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Abstract 
Active involvement of students in the learning process is needed to make it easier for 

students to understand science material and to increase student curiosity. One of the 

important abilities to be developed is the skill of asking questions by students. In this study, 

researchers analysed the quantity and quality of students' questions in terms of gender 

differences and school achievement levels. This study aims to determine the profile of 

student questions in terms of gender and school achievement level and to find out whether 

there is a relationship between the level of student questions with gender and the level of 

student questions with school achievement level. The population of this study was 3 junior 

high schools / MTs in Ngemplak District, Boyolali Regency.  The sampling technique used 

was cluster random sampling. The data collection technique used observation technique. 

The data analysis technique was descriptive and correlation test. The results of descriptive 

data analysis showed that there were differences in the profile of questions asked by 

students of different genders and students from schools with different levels of 

achievement, both in terms of the number, level and indicators of questions. As seen from 

the correlation test results, a significance value of 0.470 was obtained; meaning that there 

is no significant relationship between the level of questions and gender. The results of the 

correlation test between the level of questions and the level of school achievement also 

showed that there was no significant relationship between the level of questions and the 

level of school achievement, with a significance value of 0.531. These results may occur due 

to several other factors outside of gender and school achievement level, including the 

school zoning system and different learning time factors that make the difference in the 

level of questions based on gender and school achievement level insignificant. 
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1. Introduction 
Science Learning focuses on hands-on experience to improve skills and explore concepts that 

students need. According to Fitria (2017) the process of learning science involves various abilities, 
such as the ability to systematically ask questions, find answers, understand answers, to evaluate 
answers to perfect questions about “what”, “why”, and “how” things related to natural phenomena 
or the surrounding nature that will be used in the environment and technology. The process of 
learning science can be initiated using asking questions as a process of exploring knowledge to find 
answers based on facts (Vale, 2013). 

Salamah & Susiyawati's research (2022) it is known that grade VIII students in science subjects 
at the question level are still at a low level. However, in the research of Sriyati & Wahyu (2019) stated 
that students ' questioning skills are dominated by the category of sufficient question quality. The 
difference in the quality of such questions is due to the different comprehension abilities of 
individuals.  

Gender differences are closely related to differences in the way students think so that they can 
affect the quality of the questions asked. Differences in the composition of the brains of men and 
women can affect how the brain works in processing information and thinking, this certainly has an 
impact on the questioning skills between male and female students. According to Amin (2018) one 
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of the points of difference between men and women, namely in the structure of the brain. The brain 
structure of men and women have differences located in several parts, namely the corpus calossum, 
hypothalamus, inferior parietal lobe (lower parietal lobe), and hippocampus. Differences in brain 
makeup affect the way and style of each gender to run things, including learning (Amin, 2018). In 
addition, differences in the social interaction of men and women can also be a factor causing 
differences to occur.  

The learning process at school can also affect students ' questioning skills. The benchmark of 
whether or not the learning process that occurs can be seen from the quality of the school because a 
quality school will create a quality learning process as well (Hidayat, 2014). A quality learning 
process will make students ' thinking develop. Therefore, the quality of questions asked by students 
can be used as a reference for the quality of the learning process that has taken place. The low quality 
of student questions can be used as evaluation material for teachers and schools to improve the 
learning process 

The level of questions based on cognitive processes can be divided into several categories based 
on the level of Bloom taxonomy revised by Aderson & Krathwol (2002), namely remembering (C1), 
understanding (C2), applying (C3), analyzing (C4), evaluating (C5), and creating (C6). Questions with 
categories C1 To C3 indicate low-level thinking ability, while questions with categories C4 To C6 
indicate high-level thinking ability (Anderson & Krathwohl, 2002). The revised Bloom taxonomy is 
still used as a reference to The Graduate competency standard so that it is very familiar to teachers, 
making it easier for teachers to test the effectiveness of the actions given on the results of this study. 

This study aims to determine the profile of students 'questions in terms of gender and level of 
school achievement and to determine whether there is a relationship between the level of students' 
questions with gender and the level of students ' questions with the level of school achievement. The 
reason researchers link it to gender is because gender factors are often ignored by educators when 
managing the learning process in the classroom, so the teaching and learning process has not been 
running effectively. Researchers also linked it to school achievement levels. Correlation analysis is 
intended as a means of evaluation of educators and schools if there is a relationship between the 
quality of the questions with the level of school achievement. So that the learning process can be 
pursued more effectively so that the depth of thinking of a student is more honed so as to make 
students ask more questions with a high level. 

2. Method 
The population in this study is all grade VIII students in three selected SMP/MTs in Ngemplak 

District, Boyolali regency with a sample of 160 Grade 8 students from selected SMP / MTs. The 
sampling technique used in this study is probability sampling technique. Data collection using 
observation techniques. Researchers use nonparticipant observation techniques, where researchers 
are not involved or do not participate in giving any action during data collection and no effect 
whatsoever (Sugiyono, 2013). Data collection was done by recording the various questions asked by 
Junior High School students during learning in one chapter of science learning materials in each 
school.  

All questions asked by students related to learning during the observation, then used as 
research data. All questions that have been collected, further analyzed and classified. Data that has 
been analyzed and classified, then validated by science lecturers. Data that has been validated, then 
tabulated in percentage form. Calculate the percentage of each question level by using the formula : 

 

Percentage (%) = 
𝑻𝒐𝒕𝒂𝒍 𝒐𝒇 𝒑𝒂𝒓𝒕

𝑻𝒐𝒕𝒂𝒍 𝒂𝒎𝒐𝒖𝒏𝒕
  X 100% 

 

This research uses descriptive data analysis methods and correlation tests. The descriptive 
analysis method was used to explain, interpret, and inform the tabulation of data regarding the 
profile of questions asked by students. The correlation test method was used to determine the 
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relationship between the level of questions asked by students with gender and the level of questions 
asked by students with the level of school achievement. The data correlation test uses the Spearman 
rank test. There are 3 interpretations of the correlation analysis results in this spearman rank test, 
namely:  

Seeing the significance of the relationship to see if there is a relationship between the variables being 
sought. The basis for decision making in the Spearman rank test is based on the significance of the 
relationship, namely:  

a. If the probability (Sig) Rank Spearman > 0.05 then not correlated 

b. If the probability (Sig) Rank Spearman <0.05 then correlated 

Looking for the strength of the relationship to find out whether the relationship is moderate, strong 
or very strong. The guidelines for the strength of the relationship (Correlation Coeficient) are 
presented in Table 1. 

 
Table 1. Level of Relationship Strength Based on Correlation Coefficient 

Tingkat  koefisien korelasi Tingkat Korelasi 
0.00-0.199 Very weak 
0.20-0.399 Ground 
0.40-0.599 Enough 
0.60-0.799 Strong 
0.80-1.000 Very strong 

 
Looking at the direction of the relationship, the criteria to see the direction of the relationship can be 
seen from the results of the correlation coefficient with the following decisions :  

a. If the correlation coefficient is positive, it means the direction of the unidirectional 
relationship 

b. If the correlation coefficient is negative, it means that the direction of the relationship is not in 
the same direction 

3. Results and Discussion 
This study used three different schools in Ngemplak Sub-district, Boyolali Regency as data 

collection sites. Based on the observation results, the average ANBK results of the three schools were 
known, which were then named school A for schools with high achievement levels, school B for 
schools with medium achievement levels, and C for schools with low achievement levels. 

3.1. Student Question Results by Gender 
Questions asked by male and female students have different levels. The percentage level of male 

students' questions based on the revised Bloom's Taxonomy level is presented in the diagrams of 
Figures 1 and 2. 

 
Figure 1. Percentage of Male Students' Question Rate 
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Figure 2. Percentage of Female Students' Question Rate 

In addition to having different levels of questions, the questions asked by both male and female 
students also have different indicators. The following is the number of questions on each indicator 
asked by male and female students 

 
Table 2. Total of Male and Female Students' Questions on each Indicator 

Taxonomy Level Indicator 
Total Questions 

Male Female 

C1 Remember Recognizing 2 2 

Recalling 25 22 

C2 Understand 2.1 Interpreting 0 1 

2.2 Exemplifying 2 3 

2.3 Classifying 4 3 

2.4 Summarizing 0 0 

2.5 Inferring 1 1 

2.6 Comparing 2 4 

2.7 Explaining 3 14 

C3 Apply 3.1 Executing 3 1 

3.2 Implementing 7 3 

C4 Analyze 4.1 Differentiating 0 1 

4.2 Attributing 0 0 

4.3 Organizing 2 0 

C5 Evaluate 5.1 Checking 0 0 

5.2 Critiquing 0 0 

C6 Create 6.1 Generating 0 0 

6.2 Planning 0 0 

6.3 Producing 0 0 

Total  51 55 

 

In general, the factors that influence the differences in the number and level of questions asked 
by male and female students can be divided into 2, namely biological factors and social factors. In 
terms of biological factors, a very close thing is the difference in brain structure. The brain structure 
of men and women has differences in the corpus calossum, hypothalamus, inferior parietal lobe, 
hippocampus.  

Corpus collosum is a set of nerve cells that combine the two hemispheres of the brain. When 
listening to speech, the corpus calossum plays a role in sending auditory information from one 
hemisphere to the other (Goldstein et al., 2019). The bundle of nerves that connects the left-right 
brain (corpus collosum) of the male brain is a quarter smaller than the female brain. The distribution 
of information in the language center in women is more than men so that women are more fluent and 
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unlimited when speaking and can focus on more than one topic of conversation (Amin, 2018). 
Females speak more fluently so they ask more questions than male students.  

Of the 6 classes used to collect data, 4 classes had more questions asked by female students. In 
addition, from the total number of questions asked, female students also asked more questions by 
asking 55 questions while male students only asked 51 questions. 

The smaller corpus collosum will make men quickly concentrate on what they are doing, but at 
that time the ability to hear men will decrease so it is difficult to do many things at one time (Suyadi, 
2018). Men will rarely ask questions and tend to focus more on what they are doing, for example 
when learning through practicum. Male students only focus on what they are doing and tend not to 
ask about the phenomena that occur during the practicum, while female students like to ask about 
things that happen during the practicum. Of the 8 questions that arose during practicum learning, 
male students only asked 1 question.  So it is evident that male students only focus on what they are 
doing and rarely ask questions because it is difficult to do 2 jobs at a time.  

The next part of the brain is the hypothalamus. The functions of the hypothalamus include 
controlling emotional responses and regulating daily behavior (Amin, 2018). The male hypothalamus 
is 2.5-3 times larger than the female (Amin, 2018). However, the hypothalamus in women contains 
more of the hormone serotonin, which makes women feel calmer, especially when communicating 
(Hadiyanto and Suyadi, 2023). 

Male students who are more sensitive to stimulus will ask more questions related to direct 
implementation, namely questions at the C3 level. The ability of women who are calmer when 
communicating is one of the factors why the highest level of questions asked by women is at the C2 
level with an indicator of explaining. Female students tend to ask questions that provoke a discussion 
to explain something. For example, when a female student asked “Why can vibrations occur?”.  

The next difference in brain structure is in the hippocampus. Hippocampus plays an important 
role for learning, memory, and spatial navigation (Anand & Dhikav, 2012). The hippocampus in the 
female brain is larger than in the male brain (Amin, 2018; Meifiani & Prasetyo, 2015). As a result, 
women can remember things in detail and longer, while men become more forgetful (Amin, 2018). 
Male students asked more C1 level questions with recall indicators compared to female students, for 
example when a male student asked “Are there also convex and concave lenses?”. The ability to 
remember the type of lens should not be new because there are many examples of the application of 
these two types of lenses, for example the use of minus glasses which is the application of concave 
lenses. 

Women's larger hippocampus allows them to ask more detailed questions about differences. An 
example is when female students ask “What is the difference between convex and concave mirrors?”. 
Female students tend to ask about the details of the differences in the knowledge recorded in their 
memory.  

Another part of the brain that distinguishes between men and women is the inferior parietal 
lobe which regulates visuospatial abilities and is needed for things related to mathematics and 
architecture (Imaniyati et al., 2024). The inferior parietal lobe in men is 6% larger and more 
symmetrical between the left and right lobes (Amin, 2018; Kurth & Luders, 2021).  As a result, male 
students ask more questions at the C3 level on the implement indicator than female students, for 
example when male students ask “How much does a stone weigh when weighed in water?”. In this 
question, the male imagination works by imagining the weight of the stone when it is in water and 
then implementing it into the appropriate formula.  

Another factor that influences the number and level of questions asked by male and female 
students is social factors. According to the process, the form of social interaction is distinguished. The 
form of social interaction according to the process of occurrence can be in the form of cooperation, 
competition, and can even take the form of opposition or conflict (Soekanto, 2016).  

From the observations made, male students rarely interact, male students only speak during the 
learning process if asked first by the teacher. Meanwhile, female students do more forms of 
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cooperative interaction. One form of female interaction is associative in the form of cooperation and 
agreement to achieve goals (Haqiqi et al., 2019). The dominant form of cooperation that occurs in 
women's social interactions is seen when they are working together to prepare activities (Puspita & 
Resdati, 2023). When doing practicum, female students are eager to help each other and exchange 
ideas with each other in order to achieve a goal, this is the reason why female students ask many 
questions at the C2 level with an indicator of explaining because it encourages discussion to occur 
during the learning process.  

Based on the categorization of question levels, both genders still ask more low-level questions 
(C1-C3) than high-level questions (C4-C6). The C5 and C6 levels have not even emerged between the 
two genders. A possible influencing factor is that both male and female students are still unable to 
fully concentrate when learning takes place. Lack of concentration leads to low quality activities, so 
learning is less attentive which affects the ability to understand the material (Winata, I K., 2021). The 
quality of the teacher when providing stimulus and feedback is also still not good, and the lack of 
learning infrastructure can also be the reason why both genders cannot ask questions at the C5 and 
C6 levels.   

3.2 . The Correlation of Question Level to Gender 
Table 3. Results of Correlation Tests Based on Gender 

Sig. Value Correlation Coeffiecient 

0,470 -0,104 

The results of the correlation test between question level and gender show that there is no 
significant relationship, the strength of the correlation is low, and the direction of the correlation is 
not unidirectional. Gender is not the only factor that influences students' learning process that affects 
the level of questions asked. There are other factors that can affect the learning process both from 
internal factors including physical factors, psychological factors, and fatigue factors and external 
factors including family factors, school factors, and community factors (Hapnita et al., 2018).  

3.3. Results of Student Questions Based on School Achievement Levels 
The questions asked by students in each school do not all cover levels C1 to C6. The percentage 

level of student questions in each school that have been analyzed based on the revised Bloom's 
Taxonomy level is presented in the diagram in Figure 3. 

 

 

 

Figure 3. The percentage level of student questions 

The questions asked by students in each school also have different indicators. The following is 
the number of questions on each indicator asked by students in schools A, B and C: 

Table 4. Results of Quoestion Indicator Analysis in Each School 

Taxonomy Level Indicator 
Total Questions 

A B C 

C1 Remember 
1.1 Recognizing 2 1 1 

1.2 Recalling 15 20 12 
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C2 Understand 
2.1 Interpreting 1 0 0 

2.2 Exemplifying 2 1 2 

2.3 Classifying 1 6 0 

2.4 Summarizing 0 0 0 

2.5 Inferring 2 0 0 

2.6 Comparing 2 3 1 

2.7 Explaining 4 3 10 

C3 Apply 
3.1 Executing 0 4 0 

3.2 Implementing 6 3 1 

C4 Analyze 
4.1 Differentiating 0 0 1 

4.2 Attributing 0 0 0 

4.3 Organizing 2 0 0 

C5 Evaluate 
5.1 Checking 0 0 0 

5.2 Critiquing 0 0 0 

C6 Create 
6.1 Generating 0 0 0 

6.2 Planning 0 0 0 

6.3 Producing 0 0 0 

Total 39 41 28 

 
The level of school achievement is closely related to the learning environment. Sukmadinata 

(2015) says that the school environment includes the school's physical environment (facilities and 
infrastructure and learning resources), social environment (students' relationships with their peers, 
teachers and school staff), and academic environment (school atmosphere and teaching and learning 
implementation). 

Judging from the physical environment of the school, school A and school B have more complete 
facilities and infrastructure and learning resources than school C. The function of facilities and 
infrastructure is to improve the quality of learning, create a socio-emotional climate and manage 
group processes (Megasari, 2014). School C has limited learning facilities and infrastructure, so 
teachers can only use makeshift teaching aids. Projector facilities also do not exist in this school, so 
teachers only rely on printed books in learning and cannot show videos or pictures. Video or movie 
media can develop imagination, clarify abstract things and provide a more realistic explanation 
(Atmaja, 2019). The absence of media limits the imagination of students and teachers in explaining 
things, so school C only raises questions at the C3 and C4 levels with 1 question each and raises more 
questions at the C1 and C2 levels which are low-level questions. Questions asked by students in 
school C usually arise when students do not understand the terms in the printed book, for example 
when students ask “What is an eyepiece?”, the question appears twice in different classes. The reason 
for the emergence of these questions is the limited information related to the context being asked.  

Then when viewed from the social environment, in schools A and B there is often a form of 
cooperative interaction between students and their friends, this can be seen during practicum or 
group discussions. During the group practicum at school A, students were seen helping each other 
among their group members and doing an equal division of tasks. In school B, one of the cooperative 
interactions was seen during group discussions, they actively exchanged opinions with their 
groupmates. While in school C, interactions between students were rare. They worked more 
individually, even when learning with group discussions. During group discussions, students in 
school C did not coordinate the division of tasks clearly, nor did they exchange ideas with each other.  

Teacher interaction with students is also very influential on the learning process, this is related 
to the duties and role of the teacher as a learning leader who is positioned to be a communicator, so 
the teacher should be able to master good interaction patterns and communication techniques in the 
learning process (Inah, 2015). Teachers who always open question and answer sessions during the 
learning process can make the classroom atmosphere active and students can express their 
incomprehension through questions asked from what has been learned or material that has been 
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taught (Abnisa, 2024). In school C, the teacher's role as a trigger for interaction and communication 
in learning is less visible, the teacher lectures more and rarely opens question and answer sessions. 
In addition, school C teachers' feedback on questions asked by students was also less enthusiastic. 
Feedback given by teachers is very important because it gives students feedback on their progress 
and provides additional motivation to continue learning and improve their performance (Rahmiati 
& Aziz, 2023). So that learning in school C becomes very passive and students rarely ask questions. 

Judging from the academic environment in the form of teaching and learning implementation. 
It is important for a teacher to manage learning that is more challenging and invites students to 
construct new knowledge through appropriate learning experiences so that students can think more 
deeply (Yuliati, 2017).  School A applies varied learning methods which include lectures from the 
teacher, simple practicum in the classroom, group discussions and invites students to make 
observations and analysis both through pictures and learning videos, so that the learning process can 
run actively and create a deeper understanding by students. Deep understanding can create 
questions at the C4 level, for example when the teacher invites to discuss together about the picture 
of a hydraulic car lift, then the question arises by students “How can such a heavy car be lifted by just 
turning the tap?”.  

School B also conducts a varied learning process, one of which is by conducting a simple 
practicum. Practicum activities can form illustrations for concepts and principles through the process 
of generalization of facts observed in practicum activities (Suryaningsih, 2017). Practical learning 
makes students ask a lot of questions at the C3 level (Yanto & Zubair, 2022). For example, when 
students ask about “how is the process of formation of elements in nature?” , the question is a C3 
level question with indicators of running procedures.  

C schools tend to use conventional learning methods with lectures by teachers. The sequence of 
activities carried out by students in conventional learning will make students not play an active role 
in learning, this results in students not really understanding a certain knowledge and their 
knowledge is just a rote for students (Nasution, 2017). Understanding that is not deep makes 
students unable to develop their thinking towards the application of concepts and analysis of 
information, so that in school C C3 and C4 level questions rarely appear. C3 level questions are low-
level questions that demand answers in the form of applying knowledge to new situations and only 
appear once. C4 level questions are questions resulting from the analysis of information between 
sections. 

From the data the results of the question level of students in schools A, B, and C comparison of 
low cognitive questions (level C1-C3) is still more than high cognitive (level C4-C6). The C5 and C6 
level questions which are the higher level question types have also not appeared.  Question C5 
requires students to evaluate the information provided, while most students assume that the 
information provided by the teacher is the information that is definitely true so rarely or lazy to 
evaluate. Rusdiana et al. (2014) said that most learning practices so far foster a common perception 
in students where teachers are seen as people who are all-knowing, all-able, and all-right. 
Dependence of students on teachers is one of the factors that rarely causes the emergence of C5 
question types. C6 requires students to build a general structure of information or specific concepts 
on an ongoing basis.  

Another factor that makes students ask more questions at a low level is due to the student's 
study time during the day which causes the student's lack of concentration. Giovanni (2018) argues 
that studying in the morning is more effective than studying at other times. A student will have 
difficulty learning during the day because the body is tired of receiving learning from the morning 
(Aziz & Ali, 2019). Students who are not in optimal condition will be less effective in following the 
learning, which resulted in the level of questions asked is also still low and the occurrence of repeated 
questions on the material that has been explained. In school A and B Science Learning is done at noon 
above 12 o'clock, while in school C learning is done in the morning until noon. Another factor is the 
lack of teachers in varying the learning stimulus. Lack of teachers in providing a variety of stimuli to 
students can cause students to be lazy to learn, not caring about teachers or students busy with their 
own work (Maulidar & Ulfa, 2019). 

3.4. The Correlation of Question Rate to Level Achievement School 
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The results of the correlation test of the level of questions to the level of school achievement 
showed that there was no significant relationship, the level of correlation strength was low, but the 
direction of correlation remained unidirectional (Table 5). The level of school achievement is related 
to the level of questions students ask, but the relationship is not strong. The application of zoning 
system conducted by the government can be one of the factors causing the absence of a significant 
relationship between the level of questions with the level of school achievement. A zoning system 
can create a more equitable school or peer environment in all schools because it encourages 
equitable distribution of outstanding students (Syakarofath et al., 2020). Zoning system makes the 
difference in the quality of students in each school is not too prominent, so that the overall quality of 
the questions asked siswapun be almost the same even though the facilities and infrastructure, 
learning methods, as well as the quality of school teachers A and B better than school C. 

Table 5. Results of Correlation Tests Based on Level Achievement School 
Sig. Value Correlation Coefficient 

0,541 0,060 

 

3.5. Conclusion 
Based on the data obtained in relation to the questions asked by students based on gender and 

level of school achievement, the following conclusions were drawn : 

The tendency of the level of questions asked by male and female students was still at a low 
cognitive level, with the highest level being at the C4 level. Based on the percentage level of questions, 
there are differences in the number, level and indicators of questions asked by male and female 
students due to differences in biological factors of brain composition and social factors of both 
genders.  Male students asked more questions at C3 and C4 levels than female students, while female 
students were superior in the number of questions because female students had better 
communication skills (Amin, 2018).  

School A and B which are schools with first and second level of achievement are superior in the 
number of questions because the facilities and infrastructure supporting learning in school A and 
more complete than school C. In addition, the learning methods used by school A and B are more 
innovative than school C. Innovative learning methods can stimulate learners to participate actively 
and participate in the learning process (Hasriadi, 2022). School teachers A and B also often give 
students the opportunity to ask questions and provide more enthusiastic feedback. However, neither 
a, B, and C schools have been able to ask questions at C5 and C6 levels and still ask more questions at 
low cognitive levels.  

There is no significant relationship between the level of questions with gender, besides the level 
of relationship strength is also very weak and the direction of the relationship is not in the same 
direction. Gender is not the only factor that affects students ' learning process which in this case is 
related to the level of questions asked.  

The absence of a significant relationship between the level of questions with tiingkat school 
achievement, in addition to the level of strength of the relationship is also very weak, but the direction 
of the relationship unidirectional. One factor that makes the level of student achievement is not 
significantly related to the level of questions is due to the zoning system that makes the quality of 
students more evenly distributed. 
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