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Purpose of the study 

Since STEM education is still not very popular among 
girls, it is interesting to see how and when they can 
form a negative attitude towards it. For this purpose 
we analyzed the responses of 8-grade pupils from 10 
countries with different levels of economic 
development and different educational traditions on 
the questions from TIMSS 2007 and 2011 Student 
Questionnaire, which relate to the aspirations of 
students to the desired level of education in the 
future and their attitude to mathematics and sciences.  



Countries under consideration 
Mathematics Sciences 

2007 2011 2007 2011 

girl boy girl boy girl boy girl boy 

England  511 516 508 505 537 546 534 532 

Sweden 493 490 486 482 512 510 511 508 

Italy 477 483 493 504 491 499 493 508 

Japan 568 572 566 574 552 556 554 562 

Hungary 517 517 502 508 533 545 513 531 

Lithuania 509 502 507 498 518 519 518 510 

Russian Federation 514 509 539 539 527 533 539 546 

Ukraine 465 459 478 481 484 486 499 503 

Georgia 412 408 430 432 432 410 425 415 

Slovenia 500 503 502 507 536 539 541 545 



2007 - Students' aspiration  

BA and higher 

Lower BA 



In 2007, most (from 36% in Slovenia to 58% in Russia) students in all countries 
(except Sweden with 31% and England with 33%) answered that they plan to 
receive education at the level of bachelor and higher. 



2011 - Students' aspiration  

Lower BA 

BA and higher 





2011 - Students' aspiration  

In 2011, the popularity of higher education has 
decreased significantly. Here, on the contrary, in 
almost all countries (except Russia, Japan and Italy) 
the share of eighth graders who reported that they 
plan to get an education below the bachelor level 
was higher (from 43% in Sweden to 59% in 
Ukraine).  

The proportion of those who have not yet 
decidedly was declined significantly in all countries 
from 20% in 2007 to 12% in 2011 an average.  



2015 - Students' aspiration 



Gender differences in students' aspiration 

At the same time, both in 2007 and in 
2011, among students who plan to receive 
education at the bachelor's level and 
above, girls have dominated significantly in 
all countries, except Japan.  

The difference reached 21% in 2007 in 
Russia and Ukraine  



Gender differences in students' aspiration 

BA and higher 



Gender differences in students' aspiration 

BA and higher 



Correlation with total score 

Hypothesis:  

students' expectations about their future level 
of education depend on the level of ability in 
mathematics or science (or vice versa):  

students with more ability want to achieve a 
higher level of education in the future.  



Correlation with total score 

In 2007, this hypothesis is well established for Hungary, Slovenia, Japan 
and England. Moreover, girls are more motivated in Japan and Hungary, 
and boys - in England and Lithuania.  



In 2011, this hypothesis becomes even more apparent for most countries 
(with the exception of Sweden), and gender differences are less 
noticeable. Girls are more motivated than boys in Japan and Georgia. 



Similarly, questions about biology, chemistry, 
physics and earth sciences are formulated here. 

Disagree Agree 



Percentage, who agrees 

In 2007, as well as in 2011, among those who plan 
to receive education at a bachelor's degree or 
higher, in almost all countries, the proportion of 
girls who study mathematics and science with the 
aim to enter a dreamed university is slightly higher 
than that of boys. This is especially true for biology: 
on average, 59% of girls agree with this statement. 
In both sessions, from all countries only in Sweden 
more boys than girls agree with such statement 
about the chemistry and earth sciences. In Sweden 
and Hungary more boys agree with such statement 
about physics, and in Japan - about mathematics. 



Scores, who agrees 

Despite the fact that more girls than boys agree 
that they need mathematics to enter the university 
they have at the same time lower average score in 
mathematics. But only in Japan, where a smaller 
proportion of girls agree with this statement, such 
girls in mathematics have higher scores (616) than 
boys (609,5). Among students who plan to obtain a 
bachelor's degree or higher, girls have higher mean 
scores in biology in Georgia, Japan, and Sweden. 
Only in Georgia, among such students, girls had a 
higher average scores than boys in earth science, 
physics and chemistry. 



Students’ Attitudes Toward Mathematics 

2007 - Index of Students’ Positive Affect Toward Mathematics 
(PATM), based on students’ responses to three statements about 
mathematics: «I enjoy learning mathematics», «Mathematics is 
boring», «I like mathematics».  

2011 - Students Like Learning Mathematics scale (BSBGSLM).  



Percentages with high-positive to Math 

• In countries with high levels of economic 
development (England, Sweden, Italy, Japan), the 
number of girls who have a high level of the Math 
index is lower by almost 10% than boys.  

• But these girls have a slightly higher average 
score.  

• The positive attitude of girls to mathematics 
prevails in post-socialist countries.  



… to sciences 

• The number of girls with high index B-PATS 
(Biology - Positive Affect Toward Sciences) is 
higher than that of boys in all countries, in 
addition, such girls have higher average scores 
(except Russia). In Russia, students with low 
values of index B-PATS have higher grades. 

• The share of girls with a high index E-PATS (Earth 
Science - Positive Affect Toward Sciences) is 
higher in Ukraine, Russia, Georgia. But only in 
Georgia, these girls have a higher average score.  



• Girls do not like chemistry and physics in 
Sweden and Slovenia. For example, in 
Slovenia, the high index P-PATS (Physics - 
Positive Affect Toward Sciences) has 40% of 
girls and 60% of boys.  

• But only in Georgia, girls who want to obtain a 
bachelor's degree or higher level, have higher 
average scores in physics and chemistry. 



Correlation with total score 

Hypothesis:  

Positive attitude towards the subject 
(mathematics  or sciences) is related to student 
achievement:  

students who are more sympathetic to the 
subject (have higher index), also have higher 
scores.  



Correlation of Math index with total score 



Correlation of Bio index with total score 



Conclusions 

• Thus, in 2007 and 2011 a larger proportion of girls than 
boys had more ambitious plans in grade 8 for their further 
education (except Japan and Sweden). This trend has 
already emerged even in these countries in 2015.  

• Girls more often agreed that mathematics and science 
would be required for them to enter the chosen university, 
but they had slightly less scores from all subjects (with the 
exception of Georgia). 

•  Although in most of the countries considered, girls more 
often showed a positive attitude toward mathematics and 
science, their average scores on these subjects was often 
lower than that of boys. Only a positive attitude is not 
enough to achieve high results. 



Technical support 

IDB (International Database) Analyzer from IEA  

In calculations, the 
program takes into 
account the weight of 
participants, which 
allows us to distribute 
results to the entire 
population. 
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