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The 21st-century learning process highlights the critical thinking skills 

concept. Critical thinking has the highest chance of impacting students' 

learning outcomes. One of the learning models to increase critical thinking 

skills was guided inquiry. This research aimed to analyze the correlation 

between critical thinking skills and learning outcomes on reaction rates topic 

using the Guided Inquiry learning model. This research used a correlational 

design.  Subjects were students of SMA Negeri 1 Krian class XI MIPA 6 odd 

semester in the academic year 2020/2021 as many as 34 people. The data 

were obtained using the observation sheets instrument to implement the 

guided inquiry learning model, the critical thinking skills test sheets, and the 

learning outcomes test sheets. Data were analyzed using Pearson correlation 

and linear regression analysis used (α) 0.05. The results indicated a 

significant positive correlation between critical thinking and learning 

outcomes on reaction rates topic using the Guided Inquiry learning model. 

The regression equation obtained between the two variables is Y = -16.575 + 

1.170X with reliability value 76,3%. The N-gain score obtained for each 

indicator of critical thinking skills and learning outcomes ≥ 0.7 at high 

criteria. 
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1. INTRODUCTION  

In the Industrial Revolution 4.0, the education sector must prepare students with the four most 

essential skills in the 21st century known as "Four Cs," which are critical thinking, creativity, 

collaboration, communication (Redhana, 2019). One of the priorities in the education sector is necessary 

thinking skills (Frima et al., 2020). In line with Permendikbud No 22 of 2016 concerning Competency 

Standards for Primary and Secondary Education Graduates, the main goal of education is critical thinking 

skills, namely thinking logically and rationally about a problem (Permendikbud, 2016). 

The concept of critical thinking describes the participation of students in the process of building 

knowledge through reflection and deep thinking. Curiosity and questioning are characteristics needed 

from someone who thinks critically because they always try to answer a question or look for evidence to 

https://creativecommons.org/licenses/by/4.0/
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support claims (Saleh, 2019). Indicators of critical thinking skills include interpretation, analysis, 

inference, explanation, evaluation, and self-regulation (Facione, 2015). 

One of the government's efforts to meet the demands of the 21
st
 century is by implementing the 

2013 Curriculum as a refinement of the previous curriculum. Students are required to master all aspects of 

learning, namely cognitive, affective, and psychomotor aspects. The 2013 curriculum is implemented in 

Indonesia to develop higher-order thinking skills (HOTS), and critical thinking skills are among the 

competencies in higher-order thinking skills (Thamrin, N. R. & Agustin, 2019). Critical thinking is not 

only an educational goal but also an integral part of education at any level. This is because critical 

thinking is a thought that analyzes, evaluates, chooses, and provides the best solution for students in 

solving a problem, especially in academic life (Utami et al., 2017). 

Students' critical thinking skills are still low, especially for chemistry subjects, because the 

learning method still focuses on the teacher as a subject (teacher-centered), resulting in a lack of 

opportunities for students to actively participate when the learning process is ongoing and affects their 

critical thinking skills (Oktaviana et al., 2016). Based on a survey on students of class XII MIPA 5, 85% 

of students stated that chemistry is complex. Some of the reasons cited include: too many formulas, the 

material is confusing and less meaningful, the teacher explains only briefly and lacks detail so that 

students do not understand the material, the learning methods used by the teacher are complex for 

students to understand, and the learning media only uses books.  

This fact is supported by the results of field observations carried out in class XII MIPA 5 through 

the implementation of the critical thinking skills (CTS) test on the topic of reaction rate on the 

interpretation indicator 85% of students have not been able to determine problem formulations, 

hypotheses, and classify variables. In the analysis indicator, 79% of students have not been able to 

provide an accurate analysis. In the Inference indicator, 56% of students have not been able to make 

conclusions correctly. On the explanation indicator, as much as 65% of students have not provided strong 

arguments. 

Learning success is influenced by several factors, namely input, process, and learning outcomes. 

Information is viewed from the level of critical thinking skills, while the learning process is viewed from 

the strategies, approaches, and learning models used by the teacher when learning takes place. For 

indicators of learning success, it can be seen from students' learning outcomes (Andayani, 2018). All 

parties want to optimize learning outcomes. Therefore logical and critical thinking is needed for raising 

the progress of learning in the future (Hallatu et al., 2017). 

Learning outcomes in the knowledge aspect are used as indicators in evaluating student learning. 

The factors that influence learning outcomes include critical thinking skills, learning styles, metacognitive 

skills, and learning models. However, from these various factors, necessary thinking skills have the most 

significant influence on student learning outcomes, namely, 73.9% in biology subjects (Mite & Corebima, 

2017). Another study states that critical thinking skills are positively correlated with student learning 

outcomes (Dehghani et al., 2011). 

Specific research related to the correlation between critical thinking skills and learning outcomes 

based on post-test scores of chemistry subjects, especially reaction rate material, can provide better 

information about how critical thinking skills correlate with learning outcomes. The research results 

obtained are significant for the implementation of the learning process and other related research. If the 

learning model is implemented appropriately, simple linear regression for the relationship between CTS 

and learning outcomes will be better. The characteristics and advantages of each learning model are 

different. Therefore, the learning outcomes and simple linear regression equations obtained for each 

learning model are different. 

Critical thinking skills are honed through the learning process (Biber et al., 2013). Guided inquiry 

is a learning model suitable for improving necessary thinking skills (Murnaka et al., 2019). The choice of 

the guided inquiry model is also based on the characteristics of the reaction rate material, which is 

abstract, requiring the ability to understand, memorize, calculate, analyze and conduct experiments 

(Efliana & Azhar, 2019). 

The guided inquiry model was assessed according to the material characteristics of the reaction 

rate (Sundari et al., 2017). The guided inquiry model has 5 phases, namely: the confrontation with 

problems (presenting problems), collecting data from phenomena, collecting data from experiments, 

organizing and formulating explanations, analyzing the inquiry process (Joyce et al., 2015). Guided 
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inquiry learning is a learning activity that is structured in such a way as to involve students in carrying out 

systematic, logical, critical, and analytical investigations of the problems at hand (Jauhar, 2011). 

This statement is supported by research that explains that critical thinking skills can be improved 

by implementing the guided inquiry model with classical completeness obtained, namely 92.02%, and the 

N-gain score is in high criteria (Ulya & Nasrudin, 2019). Other research also states that critical thinking 

skills have increased by implementing the guided inquiry model with an N-gain score of 0.75, a high 

criterion (Hikmah & Nasrudin, 2016). 

Based on this description, it is necessary to research the correlation between critical thinking 

skills and learning outcomes on the topic of reaction rates by applying the guided inquiry learning model. 

This study aimed to describe the correlation between necessary thinking skills and learning outcomes on 

the subject of reaction rates by implementing the guided inquiry model. 

 

2. METHOD  

Types of Research 

This research is quantitative. The method of this research is descriptive quantitative through 

correlational analysis. The independent variable (predictor) in this study is critical thinking skills, while 

the dependent variable (criterion) is learning outcomes. 

Time and Place of Research 

The research was conducted in the odd semester of August-October 2020 at SMA Negeri 1 Krian 

Sidoarjo, East Java. 

Research Subject 

The subjects of this study were 34 students of SMA Negeri 1 Krian class XI MIPA 6 odd 

semester in the academic year 2020/2021. 

Research Procedure 

 The research is conducted in two stages. First, the preparation stage includes performing a 

literature study on critical thinking skills, material reaction rates, and the guided inquiry model. Develop 

learning tools in the form of syllabus, lesson plans, student worksheets, and research instruments, 

including the observation sheet for the implementation of the guided inquiry model, pre-test and post-test 

CTS sheets, and learning outcomes. Furthermore, a study and validation of learning tools and research 

instruments were carried out. While the implementation stages include implementing the pre-test critical 

thinking skills, the performance of learning using the guided inquiry model twice face to face, followed 

by post-test critical thinking skills and learning outcomes. 

Data Collection Technique  

The data collected are qualitative data and quantitative data. The source of qualitative data is the 

guided inquiry model compliance sheet. Observation indicators for implementing the learning model 

include the stages in the syntax of the guided inquiry learning model and take the form of a rating scale 

(Riduwan, 2015).  

The quantitative data in this study came from the CTS pre-test-post-test data in the form of 

essays and the learning outcomes in multiple-choice. The instrument used has been validated by the 

validator. Validation includes construct and content in the form of conformity assessment of the 

observation sheet of learning implementation with guided inquiry syntax, the suitability of item items 

with learning indicators and CTS indicators to be measured including interpretation, analysis, inference, 

and explanation, as well as the difficulty level of the questions. The validation results obtained were in the 

form of a percentage of 90.35% with perfect criteria. 

Data Analysis Technique  

 The implementation of the guided inquiry learning model was analyzed using data obtained from 

the observation sheet of the learning model's feasibility. The following formula calculates the analysis of 

the percentage of learning implementation: 

                                    
                         

             
     

Furthermore, the portion obtained is converted to the percentage category table for learning performance 

(Riduwan, 2015). 

Table 1. Percentage Conversion of Learning Implementation 

No Percentage (%) Criteria 

1 0-20 Very less 
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2 21-40 Less 

3 41-60 Enough 

4 61-80 Good 

5 81-100 Very good 

Data analysis used prerequisite tests and hypothesis testing. The prerequisite test is in the form of 

normality test data pre-test-post-test CTS and learning outcomes. The normality of the Shapiro-Wilk 

method is used because the data used is less than 50 data (Razali & Wah, 2011). The linearity test 

followed them. The linearity test can be seen in the ANOVA Table in the Linearity column. If the 

significance value is less than 0.05, the variables tested have a linear relationship (Ghozali, 2016). 

Hypothesis testing using the Pearson correlation test and regression test (Tanujaya et al., 2017). 

The Pearson correlation test aims to prove whether there is a correlation between critical thinking skills 

and learning outcomes. Data were analyzed using SPSS 23.0. 

 The last stage was carried out the N-gain test on each CTS indicator studied (interpretation, 

analysis, inference, and explanation) to determine how much improvement there was after learning using 

the guided inquiry model. The N-gain test is also used to determine how much improvement in learning 

outcomes (Nisa et al., 2018). The data used were pre-test and post-test data from the CTS and learning 

outcomes that had previously been tested for normality by the Shapiro-Wilk method. The N-gain test can 

be calculated by the following formula (Hake, 1998): 

 
Description: <g> = increase in CTS; <Sd> = posttest value; <Pretest value  

The N-gain score obtained is classified to determine the N-gain criteria. N-gain score <0.3 is in the 

common criterion, N-gain score of 0.3-0.7 is in the medium criterion, N-gain score ≥ 0.7 is in the high 

criterion. 

 

3. RESULTS AND DISCUSSION   

Learning Implementation Analysis 

Learning implementation analysis aims to describe the implementation of the guided inquiry 

learning model. Data obtained from observations of the performance of learning two times face to face. 

Statements are made during the learning process. Observation indicators for implementing the learning 

model include the phases that exist in the syntax of the guided inquiry learning model. The steps observed 

were (1) Confrontation with problems, (2) Verification of data collection, (3) Collecting experimental 

data, (4) Organizing, formulating explanations, and (5) Analysis of the investigation process as presented 

in Figure 1. 

 
Figure 1. Graphic of Guided Inquiry Learning Implementation 

Based on Figure 1, the implementation of learning through the performance of the guided inquiry 

learning model is in the outstanding category with a percentage of each phase ≥61% and an average 

percentage of 96.75% at the first meeting and the second meeting an average percentage of 98.32%. This 

finding follows the results of previous research that the implementation of the guided inquiry learning 

model on chemistry matter is in the excellent category (Fadlilah & Nasrudin, 2020).  

In phases, 1 to 3, namely confrontation with problems, verification of data collection, and 

experimental data collection processes, trained critical thinking skills are interpretation indicators. In the 
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first phase, students are asked to formulate problems based on the phenomena shown. In the second 

phase, students are requested to verify issues by formulating hypotheses or provisional assumptions; in 

the third phase, students are asked to classify relevant variables and causal test relationships through 

experiments. 

In the fourth phase, students were asked to organize the data obtained in tables and graphs and 

analyze the relationship between variables to improve their critical thinking skills on analysis indicators. 

After that, students are asked to conclude the results of the analysis. It is in this phase that the inference 

indicator is trained. In the fifth phase, students are asked to present the results of their experiments in the 

form of solid arguments. This phase trains critical thinking skills on explanatory indicators. 

The next stage is the correlation analysis between the CTS and learning outcomes. The research 

data used were the results of the CTS post-test and the post-test offshoots of understanding the topic of 

reaction rates with the implementation of the guided inquiry model. Before the correlation test was 

carried out, the data obtained had to pass the Shapiro-Wilk & Linearity test for normality. 

Prerequisite Test 

a. Normality test 

The purpose of the normality test is to test whether a variable is normally distributed or not. If the 

significance value obtained is more than 0.05, then the data is normally distributed (Ghozali, 2016). The 

methods that state the best average distribution results for data totaling less than 50 are the Shapiro-Wilk 

method, Lilliefors, and Kolmogorov-Smirnov methods. The results of the Shapiro Wilk CTS normality 

test and learning outcomes are shown in Table 2. 

Table 2. Shapiro-Wilk Normality Test Results 

 Shapiro-Wilk 

 Statistics df Sig. 

Critical 

Thinking Skills 
.967 34 .382 

Learning 

outcomes 
.938 34 .056 

Based on the normality test, a significance value of 0.382 was obtained in the critical thinking 

skills data, while a significance value of 0.056 was obtained for the learning outcome data. Both variables 

show a significance value> 0.05, which indicates that the CTS data and learning outcomes are normally 

distributed. 

b. Linearity Test 

The purpose of the linearity test is to test whether there is a significant linear relationship between 

CTS and learning outcomes (Sugiyono & Susanto, 2015), as presented in Table 3. 

Table 3. Linearity Test Results 

 

Sum of 

Squares Df 

Mean 

Square F Sig. 

Learning 

Outcomes * 

Critical Thinking 

Skills 

Between 

Groups 

(Combined) 
1664.488 7 237.784 

13.04

1 
.000 

Linearity 
1632.676 1 1632.676 

89.54

2 
.000 

Deviation from 

Linearity 
31.812 6 5.302 .291 .936 

Within Groups 474.074 26 18.234   

Total 2138.562 33    

According to Ghozali (2016), data is said to have a linear relationship if the significance value obtained is 

less than 0.05. It can be seen in Table 3 that the significant value in the linearity column for critical 

thinking skills is 0.000 <0.05, which indicates a linear relationship between critical thinking skills and 

learning outcomes. 

Hypothesis Test 

The purpose of hypothesis testing is to test whether or not there is a correlation between CTS and 

learning outcomes on the topic of reaction rates by implementing the guided inquiry learning model. The 
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hypothesis test used is the Pearson correlation test and regression using SPSS 23 with a significance level 

of 0.05. 

a. Pearson Correlation Test 

The Pearson Correlation test was conducted to measure how strong the linear relationship 

between variables was viewed from the correlation coefficient (Siregar, 2013). 

Table 4. Pearson Correlation Test Results of CTS and Learning Outcomes 

  CTS 

Learning 

Outcomes 

Critical Thinking Skills Pearson Correlation 1 .874
**

 

Sig. (2-tailed)   .000 

N 34 34 

Learning Outcomes Pearson Correlation .874
**

 1 

Sig. (2-tailed) .000   

N 34 34 

 Table 4 shows that critical thinking skills with learning outcomes prove the value of the Pearson 

correlation or correlation coefficient of 0.874 **. This value is then interpreted in the correlation criteria 

according to Sugiyono (2015) and is included in the powerful correlation category. The correlation 

coefficient obtained is positive, which indicates that critical thinking skills have a positive correlation 

with learning outcomes. It can be concluded that the implementation of the guided inquiry learning model 

on the topic of reaction rates can improve CTS and learning outcomes.   

b. Regression Test 

The first stage was to analyze the data using the ANOVA test to determine whether the predictor 

(critical thinking skills) can predict the criteria (learning outcomes) significantly with (α) 0.05. The 

regression model is said to be linear if the sig. <0.05. 

Table 5. ANOVA 

Model 

Sum of 

Squares Df Mean Square F Sig. 

1 Regression 1632.676 1 1632.676 103.275 .000
b
 

Residual 505.886 32 15.809     

Total 2138.562 33       

a. Dependent Variable: Learning Outcomes 

b. Predictors: (Constant), Critical Thinking Skills 

Based on Table 5, the Sig. 0,000 or less than (α), which is 0.05. The conclusion is that H0 is 

rejected because of the sig. 0.000 <0.05, which proves a relationship between CTS and learning outcomes 

on the topic of reaction rates through the implementation of the guided inquiry learning model. 

Furthermore, a regression analysis was carried out to determine the mathematical equations that could 

show the relationship between CTS and learning outcomes on the topic of reaction rates by applying 

guided inquiry learning. 

Table 6. Model Summary 

Model R R Square Adjusted R 

Square 

Std. The 

error of the 

Estimate 

Durbin-

Watson 

1 .874
a
 .763 .756 3.97605 2.447 

a. Predictors: (Constant), Critical Thinking Skills 

b. Dependent Variable: Learning Outcomes 

 In Table 6, the R-value (correlation coefficient) is 0.874, which proves a robust correlation 

between CTS and learning outcomes. Also, the R square value (coefficient of determination 

simultaneously) was obtained as 0.763. These results explain that the CTS affects got 76.3% on learning 

outcomes, and the remaining 23.7% is influenced by other variables that were not tested in this study. The 

next step is to calculate the correlation regression equation, which aims to test the linearity of the 

correlation. 

Table 7. Regression Equations 
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  Unstandardized 

Coefficients 

 Standardized 

Coefficients 

  

Model  B Std. Error Beta T Sig. 

1 (Constant) -16.575 10.028  -1.653 .108 

 Critical 

Thinking Skills 

1.170 .115 .874 10.162 .000 

a. Dependent Variable: Learning Outcomes 

The simple regression equation has the formula Y = a + bX. The value of "a" is a constant 

number of unstandardized coefficients, which is -16,575. This indicates that if there are no critical 

thinking skills, the consistent value of learning outcomes is -16,575. The value "b" is the regression 

efficiency figure, which is equal to 1,170. This means that with every 1% addition of critical thinking 

skills, learning outcomes will increase by 1,170. Based on these data and descriptions, the regression 

equation Y = -16.575 + 1.170X is obtained. Based on the regression equation obtained, it can be 

presented in the following correlation curve. 

 
Figure 2. Correlation Curve based on the Regression Equation 

 On this curve, the regression equation Y = -16.575 + 1.170X is obtained. Student learning 

outcomes will increase in proportion to the increase in critical thinking skills. There is a strong positive 

correlation between CTS and learning outcomes due to the suitability of the guided inquiry model applied 

at the time of learning. The findings of this study agree with the results of Mite & Yakobi's research, 

which states that critical thinking skills have the greatest influence on student learning outcomes, which is 

73.9% (Mite & Corebima, 2017). This statement is supported by other research that states that critical 

thinking skills are positively correlated with learning outcomes (Dehghani et al., 2011).  

N-gain Test  

The purpose of conducting the N-gain test is to test the extent to which the improvement of 

critical thinking skills is on each of the indicators studied, namely: interpretation, analysis, inference, and 

explanation. The data used are in the form of the pre-test, and post-test values for the CTS tested for 

normality. 

Table 8. Normality Test of Pretest and Posttest of Critical Thinking Skills 

 Shapiro-Wilk 

 Statistic Df Sig. 

Pre Test Critical 

Thinking Skills 

.938 34 .055 

Post Test Critical 

Thinking Skills 

.967 34 .382 

In Table 8, the CTS pre-test and post-test results are normally distributed, as evidenced by the sig. 

> 0.05. For the pre-test, the sig. Obtained is 0.055, while the post-test is 0.382. Then the N-gain score is 

calculated for each critical thinking skills indicator using the N-gain formula (Hake, 1998). 

Table 9. N-Gain Score for Each Indicator of Critical Thinking Skills 

CTS indicators N-Gain Score Criteria 

Interpretation 0,7 High 

Analysis 0,9 High 

y = -16.575 +1.1704x  
R² = 0.7634 
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Inference 1,0 High 

Explanation 0,9 High 

Table 9 shows the N-Gain score obtained for each CTS indicator ≥ 0.7 and is at a high criterion 

which proves an increase in critical thinking skills for each indicator by implementing the guided inquiry 

model. This is because the guided inquiry model focuses more on and maximizes the participation of 

students when researching something, meaning that in this learning, students are positioned as subjects 

and not learning objects that are more teacher-centered like conventional learning (Al-Tabany, 2014). 

In addition, the learning outcomes of students also showed a significant increase, as evidenced by 

the pre-test average score of 35.29 and the post-test average score of 85.09, so that the N-gain score was 

0.7. high criteria. This finding follows the research results by Ulya (2019), which states that learning 

using the guided inquiry model is appropriate when implemented for chemistry learning, especially on the 

topic of reaction rates. In addition, guided inquiry can improve critical thinking skills and learning 

outcomes very well, as evidenced by the N-gain score obtained, which is at a high criterion. The results of 

this study are by the findings of Sutoyo et al. (2019) regarding the effectiveness of the guided inquiry 

model to improve the student's critical thinking skills in chemistry learning (Sutoyo et al., 2019). 

 

4. CONCLUSION   
Based on the results and discussion, it can be concluded that there is a powerful and significant 

positive correlation between critical thinking skills and learning outcomes on the topic of reaction rates 

through the implementation of the guided inquiry model. The critical thinking skills affects got 76.3% on 

learning outcomes, and the remaining 23.7% is influenced by other variables that were not tested in this 

study. 
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