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ABSTRACT 
This study aims to examine the influence of scientific thinking ability in science literacy on 

students’ learning outcomes in the topic of plants within the Natural Sciences subject for Grade 

IV at SDN 012 Ujungbatu. Employing a quantitative approach with a correlational method, 

the research involved all 28 students in the class using a saturated sampling technique. 

Instruments used included a Guttman scale questionnaire to assess scientific thinking ability 

and multiple-choice tests to evaluate learning outcomes. Validity and reliability tests were 

conducted using SPSS version 25, with all items meeting the standards (Cronbach’s Alpha = 

0.920 for the thinking skills questionnaire and 0.960 for the learning test). Item analysis 

revealed balanced levels of difficulty and good discriminating power. Prerequisite tests 

showed that the data met the assumptions of normality and homogeneity. The hypothesis test 

using linear regression analysis demonstrated a significant positive effect of scientific thinking 

ability on science learning outcomes, with a regression coefficient of 0.450 and a significance 

level of 0.000. The findings confirm that students with higher scientific thinking abilities tend 

to achieve better academic results. Therefore, fostering scientific thinking skills in the context 

of science literacy is essential to enhance students' academic performance and critical 

reasoning from an early age. 
This is an open access article under the CC–BY-SA license. 

 

 

INTRODUCTIONS  
 

Education is essentially a process to help humans develop their potential for positive change. According to 

the National Education System Law Number 20 of 2003, education is a conscious and planned effort to create a 

learning atmosphere and learning process so that students actively develop their potential to possess spiritual and 

religious strength, self-control, personality, intelligence, noble character, and the skills needed by themselves, society, 

the nation, and the state (Rahmi & Yuswanti, 2021:74). Basic education is the primary foundation for the ongoing 
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development of students' character and skills. The Indonesian government continues to strive to improve the quality 

of basic education, one of which is through strengthening the learning of Natural Sciences (IPA). Science subjects not 

only introduce students to scientific concepts, but also aim to develop critical, logical and systematic thinking skills 

as provisions for facing the challenges of the 21st century (Amelia et al., 2025:435). Strengthening science education 

aims to produce a generation that is able to analyze, evaluate, and solve problems rationally. This is in line with the 

direction of curriculum policy which places more emphasis on meaningful, active, and contextual learning. Science 

learning at the elementary school level must be a space for building strong scientific reasoning, as a basis for improving 

the quality of student learning outcomes and increasing the nation's competitiveness in the long term (Parisu et al., 

2025:865). 

Scientific literacy is the ability to understand scientific concepts, apply them in everyday life, and make 

decisions based on valid scientific information. Scientific literacy encompasses understanding, process skills, and 

scientific attitudes, which need to be developed from an early age. In the context of science learning in elementary 

schools, scientific literacy is an important indicator in assessing learning success. Learning that can improve scientific 

literacy will produce students who think critically, analytically, and provide solutions to the problems they face 

(Aprizanti, 2023:412). In the latest curriculum, the science learning approach is more directed at exploration and 

contextual problem-solving, thus encouraging students to actively explore information and construct their own 

knowledge (Parisu et al., 2025:867). However, there are still many teachers who have not optimally integrated aspects 

of scientific literacy into science learning, so that students are only limited to memorizing the material without in-

depth understanding. Low scientific literacy has an impact on low learning outcomes and students' thinking abilities 

(Rahmawati, 2024:2). Therefore, it is important for schools to strengthen learning approaches that train scientific 

thinking skills as part of scientific literacy. 

Scientific thinking is the ability to understand, examine, and solve problems logically based on scientific 

methods. Scientific thinking activities include the process of observation, problem identification, hypothesis 

formulation, experimentation, data analysis, and drawing conclusions. Scientific thinking skills are crucial as part of 

scientific literacy because they serve as the basis for students to objectively assess information and construct 

arguments based on evidence, especially in Natural Science (IPA) learning (Handayani et al., 2023:2237). Natural 

Science (IPA) is a subject developed with the primary objective of achieving three aspects of learning. Therefore, IPA 

plays a crucial role in improving students' scientific knowledge, attitudes, and skills. This subject consists of various 

logically and systematically structured concepts about the natural environment, acquired through experience and 

various scientific processes. At the elementary level, IPA is an essential subject because it is the core of various other 

disciplines. However, many students consider IPA a difficult subject, so they tend to be less interested in this field 

(Royannisa & Rahmi, 2025:2178). 

In science learning practices in elementary schools, the development of scientific thinking can be carried out 

through simple experiments, group discussions, and observation projects. The learning process is inseparable from the 

media, methods, and learning outcomes. Learning carried out by teachers can pay attention to each individual to 

achieve maximum learning outcomes and a teacher also has an interesting learning strategy to improve student 

learning outcomes (Rahmi et al., 2023: 788). There are several factors that influence the achievement of student 

learning outcomes in the learning process, both originating from within the student and their environment (Rahmi et 

al., 2023: 418). Various studies show that students who have good scientific thinking skills tend to have higher learning 

outcomes because they are able to understand concepts more deeply and apply them (Mursyid et al., 2024: 5). In 

addition, scientific thinking also trains students not to accept information at face value, but to validate and interpret 

the facts obtained. This is very important in today's information age, so that students are not easily influenced by 

misinformation. Therefore, strengthening scientific thinking is an effective strategy to improve the quality of scientific 

literacy and student learning outcomes simultaneously (Susilowati, 2023:112). 
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Plants are a key topic in fourth-grade science and are highly relevant for developing scientific thinking skills. 

In this material, students learn about plant parts, their functions, the process of photosynthesis, and plant reproduction. 

This material has significant potential for use as a context for scientific literacy-based learning due to its concrete 

nature and relevance to students' daily lives (Juhaeni et al., 2022:243). Learning about plants can be linked to direct 

observation activities in the school environment, such as observing leaves, stems and flowers. Through these 

observations, students are trained to ask questions, record, compare, and draw conclusions. This process is part of 

scientific thinking skills that can be developed through inquiry activities or simple experiments (Aprizanti, 2023:418). 

Furthermore, plant material provides opportunities to develop critical and collaborative thinking skills through group 

discussions and investigations. With the right learning strategy, learning about plants not only improves students' 

knowledge, but also their scientific literacy skills and scientific reasoning skills (Zamilah et al., 2024:298). Therefore, 

plant material is very appropriate to be used in this study to measure the influence of scientific thinking on learning 

outcomes. 

Based on the results of initial interviews on February 17, 2025 at SDN 012 Ujungbatu, it was found that 

student learning outcomes in science subjects, especially on plant material, were still relatively low. Of the total of 28 

students, only about half, namely 14 students (50%), managed to achieve the KKTP (Criteria for Achieving Learning 

Objectives) of 75, while the rest had not achieved completeness. Low active student participation during the learning 

process. Teachers tend to use lecture methods and give assignments without involving students in exploratory and 

scientific activities, which leads to low scientific thinking skills of students. In addition, there are not many learning 

activities that involve direct observation, group discussions, or simple investigations. Students are less accustomed to 

carrying out scientific processes such as formulating problems, making predictions, or drawing conclusions from 

observations. As a result, students have difficulty understanding concepts and the relationships between materials. 

This shows that there is a gap between the learning approach applied and the need to develop students' scientific 

thinking skills and scientific literacy. Therefore, it is important to conduct further research to determine how much 

influence scientific thinking skills have on students' learning outcomes in plant science material. 

Seeing the conditions that occur at SDN 012 Ujungbatu, it is very important to conduct research on the 

influence of scientific thinking skills in scientific literacy on student learning outcomes. This research is important 

because it is able to provide an objective picture of the extent to which students' mastery of scientific thinking skills 

can influence learning achievement, especially in science material about plants. The results of this study are expected 

to be a reference for teachers in designing more effective and meaningful learning by emphasizing scientific activities 

and science literacy (Mursyid et al., 2024:6). Furthermore, the findings of this study can contribute to the development 

of science learning strategies in elementary schools to be more contextual and encourage active student engagement. 

This research will also enrich scientific references on the relationship between scientific literacy, scientific thinking, 

and learning outcomes, which has so far been limited at the elementary school level (Amelia et al., 2025:436). 

Therefore, the results of this study will not only be beneficial for improving the quality of learning at SDN 012 

Ujungbatu but can also be adapted by other schools facing similar problems. Therefore, the implementation of this 

research is highly relevant and urgent. 

The urgency of conducting this research lies in the effort to investigate the extent to which scientific thinking 

skills in scientific literacy contribute to the achievement of student learning outcomes. This study is intended to reveal 

whether or not there is a significant relationship between scientific thinking skills and student learning outcomes in 

the context of learning Plant material in the fourth grade science subject at SDN 012 Ujungbatu. 

 

METHOD 
This research was conducted with a quantitative approach using a correlational method to examine the 

influence of scientific thinking skills in scientific literacy as an independent variable on science learning outcomes in 

plant material as a dependent variable in grade IV students of SDN 012 Ujungbatu. Scientific thinking skills are 
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constructed as analytical skills that include observation, reasoning, and interpretation in understanding scientific 

concepts, while learning outcomes are measured through multiple-choice test scores. The research was conducted in 

the 2024/2025 academic year with all 28 fourth grade students as samples using a saturated sampling technique. The 

instruments used included a Guttman scale questionnaire to measure scientific thinking skills and a written test to 

measure learning outcomes. Data collection was carried out through distributing questionnaires and conducting tests, 

while data analysis included validity tests, reliability (Cronbach's Alpha), level of difficulty, and question 

discrimination. The prerequisite test was carried out using normality and homogeneity tests, then continued with a t-

test to determine the significance of the influence between variables. The decision is determined based on a 

comparison of the calculated and ttable values at a significance level of 5%. 

 

RESULT AND DISCUSSIONS  

Result 
1. Uji Instrumen 

In carrying out this study, the researcher implemented the validity testing of the measurement instrument by 

utilizing SPSS version 25 statistical software. An instrument is declared valid if it is able to measure the intended 

theoretical construct precisely and consistently in data collection. The validity of the questionnaire representing 

scientific thinking skills in scientific literacy, which is assumed to be related to student learning outcomes in the 

science subject of plant material, was evaluated using the Pearson Product Moment correlation technique. This 

procedure compares the empirical correlation coefficient (r count) generated by SPSS with the critical value of the r 

table distribution at a significance level of 5% and a sample size of 28 students, resulting in an r table value of 0.381. 

A questionnaire item is categorized as valid if r count > r table; conversely, if r count ≤ r table, then the item is 

considered invalid. Based on the analysis results presented in Tables 1 and 2, it was found that all 10 items in the 

questionnaire showed r count values that consistently exceeded the r table value, so it can be concluded that all 

statements in the instrument meet the construct validity criteria. To assess the internal consistency of the instrument, 

a reliability test was also conducted using the Cronbach's Alpha index. The test results are shown in the following 

table and show that the instrument is not only valid, but also has high reliability in measuring students' scientific 

thinking abilities in the context of scientific literacy. 

Table 1the Reliability Test of Scientific Thinking Ability 

Reliability Statics Information 

Cronbach's Alpha N Item  

0. 920 10 Reliable / good 

( Source: Researcher Processed Data: 2025) 

 
Table 2the Learning Outcomes Reliability Test 

Reliability Statics Information 

Cronbach's Alpha N Item  

0.960 10 Reliable / good 

( Source: Researcher Processed Data: 2025) 

Based on the results of the internal consistency test of the instrument, it is known that the Cronbach's Alpha 

coefficient for the scientific thinking ability questionnaire in science literacy reached 0.920, while for the student 

learning outcomes instrument on plant material, the value obtained was 0.960, each with 10 items. These values 

indicate a very high level of reliability, reflecting that both instruments have good internal stability and consistency in 

measuring the intended construct. Referring to the interpretative convention of Cronbach's Alpha, an instrument is 

declared reliable if it has an alpha value above 0.70 . Thus , both instruments in this study meet the reliability 
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requirements and are suitable for use as data collection tools in measuring the relationship between scientific thinking 

ability and science learning outcomes of fourth-grade students of SDN 012 Ujungbatu. 

Furthermore, to ensure the technical quality of the questions used as a tool for evaluating learning outcomes, 

a study was conducted on the degree of difficulty of each item. This analysis is intended to evaluate the proportion of 

students who are able to answer each question correctly, so that the level of cognitive accessibility of the question for 

respondents can be determined. More detailed information regarding the results of the analysis of the level of difficulty 

of the test items is presented systematically in Table 3 below. 

Table 3the Question Difficulty Level Test 

Question No. Difficulty of Questions Interpretation / Criteria 

1 0.50 Moderate / Sufficient 

2 0.77 Easy 

3 0.28 Difficult 

4 0.60 Moderate / Sufficient 

5 0.81 Easy 

6 0.27 Difficult 

7 0.67 Moderate / Sufficient 

8 0.72 Easy 

9 0.52 Moderate / Sufficient 

10 0.62 Moderate / Sufficient 

( Source: Researcher Processed Data: 2025) 

Based on Table 3, it can be concluded that of the 10 items analyzed, the distribution of difficulty levels shows 

a dominant proportion in the moderate or sufficient category, which theoretically indicates optimal item quality for 

measuring variations in student abilities. In detail, item number 1 has a difficulty index of 0.50 which is included in 

the moderate category, as are questions number 4 (0.60), number 7 (0.67), number 9 (0.52), and number 10 (0.62) 

which are all in the moderate difficulty range. Three other items, namely number 2 (0.77 ) , number 5 (0.81), and 

number 8 (0.72) are classified in the easy category, while two items, namely number 3 (0.28) and number 6 (0.27), 

show a high level of difficulty and are included in the difficult category. Thus, the composition of the questions reflects 

a constructive balance. 

As a follow-up to the analysis of the level of difficulty, a test was also carried out on the discrimination or 

differentiating power of each question item. The results of the study are presented systematically in Table 4 below. 

Table 4. Results of the Question Distinguishing Power Test 

Question No. Distinguishing Power Interpretation / Criteria 

1 0.818 Good 

2 0.854 Good 

3 0.751 Good 

4 0.878 Good 

5 0.821 Good 

6 0.856 Good 

7 0.880 Good 

8 0.769 Good 

9 0.813 Good 

10 0.830 Good 

( Source: Researcher Processed Data: 2025) 

Referring to Table 4, it can be concluded that all the test items have very good discriminatory ability in 

differentiating students based on their level of academic ability. The range of the obtained discrimination coefficients 

ranged from 0.751 to 0.880, all of which fell into the “Good” category according to the classification used. In detail, 

question number 1 showed a discrimination power of 0.818; number 2 was 0.854; number 3 was 0.751; number 4 was 
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0.878; and number 5 was 0.821. Furthermore, questions numbers 6 to 10 also showed high values with coefficients of 

0.856; 0.880; 0.769; 0.813; and 0.830, respectively. This high consistency of discrimination scores indicates that the 

instrument used has met quality standards in the context of both formative and summative evaluation. Therefore, it 

can be concluded that all the questions are worth retaining because they have the effective ability to differentiate the 

level of students' mastery of concepts proportionally. 

2. Prerequisite Test 

A total of 10 statements presented in the Scientific Thinking Ability in Science Literacy questionnaire have 

passed the validity verification stage and show statistically significant correlation coefficients. This instrument was 

distributed to 28 fourth-grade students of SDN 012 Ujungbatu as samples in a study that focused on the influence of 

scientific thinking skills on science learning outcomes in plant material. Before further analysis is carried out, a 

prerequisite test in the form of a normality test is first carried out to determine whether the data from the Scientific 

Thinking Ability and Learning Outcomes variables are normally distributed. Because the sample size was less than 

50 respondents, the Shapiro-Wilk test was used, which is more appropriate for small samples. Decision making in this 

test is based on the significance value (Sig.). If the Sig. value is > 0.05, then the data is considered normally distributed; 

conversely, if Sig. < 0.05, then the data is considered abnormal. 

Table 4Normality Test Results 

Tests of Normality 

 Statistics df Sig. 

Scientific Thinking Skills .941 28 .118 

Learning outcomes .939 28 .103 

( Source: Researcher Processed Data: 2025) 

Based on the results of the normality test using the Shapiro-Wilk method, a significance value of 0.118 was 

obtained for the scientific thinking ability data and 0.103 for the learning outcomes data. Because both values are 

greater than 0.05 , it can be concluded that all data are normally distributed. Thus, this research data meets the 

requirements for parametric statistical testing in the next inferential analysis stage. 

Furthermore, to ensure that the variance structure between data groups does not show inhomogeneity that 

could interfere with the validity of the analysis, a homogeneity of variance test was carried out. This test aims to 

identify the consistency of variance of each observation group involved in the study. The results of the homogeneity 

test are systematically presented in Table 6 below as part of the classical assumption verification process that 

accompanies the use of parametric techniques in analyzing relationships between variables. 

Table 5of Homogeneity Test 

Test of Homogeneity of Variances 

Learning outcomes 

Levene Statistics df1 df2 Sig. 

0.674 5 19 .648 

( Source: Researcher Processed Data: 2025) 

Based on the homogeneity of variance test conducted using Levene's Test, a significance value of 0.648 was 

obtained with Levene Statistic of 0.674, df1 = 5, and df2 = 19. Because the significance value is greater than the 

significance limit of 0.05 ( Sig. > 0.05), it can be concluded that the data variance between groups on the Learning 

Outcomes variable is homogeneous. This indicates that the assumption of homogeneity of variance as one of the 

prerequisites for continuing the analysis using parametric statistical tests has been met. Thus, the data is worthy of 

further analysis using inferential statistical methods. 

3. Hypothesis Testing 
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In order to evaluate the significance of the influence caused by the scientific thinking ability variable on 

student learning outcomes, this study applies a hypothesis testing procedure. 

Table 6Hypothesis Test Results 

Coefficients 
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 12,500 1,800  6,944 .000 

Scientific 

Thinking 

Skills 

.450 .105 .610 4,286 .000 

a. Dependent Variable: Learning Outcomes 

( Source: Researcher Processed Data: 2025) 

Based on the data in Table 7, it is known that Scientific Thinking Ability in Science Literacy has a significant 

influence on students' Science Learning Outcomes in the Plant material. This is indicated by a significance value (Sig.) 

of 0.000, which is smaller than the significance level of 0.05 . Therefore , the null hypothesis (H₀) is rejected, and the 

alternative hypothesis (H₁) is accepted. The regression coefficient of 0.450 indicates that every one unit increase in 

scientific thinking ability will increase student learning outcomes by 0.450 units. In addition, the t-count value of 

4.286 which exceeds the t-table value (at a significance level of 5% and df = n−2) strengthens that the effect is 

statistically significant. The standard Beta value of 0.610 indicates that the contribution of scientific thinking ability 

to learning outcomes is strong and positive. This finding confirms that students' scientific thinking skills are an 

important aspect in encouraging academic achievement in science subjects, especially in plant material at the 

elementary school level. 

 

Discussions 
The results of this study indicate a significant influence between scientific thinking skills in scientific literacy 

and student learning outcomes in science lessons, especially plant material. This reflects that students with higher 

levels of scientific thinking skills tend to achieve better learning outcomes. Scientific literacy is not merely the ability 

to understand concepts, but also involves the ability to reason, predict, and solve problems based on scientific evidence 

(Irsan, 2021:5632). In a study conducted by Gaol, Silaban, & Sitepu (2022:770), it was found that critical thinking 

skills have a significant influence on elementary school students' learning outcomes in environmental topics, which 

are also part of the science curriculum. In the context of elementary education, scientific literacy is crucial because it 

can foster students' curiosity and intellectual independence regarding the natural phenomena they encounter daily. 

Therefore, students with strong scientific thinking skills will be better prepared to receive, understand, and integrate 

the science learning material taught. 

Scientific thinking skills also play a role in shaping students' logical thinking frameworks, particularly in 

observing, classifying, and drawing conclusions about scientific phenomena. This process aligns with the scientific 

approach that underpins the Independent Curriculum and emphasizes the importance of hands-on experience in 

building conceptual understanding (Siregar et al., 2020:245). Therefore, when students are guided to develop scientific 

thinking skills through experiments, discussions, and reflection, they will demonstrate improved mastery of the 

material. Learning that integrates scientific activities can activate higher-order thinking skills, positively impacting 

students' long-term learning outcomes. 

Based on the results of the hypothesis test, a regression coefficient of 0.450 and a significance level of 0.000 

were obtained, indicating a strong positive relationship between scientific thinking skills and science learning 

outcomes. This finding aligns with research by Astutik (2021:80), which states that the implementation of guided 
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inquiry-based learning involving aspects of scientific thinking can significantly improve student learning outcomes. 

These results emphasize that when students are actively involved in the scientific process, they will more easily 

understand the material and develop the cognitive skills necessary to solve science problems. This is especially 

important in the elementary school context, which serves as the foundation for developing children's systematic 

thinking . 

The high reliability of the instrument as shown in the Cronbach's Alpha table supports the validity of the 

research results. Reliable instruments ensure that the data collected reflects the actual conditions of students in terms 

of their scientific thinking abilities and academic achievements. As stated by Nugraha (2022:156), the relationship 

between scientific literacy and learning outcomes can be known accurately if the measurement instrument is designed 

carefully and is able to reveal differences between individuals. In this study, the scientific thinking ability and science 

learning outcomes instruments showed reliability values of 0.920 and 0.960, respectively, which indicated very high 

internal consistency. 

Analysis of the level of difficulty and the discriminating power of the questions also strengthens the quality 

of the evaluation tools used. The majority of questions are in the moderate difficulty category and have good 

discriminating power, meaning that the questions are able to differentiate between students who have mastered the 

concept and those who have not. This is in accordance with the principles of scientific literacy which emphasize the 

importance of mastering concepts in depth, not just memorization (Suparya et al., 2022:160). Question items with a 

high discrimination index indicate that students with scientific thinking skills are better able to understand and answer 

conceptual questions. Therefore, high-quality evaluation is an important component in measuring the impact of 

science literacy-based learning. 

Science literacy-based learning also encourages active student involvement in the learning process. 

According to Fauziah et al. (2022:460), the use of experimental media and a scientific approach can foster students' 

curiosity and scientific thinking skills. This has implications for improved learning outcomes, as students feel 

challenged and motivated to investigate the material in depth. In this study, students who demonstrated a high interest 

in scientific activities demonstrated better academic achievement, reflecting the importance of active involvement in 

science-based learning processes. 

From the perspective of a pedagogical approach, scientific literacy cannot be separated from the use of inquiry 

and experimental methods. Research by Khairatunnisa et al. (2024:10) shows that the inquiry learning model directly 

improves students' scientific literacy through observation, analysis, and conclusion-drawing activities. This process is 

highly relevant to the findings of this study, where students who are more capable of scientific thinking also have 

higher learning outcomes. This approach helps students construct their own knowledge based on evidence, thus 

encouraging meaningful learning. 

Scientific thinking skills not only impact cognitive learning outcomes, but also shape students' scientific 

attitudes such as being critical, thorough, and objective. Rezkillah & Prasetyo (2023:40) emphasized that scientific 

literacy developed through experimental methods is able to shape students' scientific character while improving their 

cognitive achievements. In this context, developing scientific thinking skills is a crucial investment in developing a 

generation that is not only academically intelligent but also possesses scientific integrity. This is crucial for equipping 

students to face future challenges. 

Based on the overall findings, scientific thinking skills in scientific literacy have been proven to be a strong 

predictor of elementary school students' science learning outcomes. This research confirms that the development of 

scientific thinking skills must be an integral part of science learning from an early age. Astria et al. (2022:2747) 

showed that students' scientific literacy skills are still low, necessitating structured pedagogical interventions to 

improve them. By focusing learning on scientific thinking processes, teachers can help students build a strong and 

relevant conceptual foundation. 
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In conclusion, this study suggests that science teachers at the elementary school level strengthen learning 

strategies that foster students' scientific thinking skills. As stated by Ma'ruf & Rafianti (2023), scientific thinking can 

simultaneously improve student activity, scientific literacy, and learning outcomes. Teachers need to provide space 

for students to explore, discuss, and draw conclusions based on real-world observations. This effort will not only 

improve learning outcomes but also equip students with critical thinking skills in the information and technology era. 

Therefore, improving scientific thinking skills is a strategic step in strengthening the quality of science education in 

elementary schools. 

 

CONCLUSION  
 

Based on the research results, it can be concluded that scientific thinking skills in scientific literacy have a 

significant and positive influence on student learning outcomes in the science subject of plant material in class IV 

SDN 012 Ujungbatu. The instruments used in this study have been proven to be valid and reliable, with the analysis 

results showing that both the level of difficulty and the discriminating power of the questions are in the optimal 

category. The research data also met the prerequisite tests of normality and homogeneity, allowing for accurate 

inferential analysis. The hypothesis test yielded a regression coefficient of 0.450 and a significance level of 0.000, 

confirming that any increase in scientific thinking skills will be followed by an increase in learning outcomes. This 

finding is supported by various previous studies that suggest that strengthening scientific thinking skills can improve 

students' scientific literacy, critical thinking skills, and academic achievement. 
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