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 Scientific literacy enables prospective teachers to use science processes and 

products, allowing them to engage in scientific discussions about social 

issues. The listen-search-read-discuss (LISERED) learning model was 

developed by researchers to enhance scientific literacy. This study aimed to 

assess the implementation of the LISERED model in improving students’ 

scientific literacy skills. The research followed a quasi-experimental design 

with pretest and post-test control groups. The study collected data on 

scientific literacy in chemistry education programs, involving 62 students as 

samples. The efficacy test utilized a written multiple-choice test, specifically 

the test of scientific literacy skills (TOSLS). The results indicated a high 

effect size (ES) for the LISERED model in enhancing scientific literacy 

mastery (ES Cohen=2.859; ES Hedges=2.824; and ES Glass=3.285). This 

model facilitates a more interactive and engaging learning environment, 

enabling students to develop a deeper understanding of science. 

Implementing the LISERED model empowers teachers to significantly 

enhance students’ scientific literacy comprehension. 
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1. INTRODUCTION 

Scientific literacy is an important skill because it can increase good knowledge in order to achieve 

success in school and in community life later [1], [2]. Students who are able to think critically, deductively, 

and inductively in science learning are highly emphasized in 21st century learning where teacher-centered 

learning must be transformed into student-centered learning [3]. Scientific literacy is a very important thing 

that students need to develop their minds while at university [4], [5]. This is because, science literacy is one 

of the key skills that is very important for students in the 21st century [6]. This is because today’s world is 

increasingly complex with rapid technological developments, urgent environmental issues, and global 

problems that require a deep understanding of science and critical thinking [7]. Scientific literacy is not just 

about mastering scientific facts, but also the ability to analyze information, understand the scientific method, 

and make decisions based on evidence [8]. Number of studies already stated that, students who have good 

scientific literacy will be better prepared to face future challenges, participate in technological developments, 

and contribute to finding solutions to complex problems faced by global society [9], [10]. Therefore, 

scientific literacy is one of the main competencies that needs to be embedded in education in the 21st 

century. It is important for an educated person to be able to make the right decisions, explain why, and be 

able to find solutions to a problem [11]. 

Scientific literacy is one of the abilities that every prospective teacher must possess in facing the 

21st century [12]. Scientific and technological knowledge is used by every individual in accessing, reading, 
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and understanding the global world [13], [14]. Scientific literacy makes it possible for each prospective 

teacher to be able to use science processes and products in making decisions so that they can participate in 

scientific discussions about science issues that affect social life [15]. 

Learning that leads to scientific literacy activities is important to carry out. This can improve student 

achievement. Students will also have a better scientific understanding with the skills of reading scientific 

reading texts [16]. Activities during integrated reading and writing can play an important role in achieving 

mind-on science learning. This activity will actively construct students’ thoughts and assist in problem 

solving [17]. Students’ reading skills greatly influence the assessment of scientific literacy because scientific 

literacy questions are presented in the form of reading (text) accompanied by several questions to be 

answered based on understanding the text. The results of previous research show that reading ability has a 

high correlation with the measurement of scientific achievement [18]. Good science learning to deal with 

changing times is important so that there is a need for science learning innovations that can lead students to 

individual scientific literacy [19]. Learning emphasizes that students as conscious beings understand the 

importance of their interactions with the environment. 
Scientific literacy is widely acknowledged as an essential component of education on a global scale. 

Its significance lies in its ability to tackle global issues and foster comprehension of scientific principles. 
Numerous nations, including Indonesia, are actively striving to enhance scientific literacy through the 
implementation of innovative teaching methodologies and revisions to the curriculum [17], [20]. However, 
Indonesia faces distinctive challenges due to its diverse cultural landscape and its aspirations for scientific and 
technological advancement. Despite advancements in education, there persist barriers to cultivating a robust 
scientific literacy among Indonesian students. Factors such as curriculum design, teacher training, and access 
to resources all contribute to shaping students’ grasp of scientific knowledge. Moreover, cultural attitudes 
towards science and technology can influence students’ perception and engagement with scientific concepts. 

A preliminary research was carried out in April 2019 at the Tanjungpura University on chemistry 

education study program through observation, questionnaires and interviews with several students and 

teachers. The pilot study was conducted to find the use of learning model to improve students’ scientific 

literacy. Based on the learning questionnaire given to 80 students, 85% of students stated that lecturers used 

the lecture method more often in conducting classroom learning. As many as 15% of students answered 

questionnaires that the lecturers had used other methods, namely practicum and group discussions. As many 

as 100% both lecturers and students stated the need for a learning model that increased scientific literacy. 

They strongly agree with the changing patterns of education that provide 21st century skills. Lecturers need 

to conduct teaching and learning process that is able to improve students’ scientific literacy. Furthermore, 

innovative lesson design as learning model in higher education to meet the challenge in improving students’ 

scientific literacy is needed. 

Implementing a learning model is a complex process that requires in-depth consideration of many 

factors [21]. This is because the learning model chosen will have a big impact on the success of learning 

activities [22]. Several factors that need to be considered include student characteristics, learning objectives, 

material taught, learning environment, and available tools [23]. Appropriate learning models must be 

designed to match the needs and preferences of learners and facilitate understanding and retention of the 

material [24]. Therefore, choosing the right learning model is very important in achieving learning goals and 

creating an effective learning experience. The development of a model suitable for information seeking 

activities already exists in the discovery and inquiry learning methods, but has not been integrated with other 

models that are suitable for 21st century skills [25]. This is the initial basis for consideration for integrating 

the main syntax of discovery and inquiry learning models, namely the process of searching, sorting, and 

selecting data or it can be summarized by the operational verb “search” [26]. Observing this description, it is 

necessary to find a way as an effort to make the learning process considered effective in training learning 

towards students, creating a learning atmosphere that is not boring and fun and changing the educational 

paradigm from being teacher centered to being student centered to improve student scientific literacy [27], 

[28]. Therefore, it is necessary to improve chemistry learning strategies in accordance with the objectives and 

nature of chemistry itself. 

One learning model that has been empirically proven to improve scientific literacy skills is the 

listen-read-discuss (LRD) model that was first developed by Manzo and Casale [29]. The LRD model was 

developed because of the demands regarding discovery-based learning (heuristic) which made students learn 

comprehensively to understand a subject or material. LRD has been applied in the last decade to improve 

scientific literacy skills in students during learning [30]. Some of these shortcomings include that LRD has a 

long time to be completely applied in learning because of its long syntax LRD can be difficult to implement 

if the majority of students are in passive class [31], [32]. In addition, LRD has not been widely used in 

science learning. LRD is more widely used in language learning [29], [31], [33]. This is also a challenge in 

itself to develop LRD in science or science learning. 
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The learning model developed integrates the LRD learning model with the discovery and inquiry 

learning models in the operational verb “search” section to obtain comprehensive, long-term (lifelong 

learning), and meaningful learning objectives [29]. The development of an LRD learning model with a search 

process is predicted to minimize the impact or deficiency of LRD, discovery, and inquiry learning as well as 

improve scientific literacy skills and 21st century skills in students [34]. 

The authorial team behind the present paper developed the listen-search-read-discuss (LISERED) 

model as an effort to increase scientific literacy in basic chemistry courses. LISERED is an innovative lesson 

design combining discovery and LRD model. The researcher intended to examine an increase in scientific 

literacy skills in basic chemistry courses. The LISERED model has four syntaxes, namely “listen”, “search”, 

“read”, and “discuss”. The “listen” stage trains students to be able to find information appropriately and 

relevant to the subject matter. The “search” stage accustoms students to a literacy culture, especially reading 

as a basis for analyzing and understanding knowledge from correct reading sources. The “read” stage trains 

students to have basic language skills in the process of explaining their scientific findings. The “discuss” 

stage trains students to find solutions to a scientific problem by discussing. Given the context of the 

aforementioned issues, the problem statement in this research revolves around the application of the 

LISERED model to enhance students' scientific literacy. Consequently, the primary objective of this study is 

to assess the effectiveness of implementing the LISERED learning model in introductory chemistry courses 

at the university level. 

 

 

2. METHOD 

This type of research was quasi-experiment with pretest and post-test control group design [35]. The 

quasi-experimental research method was used in research to collect data on scientific literacy of students in 

chemistry education study programs. This study aims to determine the effectiveness of the LISERED 

learning model in physics learning as an experimental class. The learning model as a comparative treatment 

is direct instruction (DI) learning model as a control class. 

Model testing at this stage is to determine the effectiveness of the LISERED model for students in 

basic chemistry courses. What is done is to compare the model developed with the conventional model in 

basic chemistry learning. The design used in this study was the randomized control group pre-test and post-

test with one group design which is presented in Table 1. 

This design comprises of two distinct groups, each of which selects a random subset of the 

population as a representative sample. The research study involved a total of 62 students as participants. The 

selection of these research participants was based on cluster sampling, considering that the study was 

conducted within the framework of specific course activities, making it impractical to include all classes or 

semesters. Apart from that, the number of samples selected for this research is considered to be quite 

representative of the population studied based on probability sampling theory [36]. Subsequently, the 

selected participants were divided into experimental classes, which received treatment using the LISERED 

learning model, and a control class, which received treatment using the DI learning model. The distribution 

of the sample size for each class is presented in Table 2. 
 

 

Table 1. One group pre-test post-test study research design 
Group Pre-test Treatment Post-test 

R1 T1 X T2 

R2 T3 - T4 

R1: experimental group, R2: control group, T: pre-test experimental 
group, T3: pre-test control group, X: treatment uses the LISERED,  

T2: post-test experimental group, T4: post-test control group. 

 

 

Table 2. Distribution of student research samples 
Class Learning model Group of samples Samples 

Experiment  LISERED Reg A1 chemistry 32 

Control DI Reg A2 chemistry 30 

 

 

The treatment is only given to subjects in the experimental group within a certain period of time. 

After the treatment is complete then the dependent variable of the two groups is measured. The mean 

difference between the pre-test and the post-test for each subject in the two groups was calculated. The 

results of these calculations are compared to ascertain whether the treatment given to the experimental group 

has resulted in greater changes than the comparison group [37]. 
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The instrument used at the product efficacy test stage was the test. The test method is a way of 

collecting data that exposes a number of questions to the research subject where student responses are 

categorized into correct responses or incorrect responses [38]. The test method is used to measure the 

scientific literacy of science teacher candidate students before and after using the developed products. The 

type of test used in this study is a written test in the form of a multiple-choice test which refers to a test to 

measure scientific literacy skills using test of scientific literacy skills (TOSLS) [39]. The research data were 

obtained through the pre-test and post-test using the TOSLS instrument consisting of 9 question indicators 

and 28 item items. 

The aspect of scientific literacy as knowledge means that students understand the method of 

questions that lead to scientific knowledge. This aspect indicator refers to the category of scientific literacy 

skills, namely: i) identifying a valid scientific opinion; ii) conducting an effective literature search;  

iii) evaluating the use of scientific information; iv) understanding the elements of research design and how 

they impact findings scientific; v) making graphs that can present data; vi) reading and interpreting 

graphically from data; vii) solving problems using quantitative skills, including probability and statistics;  

viii) understanding and able to interpret basic statistics; and ix) presenting conclusions, predictions based on 

quantitative data [40]. The criteria for student scientific literacy are shown in Table 3. 

The analysis used to determine the superiority of development products used data analysis on 

students’ scientific literacy abilities as measured by using pre-test and post-test. The t-test is used to 

determine the advantages of using the model. The t-test conducted was to determine whether LISERED 

model has different outcome. Whereas before the t-test conducted, the data collected during the research 

must be tested the analysis prerequisites using the normality and homogeneity test [41]. The effect size (ES) 

test is calculated by comparing the results of calculations using the formula [16]. The ES criterion is used to 

determine the effect of the use of the development model on the scientific literacy of prospective science 

teacher candidates [42]. 
 

 

Table 3. Criteria of students’ scientific literacy 
Category Score 

Very high 

High 

86–100 

76–85 

Moderate 60–75 

Low 

Very low 

55–59 

≤54 

 

 

3. RESULTS AND DISCUSSION 

3.1.  Description of students’ scientific literacy 

The data includes information on students’ scientific literacy abilities, which were assessed through 

the combined results of various aspects of scientific literacy. To analyze the data, the pre-test and post-test 

results were examined to determine the mean, standard deviation, gain, and N-Gain. These statistical 

measures were evaluated using both classical methods and by categorizing the data based on the collected 

scientific literacy ability categories. Table 4 provides a comprehensive overview of the complete data on 

scientific literacy, which was obtained by distributing questionnaires to students in chemistry courses. 

The data shows that the overall scientific literacy skills of students taught using the LISERED model 

(M=76.71; SD=6.03; gain=24.37) are higher than the scientific literacy abilities of students taught using the 

DI model (M=59.40; SD=5.78; gain=8.56). This certainly has an effect on the N-Gain achievement of 

students who are taught using the LISERED model (N=0.511) or are in the medium category are higher 

compared to the N-Gain of students taught using the DI model (N=0.174) or are in the low category. The 

findings show that students taught using LISERED model have better learning achievement than students 

taught using DI learning model. Figure 1 shows the comparison of pre-test and post-test results of treatments. 
 

 

Table 4. Student scientific literacy ability data 

Treatment ESLS Frequency 
Pre-test Post-test 

Gain N-Gain Interpretation 
Mean SD Mean SD 

LISERED High 12 53.04 3.64 77.9 6.1 24.86 0.529 Medium 

Low 20 51.64 2.80 75.5 6.97 23.86 0.493 Medium 

Mean 52.34 3.22 76.71 6.03 24.37 0.511 Medium 

DI High 10 51.9 3.52 62.2 6.62 10.3 0.214 Low 
Low 20 49.78 2.62 56.6 4.95 6.82 0.136 Low 

Mean 50.84 3.07 59.40 5.78 8.56 0.174 Low 
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Another analysis was carried out based on ESLS, where Figure 2 explains the illustration of the 

analysis results based on ESLS. The data shows that the LISERED learning model has a slightly greater 

effect on high ESLS (g=24.86; N-Gain=0.529) than on low ESLS (g=23.86; N-Gain=0.493), the same thing 

is also true occurred in the DI learning model which had a slightly greater tendency to influence high ESLS 

(g=10.3; N-Gain=0.214) compared to low ESLS (g=6.82; N-Gain=0.136). In the LISERED model, the  

N-gain at the ESLS level is in the medium category, while in the DI model, the N-Gain at the ESLS level is 

in the low category (ESLS=KALS). 
 

 

 
 

Figure 1. Comparison histogram of pre-test and post-test results of LISERED and DI 
 

 

 
 

Figure 2. Histogram of pre-test and post-test results of science literacy 
 

 

3.2.  Histogram of pre-test and post-test results of science literacy 

Based on the computational test results using SPSS 15, it is known that the overall test results state 

that the data is normally distributed (p value >0.05). Treatment in the form of LISERED learning model got  

p value 0.089, while treatment in the form of DI learning model got p value 0.096. It is said that the sample 

comes from a homogeneous population if the p value >0.05 using Kolmogorov-Smirnov test. The p value of 

calculated data is higher than fixed p value (0.096>0.05). The data were normally distributed. Levene’s test 

for equality of variances determined that the homogeneity of two group samples was 0.113. Based on the 

results of the Levene’s test of variance, it is known that the significance value of p value is >0.05 

(0.113>0.05), so the data has a homogeneous distribution. 

To compare the effect of treatments as learning models (LISERED and DI) on overall students’ 

scientific literacy achievement, a different test for the N-Gain mean score of LISERED and DI learning 

models was conducted. The test statistic used is the independent sample t-test. Provision for conclusion, 

namely significance <0.05, so there is a significant difference between LISERED and DI learning models. 

The results of statistical testing show that there is a difference in the acquisition of N-Gain scores of science 
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literacy between students taught using LISERED and DI learning models (p value 0.000<0.005). The 

complete results are shown in Table 5. 
 

 

Table 5. The result of the independent t-test 
Gain Mean SD T df Sig (2-tailed) 

LISERED 50.91 12.85 2.592 12.593 0.000 

DI 17.43 10.35 

 

 

3.3.  The effect of using listen-search-read-discuss model to improve students’ scientific literacy 

To find out how much influence the LISERED learning model has on the achievement of student 

scientific literacy, the ES is calculated using the R stat ES for calculator t-test application. The results of ES 

calculations show that the effect of the LISERED learning model on each mastery of scientific literacy is in 

the high category (ES Cohen=2.859; ES Hedges=2.824; and ES Glass=3.285). In detail, the results of the ES 

test can be seen in Table 6. 
 

 

Table 6. The ES LISERED test results based on the LISERED learning model 
Learning model Mean SD Cohen d Hedges g Glass Interpretation 

LISERED 50.91 12.85 2.859 12.593 3.285 High 

DI 17.43 10.35 

 

 

3.4.  Discussion 

The testing implementation activity extends to the mole concept material. The final abilities 

expected from this course are: i) accuracy in explaining relative atomic masses; ii) accuracy in determining 

relative molecular mass; iii) accuracy in converting moles to number of particles; iv) accuracy in converting 

moles to mass of substances; v) accuracy in converting moles to molarity; and vi) accuracy in determining 

the molecular formula of compounds based on experimental data. 

During the “listen” stage, the lecturer explains the concept of the reaction equation to the students 

and emphasizes the presentation of basic concepts. Stoichiometry is used to determine the mass in a balanced 

equation. The lecturer also provides a case study for the students to solve, aiming to develop their analytical 

skills and interest in further study. In the “search” stage, students explore their understanding and are 

encouraged to search for additional sources of information to strengthen their concepts. They have the 

freedom to choose various reading sources such as books, the internet, and other learning materials. The goal 

is for students to gather scientific information that can help them solve problems. Students show enthusiasm 

in finding the required information. During the “read” stage, students are asked to understand the reading 

sources independently. They focus on reading and concentrate to grasp the essence of the information. 

Students are engaged and take the learning resource seriously. In the “discuss” stage, students formulate 

appropriate answers and respond to problems raised by the lecturers and their peers. 

The findings showed that LISERED learning model is more suitable for students with high ESLS. 

Students entered the classroom with apperceptive knowledge so that they have already scientific literacy 

before the lesson began. It is supported by the previous research related to LRD and discovery learning 

model [10], [43]. Just like the research conducted by Prastika et al. [17], where they applied problem-based 

learning, the learning model includes steps similar to LISERED, namely “search” and “discuss”. Thanks to 

the implementation of this model, the students’ scientific literacy skills significantly improved. Moreover, the 

research also mentioned that changes occurred in the students’ attitudes as well [17], [44]. 

Students with better early scientific literacy will have better understanding in mastery learning of 

new concepts [45]. From the comparison of LISERED and DI learning model, students’ achievement during 

LISERED is higher than students’ achievement during DI in improving scientific literacy. It means that 

LISERED learning model is more suitable for the teaching and learning process of basic chemistry course 

than DI learnings model. The same result is found in the previous research regarding DI model [10], [46]. DI 

as learning model requires students to follow the direct steps given by the teacher. It means that the teacher 

controls the focus of classroom to engage in the explanation [46]. Students are not asked to join the 

interactive or two-way interaction [23]. According to Yaghmour and Obaidat [47], the implementation of the 

DI learning model in actual learning has the potential to enhance students' learning outcomes. However, the 

improvement or change is not significant enough to recommend this model when teachers aim for their 

students to achieve 21st-century skills [45], [47]. Meanwhile, scientific literacy requires students to be more 

active and engaging in the lesson. To sum up, LISERED model is suitable for chemistry learning. 
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The LISERED learning model is an approach that has been proven effective in increasing students' 

scientific literacy. This approach combines several important stages in learning scientific literacy [6]. The 

LISERED approach creates an active and collaborative learning environment, where students engage in a 

variety of activities that strengthen their understanding of science. Thus, this approach helps improve 

students’ scientific literacy through an effective combination of listening, searching, reading, and discussion 

[1], [4]. Certainly, the learning model that includes steps of inquiry, discussion, and reading is considered 

more successful in enhancing students’ scientific literacy, as proven by the research by Setiawan et al. [48]. 

The study successfully demonstrated that the implementation of a learning model that incorporates 

independent material search, reading, and discussion processes, such as the inquiry model, has a significant 

positive impact on improving students’ scientific literacy [48], [49]. 

Based on the results, the advantages of the LISERED model are that this model is able to improve 

students’ scientific literacy in basic chemistry courses, increase student activity during the learning process, 

create a new atmosphere and train 21st century learning skills, position teachers as facilitators in the learning 

process, position students as learning subjects where students are actively involved in the process of seeking 

information and conveying their findings, as well as changing teacher centered activities to student centered 

activities. It has been proven that the LISERED learning model is a very effective approach in increasing 

students’ scientific literacy. This research contributes practically by introducing an innovative learning 

approach, namely LISERED, which has been proven effective in enhancing students’ scientific literacy in 

higher education. LISERED not only integrates various sources of information but also develops students’ 

critical and analytical skills in evaluating and synthesizing scientific information. Theoretically, this research 

contributes by developing a new learning model that can serve as a foundation for further research in the field 

of scientific literacy. By combining the approaches of listening, searching, reading, and discussing, 

LISERED creates a comprehensive framework to facilitate student-centered learning and the development of 

scientific literacy skills. Additionally, this research also provides methodological contributions by offering 

practical guidelines for educators in designing and implementing LISERED-based learning. 

The LISERED model offers students the chance to engage in active learning, enhance their 

comprehension, and cultivate essential critical thinking abilities that are crucial for scientific literacy. 

However, the application process of this model in higher education exhibits certain weaknesses. These 

weaknesses encompass the search stage, which necessitates sufficient facilities and infrastructure like the 

internet. Additionally, the independent information-seeking and extraction by students becomes more 

challenging, and educators may not be fully proficient in effectively and efficiently managing class and time. 

 

 

4. CONCLUSION 

The LISERED model is effectively applied to basic chemistry learning in college students. This can 

be seen from the post-test score which is better than the pre-test value of scientific literacy and the calculation 

of the ES shows a relatively high value. The LISERED learning model can train students to have scientific 

literacy skills. The LISERED learning model can be applied more broadly by making modifications 

according to the needs and conditions for courses at universities or subjects in schools to improve students’ 

scientific literacy. Modification of the LISERED learning model becomes an opportunity as a form of further 

research for other researchers. Based on the research results, several suggestions have been identified as it is 

recommended that this learning model can be applied to other subjects using more rigorous experimental 

methods and with a wider sample size. 
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