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_____________________________________________________________________________________ 

Abstract  
 
In today’s changing world, students face multifaceted challenges that require more than rote 
memorization or basic understanding. Critical thinking (CRT) has become a crucial competency that 
enhances learning and problem-solving abilities, enabling students to address complex academic and 
real-life issues effectively. This research investigates the role of CRT in improving pupils' problem-solving 
skills and learning outcomes to prepare them for contemporary challenges better. Using a mixed-
methods approach, 345 pupils were randomly assigned to control and experimental groups. A targeted 
CRT training program was implemented for the experimental group in order to improve their learning 
and problem-solving abilities. Additionally, a structured questionnaire gathered the demographic and 
self-reported data on CRT applications. Statistical analyses, including the Pearson correlation, paired t-
tests, and chi-square tests, were performed using SPSS software. Results demonstrated a significant 
improvement in the analytical reasoning, cognitive flexibility, and solution-oriented skills in the 
experimental group, with no notable changes in the control group. Participants reported increased 
confidence in opposing academic pressures and challenges such as cognitive and emotional barriers, 
educational system constraints, and uncertain environments. The findings underscore the importance 
of integrating CRT into educational programs to foster adaptive and reflective learners.  
 
Keywords: Critical Thinking (CRT), Problem Solving, Student Learning, Cognitive Skills, Academic 
Challenges, Educational System Constraints. 

_____________________________________________________________________________________ 

Introduction 

Critical thinking (CRT) is vital for student learning and problem-solving, enabling 

students to analyze information, evaluate evidence, and create knowledgeable decisions. 

It assists students transfer outside surface-level understanding, engage with ideas 

extremely, and develop the analytical abilities (Almulla et al., 2023).  

Students, especially youngsters, must learn the CRT and ways to solve problems. 

The CRT develops discernment, reflection, and the ability to challenge assumptions and 

form evidence-based assumptions (Chang et al., 2022).  
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Despite the advancement in technology and education, many educational systems 

continue to prioritize factual recall and standardized tests. For students’ education to 

develop effective thinkers and responsible citizen’s education must include more than 

individual distribution of knowledge and the growth of CRT and assessment abilities (Dias-

Oliveira et al., 2022).  

The CRT is not limited to academic achievement; it also shapes personal growth 

and social responsibility. It encourages learners to consider multiple viewpoints, 

understand consequences, and create ethical decisions (Shanta and Wells, 2022).  

The processes of the educational process undergo a paradigm change as an 

outcome of the advancements in the field of education. Initially focused on teachers’ 

activities for learning have evolved into student-centered instruction (Kalyani, 2024).  

Low level student participation and passive learning environments limit the 

development of CRT skills and other obstacles such restrictive teaching methods. 

However, prior research on teaching CRT has frequently presented drawbacks, including 

small sample sizes and a narrow focus on particular skills (Arisoy and Aybek, 2021).  

The research overcomes these barriers, to examine the impact of CRT training on 

pupils learning results by enhancing their decision-making, CRT, and problem-solving 

skills. It also seeks to assess how these skills improve students’ confidence in facing 

academic and real-world challenges effectively. 

Developing CRT skills is crucial while studying the environment since pupils' 

attitudes about the environment are influenced by more than just their knowledge. As 

members of academic society, pupils are expected to be able to handle environmental 

problems, safeguard the environment, and have an aware mentality. But in reality, the 

majority of pupils are unaware of the environment on campus (Amin et al., 2020).  

A vital part of modern education, CRT abilities are crucial for students' effective 

performance and are the most crucial life skills. It is a crucial skill that pupils need to 

have solved challenges and make wise judgments so that can act appropriately toward, 

believe the truth. The ability to CRT aids students in determining the reason behind a 

change in one variable and how one variable affects other factors (Prayogi and Asy'ari, 

2021).  

The capacity to ask and/or respond to fruitful inquiries to arrive at an extensive 

understanding is known as CRT. It includes inference, self-control, synthesis, analysis, 

assessment, and interpretation. Encouraging students to use CRT, particularly in 

academic writing, by incorporating CRT into the learning and teaching process is crucial 
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for improving students' communication, problem-solving and ability to make decisions 

(Wale and Bishaw, 2020). 

Create effective, efficient, and deployable mobile learning content on rotational 

dynamics and rigid body equilibrium using App Inventor to improve student's CRT abilities 

(Boari et al., 2023). To engaging 30 students and specialists through tests and 

questionnaires to assess. Experts found the media acceptable, CRT ability enhanced with 

a medium N-gain of 0.49; educator effectiveness at 86%. The education development 

phase lacked a single class for initial trial implementation (Tanty et al., 2022).  

The data distributions were evaluate using descriptive analysis, and the reliability 

and accuracy of the data were evaluated using inferential analysis. Results indicated an 

individual's problem-solving skill depends on the student's ability to identify problems. 

The research did not investigate other causes of decision-making skills besides problem 

identification. The eighth-grade student's CRT abilities in solving mathematics problems 

are improved by the digital comic medium that combines character values (Darmayanti, 

2022).  

Using the approach 4-Define, Design, Develop, Disseminate (4-D) in development. 

High scores in validity from material (3.60) and media experts (3.50) with 92% positive 

student feedback. Only eighth-grade students and geometry content were examined in 

their search, reduced generalizability to other grades. To examined students using the 

engineering design process (EDP) as a basis for learning (Putra et al., 2023).  

Data were compared according to critical thinking skill (CTS) measures at each 

stage of the EDP and verified by survey. Findings are local and unlikely to generalize 

outside of the studied classroom setting. The Al-Hidayah Medan students' CRT is affected 

by the Think-Talk-Write (TTW) cooperative learning methodology, which was facilitated 

by GeoGebra software (Rahmatika, 2022).  

A quantitative method involving analysis of variance (ANOVA) was utilized. The 

TTW model with GeoGebra had a strong impact on CRT. The research focused on a single 

school and could not be generalized to other educational environments. CRT abilities were 

compared among students who employed the Autograph-aided creative problem solving 

(CPS) model and to evaluate students' attitudes toward the learning model (Zulfikar et 

al., 2022).  

Experimental analysis with random cluster sampling at young professionals of 

konxille (YPK) Medan Private Middle School, employing a mathematics CRT test. Students 

worked with the Autograph-supported CPS model had greater mastery (85.27%) than 

the non-Autograph group (78.16%) towards learning. Generalizability was limited due to 

the single school and curriculum area involved. Students showed much greater CRT skills 
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than students qualified by conventional instruction. Proper application of pertinent 

content and reasoning communication were central to success. Results were condition-

specific and did not essentially apply to each teaching models. The effect of mathematics 

CRT education based on subjects on sixth graders' CRT virtues and skills (Hacıoğlu and 

Gülhan, 2021).  

The 62 individuals, a sort of experimental pre-test–post-test group control 

approach. The therapeutic organization's ability and virtue increases were statistically 

important, according to the results. The research was confined to a single grade level and 

the findings could be spread in larger educational settings. 

The aim of the research is to determine how well students comprehend the subject 

matter and how their CRT and problem-solving skills have improved (Sholihah and 

Lastariwati, 2020). Observation is used to evaluate competency in this classroom action 

research project, and a multiple-choice written test is used to measure learning 

outcomes. Problem-solving and CRT skills increased from 37.4% in the first cycle to 

78.2% in the second, based on the study's results. The reseaech, the YALC Pasuruan 

Middle School's geometry curriculum was used to construct learning materials for 

mathematical crossword puzzles (Gema Cow-Pu), and the effects of the materials on 

pupils' CRT abilities were evaluated (Darmayanti, 2022).  

This is meant to ascertain its relevance and validity. Development and research 

according to the Borg n Gall development paradigm is the focus of the research. The 

outcome illustrated that the Gema Cow-Pu learning media's relevance score with pupils' 

CRT skills fell into the exceptionally valid category, with an average score of 89.75 percent 

and a percentage of 95.3%.   

 

Methodology  

The 345 pupils were randomly allocated to the control and experimental groups 

using a mixed-methods design. Structured questionnaires were utilized to collect the 

data, and SPSS was used for a variety of analysis, including t-tests, chi-square tests, and 

Pearson correlations, to evaluate improvements in learning and problem-solving abilities 

(figure 1). 
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Figure 1. Methodology Framework 

 

Demographic Details  

The Pre and post test fundamentally 345 students’ data were collected using 

standardized questionnaires. Participants' analytical reasoning, solution-oriented skills, 

and cognitive flexibility abilities were assessed both before and after the test. Table 1 

shows the experimental group N=173 followed these exercises, after and before the CRT 

intervention, the control group N=172 exercises were produced with no CRT intervention. 

Table 1.  

Demographic Profile 

Variable Category Frequency (N=345) Percentage (%) 

Gender Male 170 49.3 

Female 175 50.7 

Age  18–20  120 34.8 

21–23  160 46.4 

24 years and above 65 18.8 

Educational Level Undergraduate 255 73.9 

Postgraduate 90 26.1 

Field of Study Sciences 130 37.7 

Humanities 110 31.9 

Social Sciences 75 21.7 

Others 30 8.7 

Group Assignment Experimental Group 173 50.1 

Control Group 172 49.9 
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Variables  

The variables estimate important academic skills and external barriers that affect 

students’ CRT growth and the capability to efficiently influence academic and real-world 

tasks. 

Analytical Reasoning: Ability to logically analyze information and solve complex 

problems. 

Solution-oriented skills: Capacity to focus on finding effective solutions rather than 

problems. 

Cognitive flexibility: Capability to adapt thinking and switch between concept or 

perspective as needed. 

Cognitive and emotional barriers: Mental and emotional obstacles that hinder 

learning and problem-solving.  

Educational constraints: Limitations imposed by the schooling system after 

learning and problem-solving. 

Uncertain Environments: External situations characterized by unpredictability and 

change that challenge decision-making. 

 

Statistical Analysis  

The effect of CRT instruction on educational results and students' problem-solving 

skills was evaluated using statistical analysis. To ascertain significant levels using SPSS 

software was compared experimental (n=173) and control (n=172) pre-and post-

intervention. Statistical analysis such as Pearson correlation, chi-square tests and paired 

t-tests of significance. 

 

Pearson correlation  

The analysis considers the direction and strength of the relation between CRT, 

students' learning outcomes, problem-solving abilities and decision-making. It identifies 

the strength of the relationships among these variables following the CRT intervention. 

The benefits of Pearson correlation that it offers, specific numerical measure of the 

direction, and strength of the connection between students' the problem-solving and CRT 

abilities (figure 2). 
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Figure 2. Correlation between CRT skills and student ability to overcome learning challenges 

 

Paired t-test  

A paired t-test was conducted to compare students' performance before and after 

CRT training. The test examines success in the student's ability to learn about and employ 

problem-solving strategies. Therefore, determining the efficacy of the intervention in 

improving the student's ability to face the challenges find in academic study and real life. 

Table 2 and Figure 3 show the assessment of pre and post-test mean scores of CRT 

intervention. 
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Table 2.  

Significant Advantages Variations in CRT Abilities and Learning Difficulties Before and After the Test 

Variable Pre-Test Mean (M) Post-Test Mean (M) t-value p-value 

Analytical Reasoning 74.6 82.3 10.85 < 0.001 

solution-oriented skills 71.2 79.5 9.67 < 0.001 

Cognitive flexibility 73.8 81.7 9.98 < 0.001 

Challenges 

Cognitive/Emotional Barriers 75.3 68.2 -7.1 < 0.001 

Educational Constraints 73.5 66.5 -7.0 < 0.001 

Uncertain Environments 76.1 70.8 -5.3 < 0.001 

 

 

Figure 3. GainsCRT and reduced learning challenges post-test 

The CRT training, the table demonstrates gains in the pre- and post-test results 

on Analytical Reasoning, solution-oriented skills, and Cognitive Flexibility (p<.001). The 

scores on the challenges also improved; the cognitive/emotional barriers, educational 

constraints, and uncertain environments were lower after the training; lower scores have 

direct positive implications. The negative t-values indicate improvement in challenge 

scores from the pre-test to the post-test. 

Chi-square test 

The analytical thinking and improvements in individuals' outcomes for learning and 

problem-solving abilities are examined using the chi-square test, including the ability to 

navigate barriers to learning, such as cognitive barriers and educational structure. Table 

3 shows the significant differences across CRT skills and learning challenges. 
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Table 3.  

Statistical Significance of Changes in CRT Components 

Variable Chi-Square 
Value (χ²) 

Degrees of 
Freedom (df) 

p-
value 

Significance 
Level 

Analytical Reasoning 378.50 344 0.001 Significant 

solution-oriented skills 362.80 344 0.005 Significant 

Cognitive flexibility  359.12 344 0.010 Significant 

Challenges  

Cognitive & Emotional 
Barriers 

341.67 344 0.020 Significant 

Educational System 
Constraints 

336.21 344 0.030 Significant 

Uncertain Environments 328.94 344 0.045 Significant 

 

The results from the Chi-square tests provided a statistically significant connection 

(p < 0.05) between the CRT intervention and improvements in Analytical Reasoning, 

Metacognition, and Cognitive Flexibility. The results also showed that the CRT 

intervention significantly reduced challenges in the form of Cognitive Barriers, Emotional 

Barriers, Constraints of the Educational System, and Uncertain Environments, confirming 

that CRT intervention is an effective resource of improving student outcomes. 

Conclusion  

CRT is increasingly being recognized for its capacity to improve the performance 

of learners and their ability to overcome obstacles in modern educational contexts. The 

aim of the research was to assess how CRT helped students handling difficult educational 

demands improve their study results and fortify their problem-solving skills. Participating 

in the study were 345 students who completed standardized questionnaires covering 

topics such as perceived learning barriers, cognitive flexibility, and analytical thinking. 

The experimental group was given a focused CRT training intervention, whereas the 

control group was split into experimental and experimental groups at random. The 

investigational group demonstrated statistically important developments in fundamental 

cognitive abilities after the CRT education.  

These included increased cognitive flexibility, more analytical reasoning, and 

better solution-oriented thinking. The reliability and importance of the results were 

confirmed by a thorough evaluation of these improvements using paired t-tests, Pearson 

correlation analysis, and chi-square testing. Additionally, students in the experimental 

group reported feeling fewer cognitive-emotional impediments and having an immediate 

increase in confidence when tackling academic assignments.  
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According to these results, CRT training promotes emotional resilience and 

flexibility, two qualities that are necessary for success in both real-world situations and 

academic, in addition to intellectual development. The research highlights the beneficial 

effects of CRT in educational practice and shows how it assists in creating thoughtful, 

self-directed learners who can handle challenging and uncertain situations. It is important 

to recognize a few limitations, though. The research was limited to a single educational 

institution, which would limit how broadly the results can be applied in other educational 

settings. Furthermore, the brief intervention period was unable to account for the long-

term effects of CRT on learning behavior. Future research should examine the long-term 

trends in CRT development across different institutional types and academic levels. 

Gaining a greater understanding of CRT's wider educational influence would require 

broadening the scope to encompass more institutions, academic fields, and demographic 

groupings. For further improving student engagement and cognitive development, 

incorporating CRT into various instructional methodologies and digital learning platforms 

offers a possible route. 
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