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ABSTRACT

The learning model during the pandemic is still teacher-centered so that most students experience
problems in learning science. The purpose of this study was to measure the implementation of guided
inquiry assisted by interactive multimedia on scientific literacy skills, learning outcomes of fifth-grade
elementary school students. This research is a quasi-study with a non-randomized control group
pretest-posttest design. The population of this study amounted to 60 students—the use of samples
taken using non-randomized sampling. The experimental class has 30 students, and the control class
has 30 students. The method used for data collection is an objective test. The results showed that:
first, the scientific literacy ability of the experimental class was better than the control class based on
statistical tests of 84.79 (very good) and 76.83 in the control class. Second, student learning outcomes
in the experimental class were better than in the control class. It was concluded that the guided inquiry
strategy using interactive multimedia had a significant impact on scientific literacy and student learning
outcomes used in online science learning for elementary school students during the covid 19
pandemic. The research implication is that the inquiry learning model can be applied in the learning
process because it can improve students' understanding.

1. INTRODUCTION

Active and innovative learning aims to improve students' understanding which will affect the
improvement of scientific literacy skills and student learning outcomes. In line with what was conveyed
by (Jalaludin, 2019; Suwatra & Tegeh 2019) Active and innovative learning aims to make learning carried
out by teachers and students run effectively, efficiently, and able to make students better (scientific
literacy and learning outcomes) and with the innovation and creativity of teachers in implementing
learning will be able to improve student learning outcomes (Ariyani, 2021; Suzuki et al., 2020). The main
aspect of scientific literacy skills in 21st century learning can be implemented in real learning. Students
with good scientific literacy skills will be able to apply the knowledge learned to solve problems in
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students' lives (Rizaldi et al., 2020; Zain, 2017). Learning scientific literacy is directed at the formation of
the ability to identify problems based on evidence on nature associated with human activities using their
knowledge of science (S. Lee & Kim, 2018; Rostikawati & Permanasari, 2016). In primary school learning,
scientific literacy and learning outcomes are very important evaluation aspects. Teachers are required to
be able to develop students in language and scientific literacy with various approaches that can foster the
ability to think, work and have a scientific attitude and communicate it as an important aspect of life skills.
(Winarni, 2020; Rambe, Silalahi, & Sudrajat 2020).

However, the reality that is happening today is that there are people who take advantage of
advances in technology and science in the wrong way, such as exploitation of nature without thinking
about the impact it can have on the sustainability of life in nature (Kibbe et al., 2014; Zhang et al., 2021).
Understanding of science concepts and attitudes towards science is very important to be taught to
students since they start studying in elementary school to be able to preserve nature in the future (Weng
et al,, 2018; Yulianti et al.,, 2016). Everyone must have the literacy to maintain survival in this world. The
level of scientific literacy of elementary school students in Indonesia currently only reaches a score of 397
in the OECD with an average science score of 493, so that it is in a lower position when compared to
countries in ASEAN, which is ranked 44 out of 49 in 2015 (Hadi & Novaliyosi, 2019). The survey results
show that the scientific literacy skills of elementary school students in Indonesia need to be optimized by
developing literacy skills in science learning. This optimization can be done by identifying science learning
problems that often occur in elementary schools (Kurniawati et al.,, 2017; Yilmaz & Korur, 2021).

The gap that occurs between expectations and reality in the field based on the results of
observations has been carried out by researchers at one elementary school in Malang City to observe the
learning process related to the teaching teacher approach, the interaction process that occurs, and student
learning outcomes. Observations of all fifth graders show that learning is still in a behaviorism position
where explanations and information from the teacher are still dominant. Some students in both classes
had difficulty following the science learning (IPA) material on theme VIII which discussed the water cycle,
water characteristics and all concepts about water. The frequency of teacher-student interaction is not
strong because students still receive more information, there are no questions that show curiosity and
higher order thinking skills, but students follow the lesson very orderly and keep the class atmosphere is
not too noisy. The results of daily tests of students reach the KKM 40% of the total number of students and
the level of scientific literacy of students is at a low level and students have difficulty in dealing with the
material.

The difficulty faced by students is that the material presented by the teacher is considered
difficult to understand because it is only rote. Learning is still often teacher-centered and does not pay
attention to student activity (Andriyani & Suniasih, 2021; Suparmi, 2018). Learning only uses one
textbook where student books are the only source of learning, rarely uses media to help students
understand the material more easily and students also have difficulty understanding the form of questions
that are too complex (Dinatha & Kua, 2019; Herawati & Muhtadi, 2018). The unfavorable situation in
science learning is further strengthened by the state of the covid-19 pandemic that learning is non-face to
face (Amiti, 2020; Durnali, 2020; Ferri et al., 2020). The process of interaction and active learning
activities in face-to-face learning will be difficult to do (Mpungose, 2021; Rhim & Han, 2020). Based on
these results, it shows that the quality of science learning in Indonesia needs to be developed, one of
which is by using guided inquiry learning strategies to improve scientific literacy and student learning
outcomes.

The strategy used in this research is guided inquiry which is integrated in multimedia. In non-face
to face learning, the application of inquiry strategies is difficult because of limited interaction. If the order
of presentation of the material delivered through multimedia uses the syntax (learning steps) of guided
inquiry, students will follow guided inquiry learning. The integration of guided inquiry and multimedia is
very important to research to find effective learning strategies applied during the COVID-19 pandemic
while still accommodating the nature of science (Khamparia & Pandey, 2017; Lauc et al,, 2020). Guided
inquiry strategy is a very fun inquiry activity for students. Inquiry learning focuses more on student
activities conducting investigations, meaning that students are allowed to solve problems found by
students and there is an increase in student learning activities and alternative non-face to face learning
efforts in science learning in elementary schools so that meaningful science learning can still be done so
that students are taught to develop critical thinking skills, solve problems, and be able to follow future
developments and in guided inquiry learning the teacher acts as a moderator and interacts with students
through the network (Leonard & Nwanekezi, 2018; Yulianti et al., 2016). During the COVID-19 pandemic,
interactions between teachers and parents are carried out through social media. The teacher monitors the
learning process that occurs through interaction with social media (Laksana et al., 2019).
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The use of appropriate learning strategies and media is believed to improve scientific literacy
skills and student learning outcomes (Alvi & Ahmed, 2011; Purwanita et al, 2019). In guided inquiry
learning, the process of seeking and finding information by students is the main thing, students are not
given the material directly and the teacher is only a guide and facilitator (Gunawan et al, 2019;
Margunayasa et al., 2019). Learning strategies that are appropriate and can improve scientific literacy are
using a guided inquiry approach, students can learn independently both in formulating problems to
finding answers to these problems (Fadli et al., 2020; Jiang et al., 2018). In addition to the use of guided
inquiry strategies, it is necessary to support interesting media for students. Interactive multimedia is one
of the interesting media options for students. Interactive multimedia for inquiry learning is a learning tool
that contains materials, methods, limitations and evaluations that are systematically designed to stimulate
students' interest in learning and three-dimensional forms include sound, motion, video, animation that
can create interaction between students and the media (Indah Septiani et al.,, 2020; T. T. Lee & Osman,
2012). Scientific literacy can be increased by using guided inquiry-based interactive multimedia.

The findings of previous studies also state that the inquiry learning model can increase students'
enthusiasm for learning (Budiartini et al., 2013; Fitriana et al., 2014; Sumiarta et al.,, 2013). Other research
findings also state that interactive multimedia can facilitate students learning to improve student learning
outcomes (Andini et al., 2018; Fauyan, 2019; Majid et al., 2012). The urgency of this research is that with
the COVID-19 pandemic, teachers cannot meet with students directly, so media that can connect teachers
with students is needed. Teachers provide learning only in the form of assignments and very minimal use
of learning strategies. Learning is done online at in online learning, media that can connect teachers and
students is needed, media that can be used are digital media that can be operated by students. If during
face-to-face learning the teacher can interact directly with students, it is different when learning online. If
you don't use media that can connect teachers and students, then learning will have difficulties, thus
learning outcomes and students' scientific literacy skills will be difficult to achieve. This study aims to
analyze the Guided Inquiry Model Assisted by Interactive Multimedia Influences Science Literacy and
Science Learning Outcomes

2. METHOD

The type of research used is quantitative research methods. Quantitative research is the process
of finding knowledge using numerical data about what we want to know. The learning outcomes of fifth-
grade students with guided inquiry assisted by interactive multimedia and in this research through 3
stages, namely planning, implementation and reflection and evaluation stages. The experimental group
used guided inquiry learning assisted by interactive multimedia and the control class used the
conventional method (discussion). The research subjects were 60 students of class V SDN
Bandungrejosari 2 Malang, where class VA was the experimental class and VB was the control class. The
research subjects can be seen in the following table:

Table 1. Pen Subject researcher at SDN Bandungrejosari 2 Malang

Gender
Class Group Man Woman Amount
VA Experiment 14 16 30
VB Control 17 13 30
Amount 31 29 60

Each class was observed 2 times, namely before (pretest) and after learning (posttest). Before
data collection, an equivalence test was conducted. Equivalence test using SPSS 22 with a significance of
5% if the significance < 5% then the class is not equivalent if the significance > 5% then the class is
equivalent. After the equivalence test, the validity, reliability and discrepancy tests were continued. The
data collected was tabulated on average and then performed statistical tests using MANOVA. Before the
MANOVA test, a prerequisite test was performed (test for normality and homogeneity). The data
collection technique used two instruments. The first instrument is in table 3 which is in the form of
scientific literacy questions that can be used to measure students' scientific literacy ability scores, the
second instrument is under table 5 which is in the form of multiple-choice questions that are used to
measure student learning outcomes. Students' scientific literacy ability is measured based on indicators of
the three aspects of scientific literacy, namely content aspects, competence aspects and context aspects,
and for learning outcomes measured by the average experimental class and control class, then a
correlation test is carried out to determine the level of correlation between Y3 (literacy ability). science
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with Y4 (science learning outcomes). Testing is done by testing the product-moment with a significance
level of 5%. If the test results of both dependent and uncorrelated variables, then proceed with hypothesis
testing using the MANOVA test. If the two dependent variables Y3 and Y4 are correlated, then the analysis
to test the hypothesis is continued by using other analytical tests. The following are the instruments to
measure students' scientific literacy skills and student learning outcomes:

Table 2. Instruments to measure students' scientific literacy skills

Variable Collected data Collection Technique Instrument Target Indicator
Student  The results of students' Student's Science Pretest and Student  Content
science scientific literacy from 3  Literacy Result Test posttest aspect
literacy  indicators of scientific questions indicator
literacy aspects, namely
content aspects, process Aspect
aspects and context indicator
aspects before and after Pretest and process
being given treatment posttest
obtained through giving questions Context
pretest and posttest aspect
indicators

The data analysis technique is descriptive statistical data. To calculate the scientific literacy
analysis score, the student's correct answer score is divided by the maximum score multiplied by 100%.
The interpretation of the results of the scientific literacy analysis is in the following table 3. Hypothesis 1
was tested using one-way ANOVA through statistical variance, with test results if the F value of
significance <5% then Ho was rejected, meaning that there was a significant difference in students’
scientific literacy skills in science learning class V at SDN Bandungrejosari 2 Malang who were treated
with guided inquiry. assisted interactive multimedia with students in conventional classes.Hypothesis 2
was tested using one-way ANOVA through statistical variance. If the value of F with a significance of <5%,
then Ho is rejected, meaning that there are differences in student learning outcomes in class V a
(experimental class) and class V b (control class).

Table 3. Criteria for the percentage of scientific literacy scores

Criteria interval Criteria
86-100 Very good
76-85 Well
60-75 Enough
55-59 Low

<54 Very low

(Adaptedform Purwanto, 2013)

3. RESULT AND DISCUSSION

Result

This study shows that the use of guided inquiry strategies assisted by interactive multimedia
containing natural science material about water affects students' scientific literacy skills and learning
outcomes of 5th-grade elementary school students. This statement is reinforced by the findings obtained
by researchers in this research activity in the experimental class. The first stage that the researcher did
was to design where the researcher connected the learning materials to the students’ scientific literacy
skills using the strategy guided inquiry learning assisted by interactive multimedia contains material
about water in the science content of 5t-grade thematic learning of elementary schools where during a
pandemic learning with students is carried out online or non-face-to-face learning. Teachers design,
implement and evaluate online teaching and learning activities. The learning process begins with the
teacher designing learning activities starting from making concept maps, compiling a syllabus, lesson
plans, designing interactive multimedia that can support learning, compiling student activity sheets and
assessment tools.

The second stage is implementation, after the process of designing learning the teacher arranges
a schedule for the implementation of learning. Learning is carried out 6 times in 2 weeks. Before learning
is carried out, the teacher coordinates with parents by distributing student worksheets and flash drives

JISD P-ISSN: 2579-3276 E-ISSN: 2549-6174



Jurnal IImiah Sekolah Dasar Vol. 5, No. 3, Tahun 2021, pp. 415-424 419

containing interactive multimedia. The implementation of learning begins with the teacher greeting and
opening the lesson through a video shared by the teacher in the WhatsApp group. Then the teacher directs
students to carry out learning activities according to the guided inquiry syntax. Researchers conducted an
assessment of the implementation of learning with guided inquiry syntax. At the implementation stage,
the teacher carries out non-face-to-face learning, namely online, the teacher distributes the opening video
of the lesson through a video that is sent to students via broadcast messenger and WhatsApp groups.
Students are allowed to ask questions individually. Students follow the teacher's instructions and the
instructions on the student activity sheet. Then the teacher allows having group discussions with groups
of students in small WhatsApp groups consisting of 4 students in each group. Students can discuss via
video call. After students conduct discussions, experiments and complete student activity sheets, it is time
to enter the closing of the lesson. The closing of the learning is carried out by the lesson plan, namely the
teacher reflects, draws conclusions and follow-up activities.

The equivalence test of the two classes was carried out before testing the hypothesis, reliability
and difference test, while the results of the equivalence test showed a significance value of 0.298, meaning
that the two classes were equivalent or the same, the reliability test showed the results of 0.872 and the
difference power test showed the results of 0.46 then continued with the prerequisite test. (normality test
and homogeneity test), the results of the pretest normality test experimental class sig. 0.201 > 0.05 and
control class sig. 0.157 > 0.05 with a homogeneity of variance of 0.697 > 0.05, the statistical test results
show that the pretest data for the experimental class and the control class are normally distributed and
variables. To test the normality of the posttest results from the experimental class the value of Sig. 0.357 >
0.05 control class Sig. 0.189 > 0.05 and the value of homogeneity of variance is 0.584, from the statistical
results the posttest data from the experimental class and control class are normally distributed and
variables. The results of the normality test of scientific literacy value of Sig. 0.376 for the experimental
class and the control class Sig. 0.987 Levene statistical test Sig. 0.832, from the significant value it can be
concluded that the scientific literacy data is normally distributed and variables.

The results of the first hypothesis test obtained the value of F = 17.640; p < 0.05. The average
scientific literacy ability of students is in good criteria, this means that there is a difference in the scientific
literacy ability of students in the experimental class who received guided inquiry treatment with
interactive multimedia assisted by students in the control class who received conventional strategy
treatment and the average acquisition of scientific literacy in each aspect was higher in the experimental
class compared to the control class.The results of the second hypothesis test obtained the value of F =
89.222; p < 0.05, this means that there are differences in the learning outcomes of class V a students who
take part in learning activities with guided inquiry assisted by interactive multimedia with class V b
students who take learning with conventional strategies. The average learning outcomes of the
experimental class were higher than the control class as described below. Student learning outcomes in
both groups are presented in Table 8 and Table 9. Based on the data in Table 9 it is known that the
experimental class student learning outcomes have a high increase in learning outcomes (gain score 0.60)
compared to the control class (gain score 0.25) . This means that there is a simultaneous difference
between students' scientific literacy abilities and student learning outcomes who receive different
treatment in the two classes. Based on the explanation of the data, theoretically it can be explained that
the results of learning science in the experimental class with guided inquiry assisted by interactive
multimedia can improve student learning outcomes and make it more likely that students can construct
understanding and knowledge from the surrounding environment and from what they learn non-face to
face in the future. Covid 19 pandemic.

Discussion

The emergence of similar questions from students shows that there has been a thinking process
in students even though they carry out independent learning at home. The first question is still very
simple but they have thought that there is a difference in the weight of the container. The next question
has aroused the curiosity of students “why”. This question is very high for elementary school students and
it requires an understanding of science at a higher level of education (Johanns et al., 2017; Kavenuke et al.,
2020; Purwanita et al, 2019). Curiosity in learning is very important so that creativity arises from
students (Chen et al., 2018; Haromi, 2014). After that, students design and conduct experiments on the
nature of water having mass or weight and water can dissolve substances. In this experiment, students
used simple tools and materials in the form of water, clear glass, scales, spoon for stirring, sugar, salt,
syrup and ground coffee.
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Figure 1. Student experiments on the nature of water can dissolve substances

In Figure 1 it is known that students can prepare the tools and materials needed for the
experiment. This adaptability is very important in teaching students to solve problems according to the
existing environmental conditions (Asyari et al, 2016; Haryono, 2020; Zhou et al, 2013). Students
conduct experiments to test science variables so that they can collect data. Data analysis and conclusions
were made by students by answering questions on the LKS. One of the conclusions made by students is as
follows: First, water has a weight, it can be proven by weighing an empty glass with a glass filled with
water, so the glass filled with water is heavier because the water has weight. Both sugars dissolve in
water, salt dissolves in water, syrup dissolves in water and coffee milk powder also dissolves in water,
meaning that water can dissolve sugar, salt, and so on. The third stage is the stage of knowledge reflection
and evaluation. The purpose of this activity is to conduct a study of an initial knowledge or concept
obtained by students by conducting investigations and proving and evaluating the concepts that students
get (Athanases et al,, 2020; Supriyadi et al,, 2020). The proving process is carried out by students by
conducting experiments, with this activity students can strengthen students' knowledge based on the
results of the evidence and students can interpret the findings they get (Bancong & Song, 2018; Mahmoud
et al,, 2020). The inquiry learning method can make students active by doing learning by doing where
students have the opportunity to sharpen, classify or ask scientifically oriented questions, plan and
conduct experiments and collect questions, prove, connect the clarity of scientific knowledge and then
communicate it. (Arantika et al. 2019; Dagnew et al. 2020). Furthermore, hypothesis testing is carried out
to answer the hypothesis in this study.

After the three stages in the research were carried out, it was found that the descriptive results of
students' scientific literacy were based on the results of hypothesis testing, namely after carrying out
learning by being given guided inquiry treatment assisted by interactive multimedia in the experimental
class the average score was obtained on very good criteria and good criteria for the control class. Of the 3
aspects of scientific literacy ability, the aspect of scientific competence in the experimental class obtained
the highest score. Indicators on the aspect of competence are closely related to students' scientific
knowledge about science learning materials, namely about water which is contained in the VIII class V
Elementary School theme (Taruh et al. 2019 ; Mardianti 2020).

Learning with guided inquiry assisted by interactive multimedia is a learning process and is one
of the strategies to improve the quality of student education and can enable students to find their own
concepts through conducting experiments (Majid et al., 2012; Purwanita et al, 2019). The use of
interactive multimedia is one strategy to improve the quality of proper education for students, it can
improve student understanding and can help teachers optimize the learning process (Wulandari et al.
2017; Abdulrahaman et al. 2020). Students' scientific literacy showed higher experimental class results (S.
Lee & Kim, 2018; Putranta & Supahar, 2019; Rostikawati & Permanasari, 2016). The results of the posttest
in the experimental class showed that students were able to connect science, technology and the
environment. Based on student answers on student worksheets, it shows an increase in understanding
what students are learning. Descriptive analysis shows that science learning outcomes with guided
inquiry assisted interactive multimedia treatment are in good criteria and the control class are in good
criteria. The average learning outcomes of the experimental class are higher and there are differences
between this study and other studies.

The previous research findings also stated that the inquiry model was excellent for increasing
awareness of scientific literacy in learning (Gunawan et al.,, 2019; Kuala, 2020). Other research findings
also state that inquiry can invite students' curiosity to learn and participate in activities asking questions
to teachers and increasing students' scientific literacy (Daly-lesch & Daly-lesch, 2019; Fitriyati & Munzil,
2017). Other research also states that in guided inquiry strategy learning, students are more actively
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involved in constructing information rather than consuming knowledge (Irwanto et al., 2019; Washington,
2019).

The advantages of this research are expected to provide benefits for all parties who need it both
theoretical and practically. Theoretically, it is hoped that research can add insight and knowledge about
guided inquiry learning strategies with the help of interactive multimedia containing learning materials
about water for grade 5 elementary school students. Practically for the authors of this study can be used
as a useful tool to be able to implement knowledge about guided inquiry strategies assisted by interactive
multimedia in learning. The development of more innovative learning with online guided inquiry
strategies can still create student-centered learning and can be used as consideration for teachers in
determining strategies, media and learning materials by the interests of students along with the times. As
for the students themselves, the benefits obtained are that they can encourage students to be more active
and motivated in learning. The implications of this research are first, it is empirically proven that learning
using guided inquiry strategies based on interactive multimedia is better than conventional learning
strategies. In this study, the researcher has several limitations, namely that not all students have adequate
facilities in participating in online or non-face-to-face learning activities, such as gadgets and laptops. And
the researchers did not measure the increase in students' motivation and high interest in learning by
using a guided inquiry strategy assisted by interactive multimedia that contains material about water for
that there are several suggestions that researchers can convey.

4. CONCLUSION

Based on the results of the research and discussion above, it shows that learning in this pandemic
period, learning activities use Guided inquiry strategy with the use of interactive multimedia has a
significant effect on scientific literacy and student learning outcomes used in online science learning for
elementary school students during the covid 19 pandemic.
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