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Annotation. This study aimed to investigate the difference in rural-urban students’ critical
thinking in biology class across gender. It involved 289 students from public and private senior
high schools. Essay tests were administered to measure the students critical thinking skills.
The study results showed that female students outperformed male students in critical thinking.
Meanwhile, the rural students demonstrated better critical thinking skills than urban students.
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Introduction

The rapid technology and information advancement have affected the flow of infor-
mation. Learners should be able to filter information to acquire the correct details of such
information. In relation to this issue, the notion of critical thinking becomes prominent.
According to Iman and Angraini (2019), critical thinking is required to analyze and
evaluate information. As life problems grow more complex, every individual is forced to
adapt and make the right decision to deal with the situation (Choi et al., 2011). Therefore,
in this case, education should be able to equip students with the skills needed in the 21st
century. Partnership for 21st century skills (2009) has formulated some skills that need
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to be mastered by students in the future. One of which is critical thinking. The emphasis
on teaching critical thinking skills in school is necessary.

Critical thinking is the ability to think reflectively and consider what to believe and
what to do (Ennis, 2011). According to Kaddoura (2011), critical thinking involves con-
necting and applying concepts through multi-logical thinking and considerations. Facione
(1990) defines critical thinking as interpreting, analyzing, evaluating, infer, explaining,
and performing a self-regulatory activity. Critical thinking is used to interpret and eval-
uate the results of observation, communication, and other sources of information (Che,
2002; Wang & Zheng, 2016). Critical thinking encompasses various intellectual values,
such as clarification, relevance, adequacy, constancy, and so on (Fisher, 2001). Critical
thinking also involves higher cognitive processes in processing information to generate
new thoughts (Choy & Cheah, 2009).

Critical thinking is an essential competency for students (Bailin, 2002; Repo et al.,
2017; Carter et al., 2017). Critical thinking is the primary goal in science learning (Dowd
et al,, 2018; Tiruneh et al., 2017; Larsson, 2017), including in biology learning. It has a
strong correlation with student’s academic achievement (Carter et al., 2017) and success
and affects students in the long run (Fong et al., 2017). Critical thinking plays a crucial
role in fulfilling society’s personal, social, and professional needs that always experience
changes (Che, 2002; Zubaidah et al., 2015; McCormick et al., 2015). Through critical
thinking, one can see something comprehensively and evaluate it to survive the global
era (Che, 2002). Shakirova (2007) claims that critical thinking helps an individual handle
various social, scientific, and practical problems effectively.

Ennis (1996) mentions six basic elements in critical thinking. First, F (Focus); that
is associated with focusing on a question or an issue to decide what is believed. Second,
R (Reason); that recognizes the reasons that support or reject decisions based on relevant
situations and facts. Third, I (Inference); that is to draw a reasonable or convincing conclu-
sion. Fourth, S (Situation); that is to understand a situation and always maintain a thinking
situation to help clarify questions being asked and recognize key terms and relevant parts as
asupporting element. Fifth, C (Clarity), which explains the meaning of terms that are being
used. Sixth, O (Overview), which is to review and analyze the decision made thoroughly.

Some studies conducted in Indonesia show that students have not been empowered to
think critically (Hasan et al., 2013; Corebima, 2016). In fact, many Indonesian students
have poor performance in critical thinking (Subiantoro & Fatkurrahman, 2009; Sulasih
etal., 2017). Masita et al. (2016) found that the average score of students’ critical thinking
was categorized as low (34.2). The students’ poor performance in critical thinking resulted
from learning dominated by conventional methods (Hasan et al., 2013). The classroom
condition does not allow the students to engage in critical thinking actively, and they
are not allowed to hone their critical thinking skills (Khan, 2008).

Both internal and external factors influence critical thinking. Internal factors that can
affect critical thinking include self-determination, intelligence, emotional state, positive
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self-image, personality traits, and cognitive abilities (Sternberg, 2002). Another important
internal factor that affects critical thinking is gender (Mortellaro, 2015; Mawaddah et al.,
2018). The difference between males’ and females’ brain structure has been acknowledged
(Kimura & Harshman, 1984; Zaidi, 2010; Ruigrok et al., 2014). Gender difference leads to
distinguished cognitive and neurobiological mechanisms (Wassell et al,, 2015). Mawaddah et
al. (2018) argue that gender creates psychological and physiological differences between male
and female students.

Besides critical thinking, gender has been identified as one of the determinants of
student academic success. Gender issues are important matters that need to be overcome
because learning should not only benefit one particular side. Male and female students
need to have the same opportunity to achieve success. For the last ten decades, gender
inequality has been a significant issue in Indonesia. According to the Human Develop-
ment Report 2018, the index of gender inequality in Indonesia was placed in the 116th
position out of 189 countries. Meanwhile, the World Bank (2012) has declared that one
of the ultimate goals of development is gender equality.

Gender inequality is reflected in student’s achievement in science. Gender inequality
in science can be explained by socio-cultural aspects and stereotypes (Hill et al., 2010).
There is little information on how individual factors can explain gender equality. Wood
(2008) states that females’ way of speaking and statements are very detailed, showing the
depth of connection, while male speech characteristics are more likely to the point, espe-
cially in giving advice or solutions. Men and women have cognitive differences that result
from the complex relationships of nature and nurture (Halpern et al., 2007). Moreover,
Halpern et al. (2007) have noted that women are apt to have better verbal abilities than
men, whereas men are superior in manipulating visual objects and symbols.

Research on gender-critical thinking skills, in general, has been widely reported.
However, investigation on the role of gender in critical thinking is still lacking. A study
by Arslan (2012) and Mahanal (2012) showed a significant difference in student’s criti-
cal thinking based on gender. They discovered that girls outperformed boys in critical
thinking. Arslan further noticed that female students tend to use critical thinking skills
in dealing with problems and situations related to the environment.

Olutola (2017) found that female students could outperform male students. However,
Raheem (2012) revealed a difference in academic performance between boys and girls,
where male students beat female students in science. Hill et al. (2010) stated that cognitive
ability was one of the factors that could significantly affect gender inequality. It is found
that male students have better spatial ability compared to female students. However, some
other studies report that gender differences do not influence critical thinking (Verawati
et al.,, 2010; Hunter et al., 2014). In a few studies, no difference was observed between male
and female students’ critical thinking scores. Aktamis and Yenice (2010), Shim and Wal-
czak (2012), and Liu et al. (2019) reported that there was no correlation between gender
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and critical thinking skills. These assumptions provide a wide opportunity for researchers
to conduct an in-depth study on the effect of gender on students’ critical thinking skills.

The external factors that can influence students’ critical thinking skills are educa-
tional paradigm, teaching approach and method, assessments’ nature, teacher’s feedback,
emotional atmosphere, and positive attitude (Kaufman & Beghetto, 2009; Shubina &
Kulakli, 2019). Besides these factors, school location (either rural or urban schools) can
also affect students’ critical thinking (Ramos et al., 2016; Huang et al., 2016; Darmaji
et al,, 2020). According to Ge and Wang (2019), there is a wide gap between rural and
urban schools regarding education performance. Some factors that are considered the
potential reasons urban students differ from rural students include family, availability
of resources and technology, socioeconomic status, and teachers’ quality (Ajai & Imoko,
2013). Young (1998) states that urban schools are equipped with better facilities and re-
sources than schools in rural areas. They differ in the quality of the teaching and learning
process, teacher training, and school conditions. Tayyaba (2012) identifies several factors
that influence the difference between rural and urban schools. These factors include the
socioeconomic status and background of the student’s family, the distance between the
student’s house and the school, the size of the classroom and the school, and the school’s
physical condition. The other factors are the availability of academic resources, the qual-
ifications of the teachers, the teaching strategy applied in the classroom, the student’s
self-concept, the student’s perception of the school’s security, and supports from the
parents and community. Rural and urban students also have distinct characteristics,
such as cultural backgrounds, that can support or hinder their academic performance
(Gray et al., 2005 as citing Opoku-Asare & Siaw, 2015). According to Vygotsky (1978),
the social environment will affect students’ cognitive development.

It has become common to think that rural schools are considered inferior to urban
schools (Fan & Chen, 1999; Ajai & Imoko, 2013; Alokan & Arijesuyo, 2013; Faisal et al.,
2016). Rural schools typically lack facilities compared to urban schools, and rural stu-
dents rarely go to private courses. It is assumed that rural students receive more inade-
quate education than urban students, as illustrated in the deficit model theory of rural
society (Fan & Chen, 1999). However, rural students have more social capital benefits
(Byun et al., 2012), such as their rural identity (Howley, 2006; Byun et al., 2012). Social
capital that privileges rural students is the power that is often ignored by teachers and
researchers (Howley, 2006). Besides, rural students have additional social support, such
as unique experiences and closer relationships with the teachers and society (Byun et al.,
2012). Social capital also, directly and indirectly, affects the students’ personality devel-
opment and academic achievement (Abrar-ul-haq et al., 2015). The students’ cultural
background may improve or impede their academic performance (Gray et al., 2005 as
cited in Opoku-Asare & Siaw, 2015). Bilgin and Eldeleklioglu (2007) argue that critical
thinking is influenced by learning experiences obtained from the surrounding envi-
ronment. Another factor that also impacts rural students’ critical thinking is society’s
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awareness of how important education is to increase social status (Masitha & Suprijono,
2016). Unlike urban students, rural students are more motivated to achieve good grades
(Alokan & Arijesuyo, 2013).

The difference in the rural and urban schools’ characteristics implies a differ-
ence in the students’ academic achievement (Faisal et al., 2016), including critical
thinking skills. Young (1998) claims that urban and rural areas’ distinct character-
istics are the main cause of the students’ different academic achievements. Rural-
urban schools have different types of environments and climates that affect learning
effectiveness (Opoku-Asare & Siaw, 2015). Opoku-Asare and Siaw (2015) state that
students from different cultural backgrounds will bring various prior knowledge and
different learning resources into the classroom. Studies by Gamoran and Long (2006)
and Behrman (2010) in developing countries show that school characteristics have a
significant impact on student academic performance. There has been abundant research
discussing the differences between rural-urban schools, but the results have not shown
any consensus relating to these different characteristics’ importance. Reeves and Bylund
(2005), through repeated observations of HLM analysis, revealed that the annual per-
formance achievement of rural schools was the same as or outperforming that of urban
schools. Haller et al. (1993) and Fan and Chen (1999) found no significant difference
between rural-urban schools” academic achievement. Tayyaba (2012) in the Northwestern
Frontier Province (NWFP) of Pakistan reported that rural and urban students achieved
the same science score. However, other research findings showed that urban schools ob-
tained higher scores than rural schools (Young, 1998; Owoeye & Yara, 2011; Maas et al.,
2015). Unsar and Engin (2013), Huang et al. (2016), and Darmaji et al. (2020) reported
a difference between urban and rural students’ critical thinking, where urban students
had better critical thinking performance than rural students. These facts indicate that
the relationship between school location and students’ critical thinking skills needs to
be further investigated.

Based on the aforementioned explanations in this study, previous studies on the role
of gender and school location in the development of students’ critical thinking skills
showed different results. While some studies point out a difference between rural and
urban students’ critical thinking skills in terms of gender and school location, some
others show that gender and school location do not affect students’ critical thinking
skills. Therefore, it is necessary to analyze how gender and school location affect students’
critical thinking skills. To fill such a void, the present study was conducted to identify
the difference in students’ critical thinking according to gender differences and school
location (e.g., rural and urban schools). This study’s results are expected to provide an
insight into the making of decisions by policymakers and teachers to empower students
to think critically by considering gender differences and school location.
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Method
Design

The current study aimed to examine whether gender variables and school location
affected students’ critical thinking. For such a purpose, the study employed a quantitative
approach with ex-post facto design.

Participant Recruitment

This study recruited 289 students from public and private schools based in urban and
rural areas of East Java, Indonesia (see Table 1). They were recruited using a purposive
random sampling method (Fraenkel et al., 2011). The students were then categorized
based on gender and school location (rural-urban). Gender criteria were visualized on
females and males, while school criteria were made based on school location.

Table 1
Sample Characteristics
n =289
N %
Male 118 41
Gender
Female 171 59
Urban 178 62
School Location
Rural 111 38

Data collection

Essays tests were used as the instrument to measure the students’ critical thinking
skills. The research instrument had undergone expert validation and empirical validation
to check the construct validity in the essay questions. At this stage, experts were invited
to give recommendations and advice for the instrument’s quality improvement. Validity
and reliability tests were also performed. The test reliability was measured using Cron-
bach’s Alpha, while the test validity was examined using the Pearson correlation. Item
validity was evaluated by finding the correlation between the score of each item and the
total score. The correlation coefficient was obtained from the result of the correlation
calculation. The correlation coefficient was used to measure item validity and determine
whether the item would be used in this study or not. The validity and reliability tests
showed that the instrument was valid and reliable (0.791). The results of the instrument
validity test were summarized in Table 2.
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Table 2
Results of the Instrument Validity Test

Item Pearson Correlation Sig. (2-tailed) Remarks
1 0.721 .000 Valid
2 0.779 .000 Valid
3 0.794 .000 Valid
4 0.760 .000 Valid
5 0.668 .000 Valid

The essay tests were conducted during lesson hours. Five essay questions should
be completed within 50 minutes. The students” answers were assessed using a critical
thinking rubric that was integrated into the essay tests. The rubric was a modification of
Finken and Ennis (1993) which had been developed by Zubaidah et al. (2015) (Table 3).

Table 3
Critical Thinking Rubric Embedded in Essay Tests
Score Description
5 « All concepts are correct, clear, and specific
« All explanations of the answer are correct, clear, specific, supported by
strong and right reasons and clear arguments
o+ The way of thinking is good; all concepts are connected and integrated
« The grammar is good and correct
« All aspects are apparent; the evidence is good and balanced
4 o Most of the concepts are right, clear but less specific
o Most of the explanations of the answer are correct, clear but less specific
o The way of thinking is good, most of the concepts are correlated with
each other and integrated
o The grammar is good and correct; there are a few mistakes
o All aspects are apparent, but they are imbalanced
3 o A small part of the concepts are correct and clear
o A small part of the explanations of the answer are correct, clear but the
argument is unclear
« The way of thinking is good enough, a small part of the concepts are
correlated with each other
o The grammar is adequate; there are some errors in spelling
o Most of the apparent concepts are correct
2 e The concepts are less focused or exaggerating or doubting

e The explanations of the answer are not supporting

e The way of thinking is less appropriate; the concepts are not correlated
with each other

e The grammar is good; there are incomplete sentences

e A small part of the concepts looks right
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Score Description

1 e All concepts are wrong or insufficient
e The reason is wrong
e The way of thinking is poor
e The grammar is poor
e All aspects are insufficient

0 e There is no answer, or the answer is wrong

Data analysis

The students’ critical thinking difference based on gender differences and school
location was measured using a t-test at a 5% significance level. Normality and homo-
geneity tests were conducted before testing the hypothesis. Kolmogorov-Smirnov was
used to examine the data’s normality, while the Levene test was used to investigate the
data’s homogeneity. The normality test results showed a p-value of 0.084 for gender and
0.081 for school location. The results of the homogeneity test showed p= 0.181 for gender
and 0.300 for school location. Based on the analysis results, p-value> a (a = 0.05); this
indicates that the data were distributed normally and homogeneously. The data were
then analyzed using SPSS 23 for Windows.

Findings

The descriptive statistics of the students’ critical thinking scores based on gender
differences and school location can be seen in Table 4. The Table shows that the female
students outperformed the male students in critical thinking with a 22.26% difference.
The girls achieved a higher average score (50.85) than the boys (39.53). Similarly, the rural
students had better critical thinking performance than the urban students with a 14.87%
difference. The rural students obtained a higher average score (50.92) than the urban
students (43.35). The research findings relating to gender differences indicated that there
was a significant difference between male and female students’ critical thinking scores
(p < 0.05) (Table 4). Also, the results of the analysis of the school location showed that
urban students differed significantly from rural students in critical thinking (p < 0.05)
(Table 4).

Table 4
Critical Thinking Skills Based on Gender and School Location
M Std. Dev  Std.Err  df t P
Male 39.53 12.19 1.12204
Gender 287 -7.155 .000
Female 50.85 13.90 1.06299
Rural 50.92 13.41 1.27260
School location 287 -4.493 .000

Urban 43.35 14.25 1.06806
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Discussion
Gender differences in students’ critical thinking skills

The findings showed a significant difference between male and female students’ criti-
cal thinking skills (Table 4). The female students outperformed the male ones in critical
thinking by 22.26%. The difference was clearly shown in the female students’ detailed
and complex answers, suggesting their excellent understanding of the problem. It was
also due to the female students’ language skills that are more developed than the male
ones. Unlike the male students, the female students were more thorough and careful
in answering the test questions. Therefore, female students had better critical thinking
performance compared to male students.

This finding is confirmed by Halpern et al. (2007), who stated that women had more
developed language skills compared to men. Furthermore, Arslan (2012) claims that wom-
en are more used to dealing with many problems, and therefore, become more detailed,
more confident, and more flexible in thinking. Theoretically, some particular parts of the
brain are responsible for language development. The frontal and temporal cortex in women
have a significant volume and are well organized (Geary, 1998). The synaptic density in the
female temporal neocortex is less than in males (Alonso-Nanclares et al., 2008) so that the
female temporal cortex experiences specialization for language processing (Zaidi, 2010).

Besides, female students have better prior knowledge, more improved reading ability,
and enhanced argumentative skills than boys. Students’ prior knowledge has a significant
influence on their critical thinking skills. Knowledge can be obtained through reading.
Reading helps students obtain information from various resources. In this study, such
knowledge was beneficial for the students to answer the essay tests. The students had
to have a comprehensive understanding of the materials to answer the essay questions,
which was reflected in the arguments provided in their answers. Mahapoonyanont (2012)
has concluded that reading skills and argumentative skills can affect students’ critical
thinking skills. Some research findings also confirm that reading ability positively cor-
relates with critical thinking (Hassani et al., 2013; Nasirahmadi, 2014).

The findings of this study are corroborated by the previous research by Arslan (2012),
Mabhanal (2012), Mouraz et al. (2014), and Kumar and James (2015), who argue that fe-
male students outperform male students in critical thinking. Further, Kumar and James
revealed that girls have more developed argumentative skills than boys. Research by
Oda and Abdul-Kadhim (2017) concluded that female students surpass male students
in reading comprehension.

Rural-urban school differences in students’ critical thinking skills

The present study showed a significant difference between rural and urban students’
critical thinking skills (Table 4). It was found that rural students could outperform the
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urban students in critical thinking with a 14.87% difference. This finding suggests that
the quality of education in rural areas is not inferior to urban areas’ quality of education.
It is assumed that the characteristics of the rural environment can affect the development
of the rural students’ critical thinking skills. Schools in rural areas have the privilege to
receive social capital benefits from the close relationships between teachers and students
and between school and society.

The student-teacher close relationships will help shape effective communication be-
tween them, which is key to improving education quality. The teacher-student closeness
will also improve the students’ achievement in learning, including critical thinking
performance. This finding is corroborated by the previous research by Suarman (2015),
who stated that the key factor in determining learning quality was the strong relation-
ship between the teacher and the students. Moreover, Byun et al. (2012) note that rural
students receive more advantages and support from their environment. The students have
unique experiences, opportunity structures, and social construction as a powerful rural
identity (Howley, 2006). Rural schools tend to maintain a family atmosphere, parental
involvement, and school-society strong relationships (Hernandez-Torrano, 2018). This
study’s findings are useful in understanding the benefits of social capital and other exter-
nal factors that may impact student’s learning achievement, including critical thinking
performance. This study has found that social capital as a rural identity can be used as
a foundation to strengthen education in rural schools.

The results of this study also confirm the previous findings by Haller et al. (1993), Fan
and Chen (1999), and Ajai and Imoko (2013), who also highlight the excellence of the
rural schools’ performance compared to the urban schools’ performance. This study has
shown that rural students have no disadvantages in terms of the quality of education,
confirming the research findings by Fan and Chen (1999) and Alokan and Arijesuyo
(2013). Alokan and Arijesuyo further state that the rural benefit model can replace the
rural deficit model. Therefore, education must have a newer and more objective perspec-
tive on rural students’ performance.

Students’ critical thinking skills are also influenced by individual factors, such as
motivation and achievement needs. Rural students are more motivated than urban
students. Alokan and Arijesuyo (2013) argue that rural students are more encouraged
to get good grades than urban students. Parental support is also predicted as one of the
reasons why rural students can outperform urban students. The rural society’s awareness
of the importance of education has risen in recent years. Many rural parents have been
educated and aware that education is important for their children’s academic success
and future careers. A study by Masitha and Suprijono (2016) revealed that rural parents
believe that they can provide their children with a better life and a better social status
through education. Furthermore, Gang et al. (2019) concluded that parental support was
a predictor of rural students” academic achievement.
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Conclusions and Recommendations

Based on the study results, it can be concluded that there is a difference in students’
critical thinking skills in terms of gender and school location. The findings have revealed
that female students could outperform male students in critical thinking. This can hap-
pen because female students acquire language faster than male students. When coming
to the classroom, female students bring better prior knowledge and have better reading
and argumentation abilities than male students. Similarly, rural students have better
critical thinking performance compared to urban students. It thus indicates that the
rural community’s social capital can be a strong basis for the development of education
in rural areas. The rural benefit model can be developed to replace the rural deficit model.
Moreover, rural students need to be encouraged and made aware of the importance of
education to improve their academic achievement.

It is recommended that teachers organize learning in such a way so that it can en-
courage students to develop their critical thinking skills. Besides that, teachers also need
to consider gender equality in learning. It is also necessary to study the contribution of
school resources and rural-urban society’s social capital to the students’ critical think-
ing skills. Similar research in the future needs to include demographic elements such as
students’ socioeconomic and cultural backgrounds as well as parent education.
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Santrauka

Indonezijoje atlikti i$samas kritinio mastymo tyrimai. Vis délto yra nedaug tyrimy, kuriuose
aptariamas lyties poveikis mokiniy kritiniam mastymui. Manoma, kad dél motery ir vyry
smegeny struktiry skirtumy lytis turi jtakos kritinio mgstymo raidai. Mokiniy kritinis mgstymas
mokyklos vietos atzvilgiu dar neatskleistas. Kaimo ir miesto mokyklos suteikia mokiniams
skirtingg mokymosi aplinkg, kuri gali paveikti jy kritinio mastymo raidg. Sio tyrimo tikslas —
apibudinti mokiniy kritinio mastymo jgudziy spragas, pagristas lytimi ir mokyklos vieta.

Atlikta kiekybiné, neeksperimentiné ex facto metodo analizé. Imties dydis — 289 bendrojo
lavinimo valstybiniy ir priva¢iy mokykly, esan¢iy miesto ir kaimo vietovése (Ryty Java,
Indonezija), mokiniai. Tiriamieji buvo atrinkti taikant tiksline atsitiktine atrankg (Fraenkel
ir kt., 2011), o tada suskirstyti i kategorijas pagal lytj ir mokyklos vietg (kaimo / miesto).

Siekiant jvertinti mokiniy kritinio mastymo jgtidzius, buvo kuriamas rasinio testas. Testo
rezultatai buvo matuojami naudojant integruotg kritinio mastymo rubrika, kuri buvo plétojama
pagal Zubaidah ir kt. (2015) ir adaptuota pagal Finken & Ennis (1993).

Rezultatai parodé, kad merginy kritinio mastymo rodikliai geresni nei vaikiny, o kaimo
mokiniai kritiskai masté geriau nei miesto mokiniai. Kita reikéminga i$vada yra ta, kad kaimo
mokykly mokiniailenkia miesto mokykly mokinius. Todél atsizvelgiant j demografinius rodiklius
labai svarbu patobulinti mokymo programa, suteikiancia lygias galimybes visiems mokiniams —
tiek vaikinams, tiek merginoms.

Esminiai ZodZiai: kritinio mgstymo jgudziai, lytis, kaimo mokyklos, miesto mokyklos.
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