaching from teacher-cantered to student-
cantered. It is effective in developing students' science process ability and
improving test results. The Go-Labs is an online media-based laboratory that
enables students to engage in science inquiry-based learning, which
encourages the development of conceptual domain expertise and inquiry
abilities. Even teachers who lack digital proficiency can still use the media
because it provides them with user-friendly tools and a pedagogically
structured approach. Therefore, the Go-Lab is effective to be used as learning

media because the effectiveness of the Inquiry Learning Space (ILS) in the
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Go-Lab, which is integrated with an inquiry-based learning approach and the

features of the Go-Lab aids in science teaching.,
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