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Gender Differences at Mathematics Competitions
in Serbia

Extended summary

Numerous studies in the world indicate the existence of gender-related differences in
students’ mathematical achievements. These differences have significantly decreased over the
last few decades, but have not completely vanished. Mathematical competitions play an impor-
tant role in increasing interest, motivation, self-confidence, and enthusiasm for mathematics,
but also in identifying and supporting mathematically gifted students. Therefore, it raises the
question whether and to what extent gender differences exists in mathematics competitions.
Since there have been no in-depth studies on the topic of gender and math competitions in the
Republic of Serbia, we have decided to make it the subject of our research.

The aim of this paper is to analyze the continuity of student interest and success and to
examine the existence of trends in district mathematics competitions concerning gender dur-
ing the ten-year period, from 2014 to 2023. The research sample comprises 53,490 students
from the 4th to the 8th grade of elementary school, who participated in district mathematics
competitions for elementary school students in the Republic of Serbia from 2014 to 2023. We
employed tests consisting of five tasks, and participants were allotted 150 minutes for comple-
tion. These tests are organized every year and the scoring proposal is made by the State Com-
mission for the Competition of Elementary School Students. The Mann-Whitney test and the
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Mann-Kendall test were used in the statistical analysis of the data to check the significance of
differences and trends.

The obtained results do not show a trend of change in the total number of participants
in district competitions. The primary reason for this is the emergence of the COVID-19 pan-
demic, although there was a trend of increasing the number of participants in the 6th grade and
a trend of decreasing the number of participants in the 8th grade before 2021. Altered work-
ing conditions in schools led to a reduced number of competition participants, so two years af-
ter the abolition of epidemiological measures, the number of participants remains lower than
in 2015. A significant decrease in the number of participants per class was registered, where
the average number of students at the end of the second cycle of compulsory education being
63.8% lower than at the end of the first cycle.

In the observed ten-year period, every year in all classes, a greater number of boys par-
ticipated than the number of girls. Although there is a slight decrease in the difference in the
number of boys and girls when moving from the 4th grade of primary to middle school grades
(grades 5 to 8), however, by the end of elementary school education, the difference becomes
significantly larger. While no trend of increasing participation of boys or girls at the class level
has been determined, there is a global trend of increasing the number of boys compared to the
number of girls among all district competition participants. In terms of student achievement,
it was determined that the average number of points of boys in the fourth, fifth and seventh
grades, was consistently higher than that for girls over the past 10 years. Girls achieved a bet-
ter result than boys in only 3 out of 50 measurements. The data show that there is a statistically
significant difference in the achievements of boys and girls in 60% of cases, with this difference
favoring boys 96.67% of cases. Additionally, it was established that there are no permanent sta-
tistically significant differences among students of the same generation from 4th to 8th grade
concerning gender. At the top of the distribution of students in relation to the achieved results,
there is a consistently higher representation of boys. Only in the fourth grade, there is a trend
of increasing the number of boys among the top 5% of the most successful students. Converse-
ly, at the top of the distribution, a larger number of boys are noticeable among students whose
achievements fall below the median, while in the sixth grade there is also a trend of increasing
the number of girls with achievements below the median. Based on the research findings, it can
be argued that there is a gender gap in relation to participation in competitions. The findings of
our study indicate the need to investigate the causes of gender differences in participation and
success in competitions and to determine the ways to address them.

Keywords: gender differences, mathematics competitions, student achievement, trend
analysis
References

e Auger, R, Blackhurst, A. and Wahl, K. H. (2005). The development of elementary-aged children’s
career aspirations and expectations. Professional School Counseling. 8 (4), 322-329.




Bahar, A. K. (2021). Trends in gender disparities among high-achieving students in mathemat-
ics: an analysis of the American Mathematics Competition (AMC). Gifted Child Quaterly. 65 (2),
167-184. https://doi.org/10.1177/0016986220960453

Baldiga, K. (2014). Gender differences in willingness to guess. Management Science. 60 (2), 434-
448. Retrieved April 17, 2022. from http://www.jstor.org/stable/42919542

Bicknell, B. and Riley, T. (2012). The role of competitions in a mathematics programme. APEX:
The New Zealand Journal of Gifted Education. 17 (1), 1-9. Retrieved March 15, 2022. from https://
giftedchildren.org.nz/apex.

Blazi¢, M. (2007). Lifelong approach to talent development. U: Gojkov, G. (ur.). Prakti¢ni aspekti
savremenih shvatanja darovitosti (56-67). VrSac: Visoka $kola strukovnih studija za obrazovanje
vaspitaca.

Campbell, . R. and O’Connor-Petruso, S. A. (2008). National competitions help eradicate gender
inequities in the gifted and talented (1-26). Paper presented at the annual meeting of the European
Council for High Ability. Prague, Czech Republic. Retrieved April 29, 2022. from https://www.
researchgate.net/publication/242411184_National_Competitions_Help_Eradicate_Gender_Ineq-
uities_in_the_ Gifted_and_Talented

Campbell, J. R. and Walberg, H. J. (2011). Olympiad studies: Competitions provide alternatives to
developing talents that serve national interests. Roeper Review. 33 (1), 8-17. https://doi.org/10.108
0/02783193.2011.530202

Carpenter, T. P, Fennema, E., Peterson, P. L. and Carey, D. A. (1988). Teachers’ pedagogical content
knowledge of students’ problem solving in elementary arithmetic. Journal for Research in Math-
ematics Education. 19 (5), 385-401.

Cimpian, J. R., Lubienski, S. T., Timmer, J. D., Makowski, M. B. and Miller, E. K. (2016). Have
gender gaps in Math closed? Achievement, teacher perception, and learning behaviours across two
ECLS-K cohorts. AERA Open. 2 (4), 1-19. https://doi.org/10.1177/2332858416673617

Clarke, D. (1994). The transition to secondary school mathematics. In: Robitaille, D. E, Wheeler,
D. H. and Kieran, C. (Eds.). Selected lectures from the 7th International Congress on Mathematics
Education (59-77). The 7th International Congress on Mathematics Education. August 17-23, 1992.
Sainte-Foy, Quebec: Les presses de 1 université Laval.

Deji¢, M. i Mihajlovi¢, A. (2014). Matematicka darovitost. Beograd: Uciteljski fakultet.

Desmet, O. A., Pereira, N. and Peterson, J. S. (2020). Telling a tale: how underachievement devel-
ops in gifted girls. Gifted Child Quarterly 2020. 64 (2) 85-99.

Douglas, E. M., Vogel, R. M. and Kroll, C. N. (2000). Trends in floods and low flows in the United
States: impact of spatial correlation. Journal of hydrology. 240 (1-2), 90-105.

Deri¢, L., Gutvajn, N,, Josi¢, S. i Seva, N. (2020). Nacionalni izvestaj: TIMSS 2019 u Srbiji. Beograd:
Institut za pedagoska istrazivanja.

Eccles, J. S. and Wang, M. (2016). What motivates females and males to pursue careers in
mathematics and science? International Journal of Behavioral Development. 40 (2), 100-106.
Edwin, M. and Prescod, D. J. (2018). Fostering elementary career exploration with an interactive,
technology-based career development unit. Journal of School Counseling. 16 (13), 1-29. Retrieved
from http:/www.jsc.montana.edu/articles/v16n13.pdf




Ellison, G. and Swanson, A. (2010). The gender gap in secondary school mathematics at high
achievement levels: Evidence from the American mathematics competitions. Journal of Economic
Perspectives. 24 (2), 109-128. https://doi.org/10.1257/jep.24.2.109

Espinosa, M. P. and Gardeazabal, J. (2013). Do Students Behave Rationally in Multiple Choice
Tests? Evidence from a Field Experiment. Journal of Economics and Management. 9 (2), 107-135.
Fennema, E. (1983). Women and mathematics in the United States: the new mythology. In: Zweng,
M. (Ed.). Proceedings of the 4th International Congress on Mathematics Education (669-671). The
4th International Congress on Mathematics Education. August 10-16, 1980. Boston: Birkhausser
Boston, Inc.

Fennema, E. and Sherman, J. A. (1976). Fennema-Sherman mathematics attitudes scales: instru-
ments designed to measure attitudes toward the learning of mathematics by females and males.
Journal for Research in Mathematics Education. 7, 324-326. https://doi.org/10.2307/ 748467.

Fox, . H., Haier, R. J. and Denham, S. (1976). Sex differences in Mathematics precocity; Bridging
the gap. In: Keating, D. (Ed). Intellectual talent: Research and development (183-214). The Sixth
Annual Hyman Blumberg Symposium on Research and Early childhood Education. October 4, 1974.
Baltimore, MD: John Hopkins University Press.

Ganley, C. M. and Lubienski, S. T. (2016). Mathematics confidence,interest and performance:
Gender patterns and reciprocalrelations. Learning and Individual Differences. 47, 182-193.

Hyde, J. S., Fennema, E. and Lamon, S. J. (1990). Gender differences in mathematics perfor-
mance: a meta-analysis. Psychological Bulletin. 107 (2), 139-155. https://doi.org/10.1037/0033-
2909.107.2.139.

Hyde, J. S., Lindberg, S. M., Linn, M. C,, Ellis, A. B. and Williams, C. C. (2008). Gender similarities
characterize math performance. Science. 321 (5888), 494-495.

Hyde, J. S. and Mertz, J. E. (2009). Gender, culture, and mathematics performance. Proceedings of
the National Academy of Sciences of the United States of America. 106 (22), 8801-8807.

Iriberri, N. and Rey-Biel, P. (2019). Competitive pressure widens the gender gap in performance:
evidence from a two-stage competition in Mathematics. The Economic Journal. 129 (620), 1863-
1893. https://doi.org/10.1111/ecoj.12617

Karnes, E A. and Riley, T. L. (1996). Competitions: Developing and nurturing talents. Gifted Child
Today. 19 (1), 14-16.

Leedy, M. G., LaLonde, D. and Runk, K. (2003). Gender equity in mathematics: beliefs of students,
parents, and teachers. School science and Mathematics. 103 (6), 285-292.

Leikin, R. (2018). Giftedness and High Ability in Mathematics. In: Lerman, S. (Eds.). Encyclopedia
of Mathematics Education (1-11). Springer, Cham. https://doi.org/10.1007/978-3-319-77487-
9_65-4

Lindberg, S. M., Hyde, J. S., Petersen, J. L. and Linn, M. C. (2010). New trends in gender and
mathematics performance: a metaanalysis. Psychological Bulletin. 136 (6), 1123-1135. https://doi.
org/10.1037/a0021276

Mullis, I. V. S., Martin, M. O., Foy, P, Kelly, D. L. and Fishbein, B. (2020). TIMSS 2019 International
Results in Mathematics and Science. Chestnut Hill, MA: TIMSS & PIRLS International Study Cen-
ter, Lynch School of Education and Human Development, Boston College, International Associa-
tion for the Evaluation of Educational Achievement (IEA).




National Science Board (2018). Science and Engineering Indicators 2018 (NSB-2018-1). Retrieved
April 16, 2021. from www: https://www.nsf.gov/statistics/2018/nsb20181/assets/nsb20181.pdf.
Niederle, M. and Vesterlund, L. (2010). Explaining the Gender Gap in Math Test Scores: The
Role of Competition. Journal of Economic Perspectives. 24 (2), 129-144. https://doi.org/10.1257/
jep.24.2.129.

Nosek, B. A. et al. (2009). National differences in gender-science stereotypes predict national sex
differences in science and math achievement. Proceedings of the National Academy of Sciences of the
United States of America. 106 (26), 10593-10597. https://doi. org/10.1073/pnas.0809921106
Olszewski-Kubilius, P. and Lee, S. Y. (2011). Gender and other group differences in performance
on off-level tests: Changes in the 21st century. Gifted Child Quarterly. 55 (1), 54-73. https://doi.
0rg/10.1177/0016986210382574.

Radovi¢, V. (2007). Feminizacija uciteljskog poziva. Beograd: Uciteljski fakultet.

Rity, H., Vdnskd, J., Kasanen, K. and Karkkdinen, R. (2002). Parents’ explanations of their child’s
performance in mathematics and reading: A replication and extension of Yee and Eccles. Sex Roles:
A Journal of Research. 46 (3-4), 121-128. https://doi.org/10.1023/A:1016573627828

Republicki zavod za statistiku (2023). Broj ucenika na pocetku skolske godine po polu i razredima.
Retrieved April 12, 2023. from https://data.stat.gov.rs/Home/Result/11020301?languageCode=sr-
Cyrl&displayMode=table&guid=5d5d1fa2-17dc-4{72-b226-7c8541967479

Robinson, J. P. and Lubienski, S. T. (2011). The development of gender achievement gaps in math-
ematics and reading during elementary and middle school: Examining direct cognitive assess-
ments and teacher ratings. American Educational Research Journal. 48 (2), 268-302. https://doi.
0rg/10.3102/0002831210372249

Schildkamp-Kundiger, E. (1983). Special problems of women in mathematics. In: Zweng, M. (Ed.).
Proceedings of the 4th International Congress on Mathematics Education (682-687). The 4th Inter-
national Congress on Mathematics Education. August 10-16, 1980. Boston: Birkhausser Boston,
Inc.

Spelke, E. S. (2005). Sex differences in intrinsic aptitude for mathematics and science?: a critical
review. American Psychologist. 60 (9), 950-958.

Steegh, A. M., Hoffler, T. N., Keller, M. M. and Parchmann, 1. (2019). Gender differences in
mathematics and science competitions: A systematic review. Journal of Research in Science Teach-
ing. 56 (10), 1431-1460. https://doi.org/10.1002/tea.21580

Steele, C. (1997). A threat in the air: how stereotypes shape the intellectual identities and perfor-
mance of women and Blacks. American Psychologist. 52, 613-629.

Wai, J., Hodges, ]. and Makel, M. C. (2018). Sex differences in ability tilt in the right tail of cognitive
abilities: a 35-year examination. Intelligence. 67, 76-83.

Zweng, M., Green, T., Kilpatrick, J., Pollak, H. and Suydam, M. (Eds.) (1983). Proceedings of the
Fourth International Congress on Mathematical Education. Boston: Birkhausser Boston, Inc.




