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Abstract 

This study investigates the relationship between emotional 
intelligence and students’ mathematical critical thinking using 
a quantitative ex-post facto design. The sample consisted of 
29 Grade XI Science students from SMA Negeri 1 Binjai 
District, Langkat Regency, selected through purposive 
sampling. Data were collected using two instruments: a 
mathematical critical thinking test and an emotional 
intelligence questionnaire. The Spearman correlation test 
indicated a coefficient of -0.127 with a significance value of 
0.512, exceeding the 0.05 threshold. These results 
demonstrate that emotional intelligence does not have a 
significant correlation with mathematical critical thinking 
skills. Contrary to many previous studies that reported a 
positive association between emotional intelligence and 
higher-order cognitive abilities, this research presents a 
divergent finding. The lack of association suggests that 
emotional intelligence may not directly contribute to critical 
thinking in mathematical problem-solving, particularly within 
instructional environments that rely heavily on teacher-
centered approaches. This outcome implies that cognitive 
enhancement in mathematics may depend more on external 
academic stimuli than on students’ affective attributes. Future 
research is recommended to examine potential mediating 
variables, such as academic motivation, classroom 
engagement, peer interaction, or instructional design. 
Understanding these indirect pathways may provide a more 
comprehensive explanation of how emotional intelligence 
interacts with cognitive performance. 
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Introduction 
 
To prepare every Indonesian citizen for an increasingly complex and challenging future, 

the government undertakes systematic efforts through education (Sain et al., 2024). Education 
holds a vital position within a nation, particularly for the Indonesian society (Sukmayadi & 
Yahya, 2020). It is expected to help individuals reach their full potential, expand their 
knowledge, and enhance their critical thinking abilities (Kallet, 2014). This aligns with Law 
No. 20 of 2003 on the National Education System, which states that national education 
functions to develop competencies and foster an intelligent nation with dignified character. Its 
goal is to develop learners into individuals who are faithful to God Almighty, morally upright, 
healthy, knowledgeable, capable, creative, independent, and responsible citizens (Abolade, 
2024). 

However, recent concerns have emerged regarding the quality of education in 
Indonesia(Pramana et al., 2021). This is reflected in the 2022 Programme for International 
Student Assessment (PISA) results, where Indonesia ranked 68th out of 81 participating 
countries in mathematics (Golla & Reyes, 2022). A similar trend appears in the Trends in 
Mathematics and Science Study (TIMSS), where Indonesia ranked 44th out of 49 countries. 
According to TIMSS items are designed to assess higher-order thinking skills, particularly 
critical thinking (Dossey et al., 2006). Thus, Indonesia’s low scores indicate students’ weak 
critical thinking abilities (Fitriani et al., 2022), which hinders the nation’s readiness to meet 
21st-century demands (Joynes et al., 2019), where critical thinking is one of the most essential 
competencies (Indrašienė et al., 2019). This is consistent with the 2013 Curriculum, which 
emphasizes the 4Cs: collaboration, creativity, communication, and critical thinking (Maneen, 
2016). 

Critical thinking is important not only academically but also in navigating real-life 
situations that require sound judgment (Haber, 2020). Defines critical thinking as the ability 
to objectively evaluate information and make judgments based on sound reasoning and 
evidence (Heard et al., 2020). Similarly, describes it as a cognitive skill involving logical 
argumentation supported by empirical data  (Stein & Miller, 2019). Therefore, in mathematics 
education, more attention must be given to strengthening students’ critical thinking skills 
(Saputri et al., 2023). 

Nonetheless, cognitive aspects alone do not fully determine critical thinking skills; non-
cognitive factors also play a role, particularly emotional conditions. Emotional states, often 
referred to as emotional intelligence (Bru-Luna et al., 2021), encompass one’s ability to manage 
stress, control impulses, maintain motivation, regulate mood, empathize with others, and build 
relationships (Antonopoulou, 2024). 

Previous studies have consistently reported a positive relationship between emotional 
intelligence and students’ mathematical critical thinking (Tanjung et al., 2025). However, based 
on preliminary observations conducted at SMA Negeri 1 Binjai District, Langkat Regency, not 
all students exhibited strong critical thinking skills. Many showed low initiative in questioning 
or exploring learning difficulties, while some easily gave up when faced with challenging 
mathematics problems. Only a few demonstrated curiosity by actively seeking clarification 
from teachers outside classroom sessions. 
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Methodology 
 
Research design, site, and participants  
 
This study employed a quantitative research method with an ex-post facto approach. 

The population consisted of all Grade XI students at SMA Negeri 1 Binjai District, Langkat 
Regency. One class, XI Science 1, comprising 29 students, was selected as the sample. The 
sample was determined using purposive sampling based on the highest scores in the most 
recent midterm mathematics examination. 
 

Data collection and analysis 
 
The research instruments included a mathematical critical thinking test and an emotional 

intelligence questionnaire adapted from Satrianti (2015). The mathematical critical thinking 
test consisted of two essay items, both of which had been proven valid and reliable. 
Meanwhile, the emotional intelligence questionnaire consisted of 24 statements, including 12 
positive and 12 negative items, which had also been validated and confirmed for reliability. 

Data were analyzed using the Spearman correlation technique, selected due to the 
ordinal nature of the data and its non-normal distribution. The research design is illustrated in 
the following figure 1. 
 
Figure 1. Research design 
 
 

  

rxy 

 

Description: 
Variable X =  Emotional Intelligence 
Variable Y = Mathematical Critical Thinking 
rxy  = The relationship between variable X and variable Y 

The results of the emotional intelligence questionnaire were interpreted according to the 
categorization framework of (Thaibah & Saputri, 2025), which is presented in Table 1 below. 

 
Table 1. Categories of student emotional intelligence 
 

Score Interval Category 

Value < M – SD Low 

M – SD ≤ Value ≤ M + SD Currently 

Value > M + SD High 

Meanwhile, the mathematical critical thinking test scores were interpreted based on the criteria 
established by (Kanatovna & Jumakhmetovna, 2020), which are summarized in the following 
table 2. 
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Table 2. Criteria for mathematical critical thinking 
 

 
The data obtained from the emotional intelligence questionnaire and the mathematical critical 
thinking test were then analyzed using the Spearman correlation test to determine the strength 
of the relationship between the variables and to assess whether a significant correlation existed 
between them. The interpretation of the correlation coefficient was based on the classification 
of relationship strength adapted from Sugiyono (2016), as presented in the following table. To 
provide a clearer reference for interpreting the obtained correlation value, the classification of 
relationship strength is outlined in Table 3. 

 
Table 3. The power of relationships 
 

Coefficient Range Relationship Level 

0,000 – 0,199 Very Weak 
0,200 – 0,399 Weak 
0,400 – 0,599 Currently 
0,600 – 0,799 Strong 
0,800 – 1,000 Very Strong 

 
Results  

 
The results of the data analysis yielded information regarding the emotional intelligence 

variable (X) and the mathematical critical thinking variable (Y), which are displayed in the table 
below. A summary of the descriptive statistics for both variables is shown in Table 4.  

 
Table 4. Descriptive analysis of research data 
 

Statistics Emotional Intelligence Mathematical Critical Thinking 

Minimum Score 58,00 16.67 
Maximum Score 95,00 83.33 

Mean 76.862 37.260 
Standard deviation 8.6302 17.051 

 

The descriptive analysis provides an overview of the students’ emotional intelligence (X) and 
mathematical critical thinking (Y). As shown in Table 4, the emotional intelligence scores 
ranged from a minimum of 58.00 to a maximum of 95.00, with a mean score of 76.862 and a 
standard deviation of 8.6302. This indicates that, on average, students demonstrated a fairly 

Final Scores Categories 

80,0 < X ≤ 100,0 Very Good 
60,0 < X ≤ 80,0 Good 
40,0 < X ≤ 60,0 Fairly Good 
20,0 < X ≤ 40,0 Not Good 
00,0 < X ≤ 20,0 Very Poor 
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high level of emotional intelligence with relatively low variability among participants. In 
contrast, the mathematical critical thinking scores showed a much wider distribution, ranging 
from 16.67 to 83.33. The mean score of 37.260 suggests that the overall critical thinking ability 
of the students was relatively low. Furthermore, the standard deviation of 17.051 indicates a 
higher level of dispersion compared to the emotional intelligence scores, implying considerable 
differences in students’ critical thinking performance. These findings suggest that while most 
students possessed moderate to high emotional intelligence, their mathematical critical 
thinking varied substantially and tended to be weak overall. To facilitate a more meaningful 
analysis of the emotional intelligence variable, the raw scores were converted into categorical 
levels. The classification of students’ emotional intelligence is presented in Table 5. 

 

Table 5. Classification of emotional intelligence 
 

Rentang Skor f % Kategori 

Score < 68 3 10, 35 % Low 
68 < Score < 85,48 24 82,76% Currently 

Score > 85,48 2 6,90% High 

 
Based on the classification of emotional intelligence scores, it was found that the majority of 
students were in the moderate category. A total of 3 students, or 10.35%, fell into the low 
category with scores below 68. Most students, amounting to 24 individuals or 82.76%, were 
classified as having moderate emotional intelligence, with scores ranging from 68 to 85.48. 
Meanwhile, only 2 students, or 6.90%, achieved high emotional intelligence scores above 
85.48. These findings indicate that, overall, the students’ emotional intelligence was at an 
adequate level, although a small proportion may require additional support to further develop 
their emotional regulation skills. 

Subsequently, the results of the critical thinking skills test were converted into scores on 
a 0–100 scale. These converted scores were then used to classify students’ mathematical critical 
thinking abilities. The classification of students’ mathematical critical thinking is displayed in 
Table 6. 

 
Table 6. Mathematical critical thinking classification 

 
Based on the classification of students’ mathematical critical thinking final scores, it was found 
that the majority of students fell into the lower performance categories. Nearly half of the 
participants (48.28%) were categorized as Not Good, with scores ranging between 20.0 and 
40.0. Additionally, 20.69% of students were classified as Very Poor, scoring below 20.0. This 
indicates that more than two-thirds of the students (68.97%) demonstrated insufficient levels 
of mathematical critical thinking. Meanwhile, 17.24% of students were in the Fairly Good 

Final Score f % Category 

80,0 < X ≤ 100,0 1 3,45% Very Good 

60,0 < X ≤ 80,0 3 10,35% Good 

40,0 < X ≤ 60,0 5 17,24% Fairly Good 

20,0 < X ≤ 40,0 14 48,28% Not Good 

00,0 < X ≤ 20,0 6 20,69% Very Poor 
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category with scores between 40.0 and 60.0, suggesting that only a small proportion had begun 
to develop moderate critical thinking abilities. Furthermore, 10.35% of students were 
categorized as Good, and only 3.45% reached the Very Good level. These findings show that 
high-level mathematical critical thinking were rare among the students. Overall, the data 
suggests that the majority of students struggle to apply higher-order thinking in mathematical 
contexts. This condition highlights the need for instructional strategies that explicitly foster 
reasoning, reflection, and problem-solving abilities in mathematics learning. 

Before testing the hypothesis to examine the relationship between the two variables, a 
prerequisite test was conducted, namely the normality test. The purpose of this test was to 
determine whether the data obtained from the respondents were normally distributed. The 
normality analysis for each research variable was carried out using the Chi-Square test, 
processed with SPSS 21, as presented in Table 7. 

 
Table 7. Normality of the chi-square distribution 
 

 Emotional Intelligence Mathematical Critical Thinking 

Chi-Square 9.103a 11.862b 
df 27 27 
Asymp. Sig. .909 .617 

Based on the results of the Chi-Square normality test, the emotional intelligence variable 
obtained a Chi-Square value of 9.103 with a significance level of 0.909. Similarly, the 
mathematical critical thinking variable showed a Chi-Square value of 11.862 with a significance 
level of 0.617. Since both significance values are greater than 0.05, it can be concluded that the 
data for both variables are normally distributed. Therefore, the dataset meets the normality 
assumption and is considered appropriate for further hypothesis testing. 

After the normality test was conducted, the data were confirmed to be normally 
distributed. The next step was hypothesis testing to determine whether there was a relationship 
between emotional intelligence and the mathematical critical thinking of students at SMA 
Negeri 1 Binjai District, Langkat Regency. The data were analyzed using the Spearman 
correlation method with the assistance of SPSS version 21. The results of the analysis are 
presented in Table 8 below: 
 
Table 8. Spearman correlation analysis results 
 

 Emotional 
Intelligence 

Mathematical 
Critical Thinking 

Spearman's 
rho 

Emotional 
Intelligence 

Correlation Coefficient 1.000 -.127 

Sig. (2-tailed) . .512 

N 29 29 

Mathematical 
Critical Thinking 

Correlation Coefficient -.127 1.000 

Sig. (2-tailed) .512 . 

N 29 29 

 
Based on the results of the Spearman correlation analysis, the correlation coefficient between 
emotional intelligence and mathematical critical thinking was found to be -0.127 with a 
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significance value of 0.512. Since the significance value is greater than 0.05, it indicates that 
there is no statistically significant relationship between the two variables. The negative 
direction of the correlation coefficient suggests an inverse trend; however, the value is very 
close to zero, indicating a very weak and practically negligible association. Thus, the level of 
students’ emotional intelligence does not appear to contribute meaningfully to their 
mathematical critical thinking performance in this context. These findings imply that other 
factors such as instructional strategies, learning motivation, or prior mathematical knowledge 
may play a more dominant role in influencing students’ critical thinking abilities. 

Based on the researcher’s observations, several factors distracted students during the 
data collection process, particularly while completing the mathematical critical thinking test. 
Some students were disturbed by noise outside the classroom as the break bell rang, even 
though the test was conducted right after a free period when they had no scheduled lessons. 
As a result, many students submitted their answer sheets before completing all the questions. 
Several others expressed frustration upon seeing the length of the written problems, even 
though there were only two items. Their initial reaction was influenced by the perception that 
long questions must require long and difficult answers, while in reality, the solutions were 
relatively short. According to Amirian et al., (2023), two types of factors influence a person’s 
critical thinking skills: internal and external. Internal factors include learner characteristics, 
experience, learning style, and self-efficacy, while external factors consist of instructional 
methods and learning strategies. 

Based on the Spearman correlation analysis, the obtained significance value was 0.512. 
Since the value exceeds 0.05, it indicates that there is no significant relationship between 
emotional intelligence and students’ mathematical critical thinking skills. This result aligns with 
the findings of Sk & Halder, (2020), who also reported no significant relationship between 
emotional intelligence and critical thinking skills. However, several studies reported 
contrasting results. For instance, Tanjung et al., (2025) found a positive correlation between 
emotional intelligence and mathematical critical thinking skills. Similarly, Wang & Abdullah, 
(2024) concluded that higher emotional intelligence leads to higher mathematical critical 
thinking performance, indirectly confirming a relationship between the two variables. 

The questionnaire analysis revealed that students at SMA Negeri 1 Binjai District, 
Langkat Regency generally demonstrated a moderate level of emotional intelligence, while 
their mathematical critical thinking scores were categorized as low. Interestingly, there were 
cases in which students with low emotional intelligence displayed fairly strong critical thinking 
skills, while others with moderate or even high emotional intelligence showed weak critical 
thinking performance. This further reinforces that emotional intelligence does not significantly 
determine students’ mathematical critical thinking abilities. After the critical thinking test was 
administered, the researcher evaluated students’ responses based on the indicators proposed 
by Qurohman et al., (2025), namely: (1) problem understanding and problem solving; (2) 
synthesis; (3) analysis; (4) drawing conclusions; and (5) evaluation. Three students were 
selected for further examination based on their emotional intelligence categories: AP (high 
emotional intelligence), MR (moderate emotional intelligence), and F (low emotional 
intelligence). The analysis of their mathematical critical thinking performance according to 
their emotional intelligence level is presented below: 
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Responses of subject AP (Student with high emotional intelligence but critical) 
indicator: Understanding and solving problems 

 
Figure 2. AP’s response on the understanding indicator 
 

 
 

 
Figure 2 shows that AP successfully met the indicator of understanding the problem by 
identifying the known information and clearly writing down all relevant details obtained from 
the question. 
 
Figure 3. AP’s response on the problem-solving indicator 
 

 
 

Based on AP’s response in Figure 3, the student was unable to complete the problem 
accurately and thoroughly because several essential steps were omitted. AP skipped the 
process of explicitly determining the corner points of the constraint functions. The student 
merely wrote the constraint equations and the corner points. Furthermore, the final step of 
calculating the maximum profit by substituting the known values of corn and cassava into the 
objective function was not presented. This indicates that although AP understood the 
problem, they had not fully mastered the problem-solving process, as the method was not 
explicitly demonstrated. 
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Figure 4. AP’s response on the synthesizing indicator 
 

 

In Figure 4, AP demonstrated the ability to model the problem mathematically by defining the 
constraint variables, where x represents the number of corn plots and y the number of cassava 
plots. AP correctly wrote the constraint functions: x + y ≤ 50, 30x + 60y ≤ 2,400, x ≥ 0, y ≥ 
0. This indicates that AP successfully synthesized the problem, although the student did not 
explicitly label x and y as decision variables. 
 

Figure 5. AP’s response on the conclusion indicator 
 

 
 

AP’s written response shows that the student was unable to draw an appropriate conclusion. 
Instead of stating the maximum profit obtainable from planting corn and cassava, which is 
Rp. 220,000,000.00, AP wrote the number of corn and cassava plots required. This indicates 
that AP had not yet mastered the ability to properly conclude based on the solution process. 
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Figure 6. AP’s response on the analysis indicator 
 

 
 

From the response, AP correctly identified the optimal number of corn and cassava plots, 
namely 20 plots of corn and 30 plots of cassava. This demonstrates that AP had met the 
analysis indicator. 
 
Figure 7. AP’s response on the evaluation indicator 

 

 
 
Figure 6 shows that AP did not fully meet the evaluation indicator. The student provided an 
answer but did not justify it with supporting reasoning. 
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Response of subject MR (student with moderate emotional intelligence but very 

uncritical) 

 
Figure 4. MR’s response 

 

 
 

Figure 7 indicates that MR understood the given information and wrote down the data 
obtained from the problem. However, MR failed to solve the problem, as the student merely 
stated the maximum profit without considering the problem-solving process. Furthermore, 
MR was unable to analyze, synthesize, or draw conclusions. This is evident from the absence 
of mathematical modeling for the objective function, constraint functions, and decision 
variables. MR also left several steps unanswered, indicating incomplete problem-solving. 

 

Response of subject F (student with low emotional intelligence but fairly critical) 

 
Figure 5.  F’s response on the understanding indicator 
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Figure 8 shows that F successfully identified and wrote down all relevant information from 
the question, fulfilling the understanding indicator. 
 
Figure 6. F’s response on the problem-solving indicator 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 9 shows that F did not complete the problem accurately; several steps were skipped. F 
listed the corner points (20,30), (0,50), and (80,0) but did not continue to calculate the profit 
obtained. This indicates that F understood the problem but did not know how to solve it fully. 

 
Figure 7. F’s response on the synthesizing indicator 
 

 
 

F demonstrated the ability to model the problem mathematically by defining x as the number 
of corn plots and y as the number of cassava plots. F correctly wrote the constraint functions, 
which indicates mastery in synthesizing the problem, though the decision variable labels were 
not explicitly stated. 
 
Figure 8. F’s response on the conclusion indicator 
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F did not provide the correct conclusion and instead wrote the number of plots needed for 
optimal income. The correct conclusion should be the maximum profit of Rp. 220,000,000.00. 
This shows that F had not mastered the conclusion indicator. 
 
Figure 9. F’s response on the analysis indicator 
 

 
F correctly identified that 20 plots of corn and 30 plots of cassava were needed to achieve 
maximum income, meeting the analysis indicator. 
 
Figure 10. F’s response on the evaluation indicator 
 

 
In Figure 13, F successfully answered the question and provided justification, demonstrating 
the ability to distinguish between maximization and minimization cases. This indicates that F 
met the evaluation indicator. 

The analysis of the three subjects shows that AP, with high emotional intelligence, was 
able to understand and analyze problems but struggled with solving, concluding, and 
evaluating. Therefore, AP can be categorized as critical. According to Johnson & Njoku, 
(2024), emotional intelligence plays an important role in learning activities, as emotionally 
intelligent students tend to show empathy, initiative, responsibility, stress resilience, optimism, 
and problem-solving ability all of which support academic success. In contrast, MR, with 
moderate emotional intelligence, was only able to understand problems but failed in all other 
indicators, thus classified as highly uncritical. Meanwhile, F, with low emotional intelligence, 
demonstrated understanding, synthesizing, analyzing, and evaluating skills but was not 
accurate in drawing conclusions, making F fairly critical. These findings are consistent with 

(Bușu, 2020), who argues that academic intelligence is only slightly related to emotional life. 
Individuals may possess strong intellectual ability but lack self-awareness, which suggests that 
both emotional and intellectual intelligence are influenced by environmental factors 
(Antonopoulou, 2024). During the test, some students became anxious when others submitted 
their papers early, leading to unfinished responses further proving the environmental 
influence. Overall, the findings confirm that emotional intelligence does not significantly 
determine mathematical critical thinking ability, as students with low, moderate, and high 
emotional intelligence displayed varying levels of critical thinking performance. 
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Discussion 
 
The findings indicate that while most students demonstrated a moderate level of 

emotional intelligence, their mathematical critical thinking were predominantly classified as 
low. This discrepancy suggests that emotional intelligence does not directly translate into 
higher-order mathematical reasoning. The Spearman correlation test further confirmed this 
assumption, showing no significant relationship between the two variables. Thus, students’ 
emotional intelligence whether high, moderate, or low did not meaningfully influence their 
mathematical critical thinking performance. This aligns with the results of Sk & Halder, (2020), 
although it contrasts with previous studies such as Tanjung et al., (2025) and Wang & 
(Abdullah, 2024), which reported a positive correlation between emotional intelligence and 
mathematical critical thinking. Such inconsistencies imply that mathematical critical thinking 
is likely shaped more strongly by other factors, including instructional approaches, learning 
motivation, and students’ prior problem-solving experience. Observations during data 
collection further support this interpretation, as environmental distractions and test-related 
anxiety caused several students to complete the tasks prematurely or carelessly. The qualitative 
analysis of individual responses also revealed that students with high emotional intelligence 
were not always capable of solving problems critically, whereas some students with lower 
emotional intelligence were able to perform adequately on several critical thinking indicators. 
Therefore, improving mathematical critical thinking cannot rely solely on strengthening 
emotional intelligence; rather, it requires intentional pedagogical interventions that explicitly 
cultivate reasoning, reflection, and structured problem-solving processes. 

 
Conclusion and Recommendations 

 
In summary, the findings indicate that emotional intelligence does not serve as a 

determining factor in the development of students’ mathematical critical thinking. Variations 
in critical thinking performance were observed across students with low, moderate, and high 
emotional intelligence, suggesting that affective traits alone are insufficient to explain cognitive 
achievement in mathematical problem-solving. Instead, the results imply that external 
academic conditions such as instructional models, classroom atmosphere, task interpretation, 
and test-taking behavior may exert a more dominant influence. Therefore, efforts to improve 
mathematical critical thinking should not rely solely on fostering emotional attributes but 
should be supported by intentional pedagogical strategies that explicitly cultivate reasoning, 
reflection, and structured problem-solving processes. Future investigations are encouraged to 
examine mediating variables such as academic motivation, learning engagement, and 
instructional design to better understand the indirect mechanisms linking emotional 
functioning and higher-order thinking. 
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