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Abstract: The purpose of this study is to examine the effect of the application of the guided 
inquiry learning model assisted by concept maps on the scientific literacy of junior high 
school students in the city of Mataram. The research was conducted through a pretest-
posttest design with a non-randomized control group. The sampling technique was 
purposive sampling. The sample of 90 students was divided into three classes, where the 
first-class applied guided inquiry learning assisted by concept maps, the second class 
applied inquiry learning without the help of concept maps, and the third class applied 
conventional learning. All classes were given a pretest and posttest scientific literacy. Data 
in the form of pretest and posttest scores were analyzed by Analysis of Variance (ANOVA) 
and continued with the Least Significance Difference (LSD) test at 5% alpha. The results 
showed that the mean score of students' scientific literacy in the class that applied the 
guided inquiry learning model assisted by concept maps was significantly higher than the 
mean score of the conventional class. The conclusion is that there is an effect of the 
implementation of the inquiry learning model assisted by the concept map method on 
students' scientific literacy. 
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Introduction  

 
Scientific literacy is the ability to understand 

science and use it to solve problems in everyday life. 
According to the Organization for Economic Co-
operation and Development (OECD) (2013), scientific 
literacy is scientific knowledge and the use of that 
knowledge to identify questions, acquire new 
knowledge, explain scientific phenomena, and draw 
evidence-based conclusions about problems related to 
science. Scientific literacy is very important for students 
because scientific literacy skills play a role in 
determining the success of citizens of a nation (Nofiana 
& Julianto, 2017). Ileriturk and Kincal (2018) state that a 
country's scientific literacy rating based on the results 

of the PISA evaluation is positively correlated to the 
productivity of its citizens. Productivity is measured 
based on the number of innovations, such as patents 
produced. 

The results of the PISA evaluation on students 
aged 15 years showed that the scientific literacy of 
Indonesian students was still low. Indonesian students 
are always ranked in the bottom 10 of the 60 - 70 
countries that participate in the PISA evaluation 
(Kemendikbud, 2013; Nofiana & Julianto, 2017; OECD, 
2016; OECD 2019). According to Firman (2007) as cited 
by Dian et al. (2016), one of the causes of the low 
scientific literacy skills of Indonesian students is the 
application of textual and less contextual learning. 
Furthermore, Fuadi et al. (2020) stated that the factors 
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that cause the low level of students’ scientific literacy 
are an improper selection of teaching materials, 
misconceptions, learning that is not contextual, and 
students' reading ability. Naturasari et al. (2016) also 
stated that the selection of a learning model that does 
not provide students to apply science process skills 
such as conducting investigations is also the cause of 
the low scientific literacy of Indonesian students. 

The results of the PISA evaluation are important 
information for consideration in choosing an effective 
learning model to improve students' scientific literacy. 
Current science learning should not only emphasize 
cognitive development at the level of memorization 
and understanding which includes low-level thinking 
skills but also more directed at developing scientific 
literacy through increasing students' ability to use 
knowledge to solve everyday problems. This is in 
accordance with the content of the PISA evaluation 
which emphasizes measuring the ability of students to 
use scientific knowledge, identify questions, and draw 
conclusions based on evidence in order to understand 
and make decisions regarding nature and changes 
made to nature (OECD, 2013). 

The solution to the problem of students’ low 
scientific literacy is if learning is packaged in an 
attractive learning model that is able to encourage 
students to build their own concepts through learning 
with a scientific, contextual approach, involving 
students' daily aspects, and utilizing the surrounding 
environment and local wisdom, so as to increase 
student activity (Dian et al., 2016). A similar statement 
is said that increasing scientific literacy requires 
mastery of science process skills (Feyzioglu et al., 2012), 
therefore these process skills are a major component of 
the application of the scientific approach in the 2013 
curriculum. Several research results show that guided 
inquiry learning is the most effective learning model for 
improving process skills and scientific literacy of junior 
high school students (Fatmawati & Utari, 2015; 
Hardianti & Kuswanto, 2017). 

The application of guided inquiry learning 
begins with activities to formulate problems, and then 
formulate hypotheses and create experimental designs 
(Llewellyn, 2013). The preparation of experimental 
designs is difficult for students to implement in 
learning activities (Artayasa et al., 2017; Subali, 2009) 
because conventional learning that has been applied so 
far is not optimal in facilitating the development of 
student skills in experimental activities (Anggraini, 
2012). In other words, the implementation of guided 
inquiry learning can run well if students have good 
science process skills too, so it is necessary to find a 
practical inquiry learning model that can help students 
improve their science process skills. 

Guided inquiry learning when applied to 
students who are inexperienced in conducting 
experiments can cause students to become frustrated in 
learning (Bunterm et al., 2014; Hodson, 2009). They do 
not know what to do. Thus, this problem needs to be 
addressed, for example providing assistance by 
integrating other methods into the stages of guided 
inquiry learning, especially at the stage where students 

formulate hypotheses and experimental designs. The 
integration of other methods is likened to a ladder that 
can help students go to a higher place. This other 
method serves to focus students' minds to relate topics 
or activities to one another, leading to the development 
of hypotheses and experimental activities. The method 
of focusing the mind by linking topics or concepts to 
one another is called the concept map method 
(Tapantoko, 2011; Widyastuti, 2010). 

Increasing the scientific literacy of junior high 
school students in the City of Mataram is an urgent 
matter to be done. Lestari's research (2019) on 248 
students spread across five junior high schools in 
Mataram City showed that nearly 50% of students have 
low and very low categories of scientific literacy scores, 
and only 5% have high scientific literacy scores. The 
mean score of the junior high school students' scientific 
literacy was 53 which was in the low category. Analysis 
of Student Worksheets (SW) applied by teachers at 
Mataram City Junior High School shows that the SW 
trains students more to explain phenomena 
scientifically and has less effort to train science process 
skills, such as designing scientific investigations, 
interpreting data, and proving scientific investigations. 
Research on science educators at the Mataram City 
Junior High School also shows that 50% of teachers 
have a low category of scientific literacy scores 
(Jamalludin et al., 2019). Therefore, the aim of this 
research is to test whether there is an effect of the 
application of guided inquiry learning assisted by 
concept maps on the scientific literacy of junior high 
school students in Mataram so that their scientific 
literacy does not continue to lag behind students in 
other cities. 
 

Method  
 

The independent variable of the research is the 
application of a different learning model, namely the 
inquiry learning model and conventional learning, 
while the dependent variable is students' scientific 
literacy. The study was conducted with a pretest-
posttest design with a non-randomized control group. 
The research took place in the even semester of the 
2020/2021 school year. The description of the research 
design is presented in Table 1. Based on the research 
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design, there were three learning models applied, 
namely: the guided inquiry learning model with the 
application of the concept map method (EX1, 2), the 
inquiry learning model without the application of the 
concept map (EX1), and the conventional learning 
model (CX0). 
 

Table 1. Research Design 
Groups Pre-test Treatment Post-test 

E O1 X1,2 O2 
E 

C 
O3 

O5 
X1 

X0 
O4 
O6 

 
Where; 
X1: The application of guided inquiry learning 
X2: Application of the concept map method  
X0: Application of conventional learning  
E  : Inquiry Class  
C  : Conventional Class 
(Adapted from Ali & Asrori, 2014) 

 
The research was conducted on junior high 

school students in the city of Mataram. Sampling was 
performed by using the purposive sampling technique 
because the sampling was carried out based on a 
specific objective. The objective is to select a sample of 
two schools based on consideration of school 
performance on the 2019 national exam. Based on the 
list of the average national exam scores from the 
Mataram City Junior High Schools, then one school 
representative who occupies the upper group and one 
representative from the lower group was selected. 
Students from each school were then divided into three 
classes, namely, the first class applies the guided 
inquiry learning model assisted by concept maps, the 
second class implements inquiry learning without the 
help of concept maps, and the third class applies 
conventional learning. 

The research instrument consisted of a scientific 
literacy test. The form of the test used was multiple-
choice (objective). The scientific literacy test indicators 
are presented in Table 2. 

 
Table 2. Indicators of Scientific Literacy Test 

No Indicators of Scientific Literacy*  Test Form  

1 Explain phenomena scientifically  Objective  
2 Evaluating and designing scientific 

investigations  
Objective  

3 Interpret and prove data 
scientifically  

Objective  

* Indicators of scientific literacy according to PISA (OECD, 
2016). 

 
All classes were given a scientific literacy pretest 

and posttest. Data analysis was carried out in stages. 
First stage, a sample equivalence test was conducted 

based on pretest data. Second, the treatment effect test 
on scientific literacy was carried out based on post-test 
data. Data in the form of pretest and posttest scores 
were analyzed by analysis of variance (ANOVA) and 
continued with the least significant difference test 
(LSD) to determine whether the three classes had a 
mean scientific literacy score that was significantly 
different or not. If the inquiry class that applies the 

concept map method has a higher test score, it can be 
concluded that there is an effect of the application of 
the learning model on students' scientific literacy. 
Before the Anova and LSD tests were performed, the 
scientific literacy test data were confirmed to be 
normally distributed and have homogeneous variances. 
The data normality test was carried out by the 
Kolmogorov-Smirnov test, while the data homogeneity 
test was carried out by Levene's Test of Equality of 
Error Variances (Prayitno, 2012). All tests were carried 
out with a statistical software package, namely SPSS for 
Windows Version 25. 

The learning process in each school (three 
classes) was conducted by a science teacher. The 
teacher applied three learning models in different 
classes, namely the guided inquiry learning model 
assisted by concept maps, the guided inquiry model 
without concept maps, and the conventional learning 
model. Communication in learning was conducted 
online through google classroom (GC). Through GC, 
the teacher delivered teaching materials in the form of 
Student Worksheets (SW) developed by the research 
team, namely teaching materials based on guided 
inquiry with concept map preparation (Figure 1), 
guided inquiry teaching materials without drafting 
concept maps, and conventional teaching materials.  
 

 
Figure 1. Example of a Concept Map Prepared by Students 

 
There were two kinds of concept maps prepared 

by students, the first concept map asks students to 
make or complete a concept map before the students 
conduct the experiment, while the second concept map 
is prepared after the students have completed the 
experiment. The first concept map aims to direct 
students to carry out the investigative steps 
appropriately, while the second concept map aims to 
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reinforce the learning that has been done. The topic that 
students learn is the Movement System of Living 
Things. 
 

Result and Discussion 
 
Sample Equivalence Test Results 

The equivalence test was performed to determine 
whether students from all of the research samples had 
the same initial ability or not. The equality of students' 
initial abilities is the basis for ascertaining whether 
differences in research results are due to differences in 
treatment, not because of differences in initial abilities. 
This test was done by giving a pretest to all students 
who are the research sample. The pretest questions 
consist of twenty objective questions with the content 
that matches the content that the students will study 
during the research. The equivalence test was carried 
out by the Anova test at alpha 0.05 and before the 
Anova test was conducted, the normality test and the 
homogeneity test were first performed. The test results 
indicate that the pretest score is normally distributed (p 
> 0.05) and has a homogeneous variance with a Levene 
test value of 0.148 and a significance value of 0.863 
which means it has p > 0.05, so that the pretest score 

meets the requirements tested by Anova.  The results of 
the equivalence test with Anova are presented in Tables 
3 and 4.  

 
Table 3. Mean Pretest  Score 

Class Total 
students  

Mean 
Score  

Standart 
Error (SE) 

Equality 
Notation  

A 29 55.17 3.250 a 
B 30 61.33 3.041 a 
B 32 53.75 3.471 a 

 
Where; 
A = Inquiry class with concept maps  
B = Inquiry class without a concept map  
C = Conventional class  

 
Table 4. Anova Test Results for Pretest Data 

 
Sum of 
Squares df 

Mean 
Square F 

Sig. 
(p) 

Between 
Groups 

990.184 2 495.092 1.525 .223 

Within Groups 28570.805 88 324.668   
Total 29560.989 90    

 
Based on Table 3, the mean pretest score for the 

inquiry class that applies the concept map is 55.17, the 
class that applies inquiry learning without making a 
concept map is 61.33, while the mean score for the 
conventional class is 53.75. The three classes have a 
mean with the same notation, namely a, which means 
that the three classes have a mean score that is not 

significantly different at alpha 0.05. This was evidenced 
by the results of the Anova test (Table 4) that students 
from the three classes had equal initial abilities as 
indicated by the value of F = 1.53, and significance or p 
= 0.22 or indicating p > 0.05. 
 

Treatment Effect Test Results 

Testing the effect of treatment on students' 
scientific literacy abilities was performed through the 
application of twenty scientific literacy tests. Before 
being applied to students, these questions have been 
tested by validators or experts (lecturers of Biology 
Education, FKIP, Mataram University) and science 
teachers of SMP 3 and 7 Mataram. The application of 
the scientific literacy test was conducted after the 
students have completed the lesson on the Movement 
System of Living Things. The mean score of students' 
scientific literacy is presented in Table 5. 

 
Table 5. Mean Scientific Literacy Score 

Class Total 
students  

Mean 
Score 

Standard 
Error (SE) 

LSD 
notation  

A 29 78.62 2.648 a 
B 30 73.83 3.885 a 
C 32 60.16 4.292 b 

Where; 
A = Inquiry class with concept maps  
B = Inquiry class without a concept map  
C = Conventional class  

 
Based on Table 5, the mean score of scientific 

literacy in inquiry class students who applies concept 
map preparation is 78.62 which is higher than the mean 
score of the inquiry class without applying concept 
maps is 73.83 and the average score for conventional 
class is 60.16. The normality and homogeneity test of 
the scientific literacy score shows that the scores are 
normally distributed and have a homogeneous 
variance which is indicated by a significant value or p 

greater than 0.05, as shown in Tables 6 and 7. 
 

Table 6. Normality Test Results 

Class 

Kolmogorov-Smirnov Shapiro-Wilk 

Statistic df Sig.(p) Statistic df Sig.(p) 

A .118 29 .200 .934 29 .071 
B .225 30 .000 .927 30 .040 
C .136 32 .138 .943 32 .093 

 
Table 7. Homogeneity Test Results 
 Levene Statistic df1 df2 Sig. (p) 

Based on 
Mean 

2.647 2 88 .077 

 
The results of hypothesis testing related to the 

scientific literacy variable were obtained based on the 
Anova test results. Based on the ANOVA test, it was 
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found that the mean score between the three classes 
was significantly different with the value of F = 6.72 
and sig (p) = 0.02 or less than p = 0.05, as shown in 
Table 8. 
 

Table 8. Results of the Anova Test for scientific literacy 

 
Sum of 
Squares df 

Mean 
Square F 

Sig. 
(p) 

Scientific 

literacy  
Between 
Groups 

5669.314 2 2834.657 6.723 .002 

Within 
Groups 

37103.213 88 421.627 
  

Total 42772.527 90    

 
Based on the LSD test (Table 9), the class of 

inquiry that applied and did not apply the concept map 
had a mean score that was not significantly different (p 

= 0.373), but both were significantly different from the 
conventional class (p = 0.001 and p = 0.01 or both has p 
< 0.05). 
 

Table 9. Scientific literacy LSD Test Results 

Dependent 
Variable 

(I)       
Class 

(J)  
Class 

Mean 
Difference   
(I-J) 

Std. 
Error Sig. (p) 

Scientific 
Literacy  

A B 4.787 5.347 .373 
C 18.464* 5.264 .001 

B A -4.787 5.347 .373 
C 13.677* 5.218 .010 

C A -18.464* 5.264 .001 
B -13.677* 5.218 .010 

 
Based on the results of this study, the inquiry 

class has a better ability to answer scientific literacy 
questions which include activities to explain 
phenomena scientifically, design experiments, and 
interpret and prove data scientifically. This is possible 
because, in this study, the inquiry class was given an 
SW which contained an inquiry activity guide. The 
guide contains experimental activities that students 
must do independently or in groups. Giving students 
the opportunity to design their own experiments will 
encourage students to actively seek information about 
scientific phenomena related to their experiments and 
increase their interest in analyzing and interpreting 
experimental data (Artayasa et al. (2017). This is in 
accordance with the opinion of Fatmawati and Utari 
(2015) that through the stages of investigation activities, 
students can state facts and explain scientific 
phenomena, and students are given the opportunity to 
evaluate and design scientific research and are trained 
to be able to interpret data and scientific evidence-
based on experiments that have been carried out.  
Likewise, it is said that students who apply guided 
inquiry learning have a positive attitude towards 
learning (Bilgin, 2009), and have learning motivation 

that increases significantly compared to the application 
of conventional learning (Lintuan et al., 2005). 

In this study, there were two kinds of SW that 
were made, namely SW which was accompanied by 
activities to make concept maps, and SW without 
asking students to make concept maps. The results of 
this study indicate that the mean score of the inquiry 
class that applies the concept map is higher than that of 

the inquiry class that does not apply the concept map, 
although based on the LSD test the difference is not 
significant. The task of compiling a concept map on the 
SW encourages students to analyze the relationship 
between one concept and another. The benefit of 
drafting a concept map according to Aprinawati (2018) 
is that it makes it easier for the brain to understand 
information because the way concept maps work is 
similar to how neural connections in the brain work. 
Concept map development also makes it easier for 
someone to develop ideas because they can start with 
the main idea and then use the connections in the brain 
to break it down into more detailed ideas (Widyastuti, 
2010). According to Tapantoko (2011), the application 
of concept maps can improve students' memorization 
and motivation to learn and cause students to be more 

creative. 
 

Conclusion  

 
The conclusion of this study is that there is a 

significant effect of the application of guided inquiry 
learning assisted by concept maps on students' 
scientific literacy. Students who apply inquiry learning 
accompanied by concept map-making have higher 

scientific literacy than students who apply conventional 
learning. Based on these conclusions, the suggestion 
that can be given is if the educator tries to apply guided 
inquiry learning accompanied by the assignment of 
making concept maps. 
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