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Extended summary1

One of the most important concepts and symbols in mathematics is the equals sign. The 
correct understanding of this concept is crucial for learning and understanding other mathe-
matical content, especially algebra. The paper specifically looks at the difficulties related to the 
misunderstanding of the equals sign which stem from the precarious foundations on which 
the said concept is formed in arithmetic learning where students understand this sign as a sign 
that signifies the command “calculate” or “ascertain”. To understand the equals sign it is vitally 
important to understand it not only operationally, but also to develop the relational meaning 
of this symbol. Understanding the sign “=” only operationally results in students’ difficulties in 
understanding its relational meaning. Bearing this in mind,  the authors of the paper put for-
ward and elaborate on the idea that learning and formation of the equals sign at early school 
age should be based on learning situations in which pupils can model real situation and solve 
tasks in realistic contexts. In this manner, the problems in the realistic context reflect the real 
life situations indicating the essence of the equals sign concept ‒ as a sign expressing equiva-
lence. The paper presents a methodological appproach to learning based on modelling the real-
life context situations. This approach should solve the problem of misunderstanding the con-
cept of the equals sign. In modelling the real-life context situations we emphasize length and 
balance modelling because these models enable the easiest understanding and identification of 
equivalency as a basis for forming the concept of the equals sign in mathematics. The present-
ed methodological approach was experimentally tested in the research the goal of which was to 
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determine whether this methodological approach contibutes to a better understanding of the 
equals sign. The research was conducted by means of an experiment with parallel groups, on a 
sample of the fourth-grade pupils (N=257). The effects of the methodological approach were 
tested in this experiment. The program used with the experimental group consisted of the spe-
cially prepared lessons (25) in which the real-life context modelling was applied, whereas the 
pupils in the control group were taught in the traditionl way by using the approved mathemat-
ics textbook for the fourth grade of primary school. The obtained results showed that the re-
lational understanding of the equals sign can be developed by using problem tasks expressing 
the real-life context situations. The results also indicate that pupils’ ability to understand prop-
erly the equals sign can be enhanced by using carefully designed mathematics content based 
on realistic situations close to pupils’ knowledge and rooted in their own experience. The re-
search showed that the implementation of realistic contexts can improve the process of learn-
ing the content od arithmetics and algebra, which in turn will create a sound foundation for a 
proper formation of not only the equals sign, but also other mathematical concepts. Moreover, 
the modelling of realistic situations enables pupils to develop their knowledge of mathematics 
gradually, move, step by step, into the area of formal mathematical symbolism, and avoid po-
tential problems or misconceptions regarding the content of algebra.  

Keywords: contextual approach, equals sign, early algebra, Realistic Mathematics Edu-
cation, student achievement

References

 • Alexandrou-Leonidou, V. & Philippou, G. N. (2011). Can they ’see’ the equality? In: Pytlak, M., 
Rowland, T. & Swoboda, E. (Eds.). Proceedings of the Seventh Congress of the European Society 
for Research in Mathematics Education (CERME 7) (410–419). Poland: University of Rzeszów.

 • Alibali, M. W., Knuth, E. J., Hattikudur, S., McNeil, N. M. & Stephens, A. C. (2007). A lon-
gitudinal examination of middle school students’ understanding of the equal sign and 
equivalent equations.  Mathematical Thinking and learning,  9 (3), 221–247. http://www.doi.
org/10.1080/10986060701360902 

 • Baroody, A. J. & Ginsburg, H. P. (1983). The effects of instruction on children’s understand-
ing of the „equals” sign.  The Elementary School Journal,  84 (2), 199–212. http://www.doi.
org/10.1086/461356

 • Booth, L. R. (1988). Children’s difficulties in beginning algebra. The ideas of algebra, K-12, 19, 
20–32.

 • Carpenter, T. P. & Levi, L. (2000). Developing conceptions of algebraic reasoning in the primary 
grades. Madison, WI: National Center for Improving Student Learning and Achievement in 
Mathematics and Science.

 • Cohen, J. (Eds.) (1988). Statistical power analysis for the behavioral sciences. Hillsdale, NJ: Law-
rence Erlbaum Associates.

 • Dabić Boričić, M., Zeljić, M. (2021). Modelovanje ekvivalencije matematičkih izraza u početnoj 
nastavi. Inovacije u nastavi, 34 (1), 30–43. http://www.doi.org/10.5937/inovacije2101030D



3

 

 • DeCaro, M. S. & Rittle-Johnson, B. (2012). Exploring mathematics problems prepares children 
to learn from instruction. Journal of Experimental Child Psychology, 113 (4), 552–568. http://
www.doi.org/10.1016/j.jecp.2012.06.009

 • Đokić, O. (2017). Realno okruženje u početnoj nastavi geometrije. Beograd: Učiteljski fakultet.
 • Filloy, E. & Rojano, T. (1989). Solving equations: The transition from arithmetic to algebra. For 

the learning of mathematics, 9 (2), 19–25.
 • Freiman, V. & Lee, L. (2004). Tracking primary students’ understanding of the equality sign. 

In: Hoines, M. J. & Fuglestad, A. B. (Eds.). Proceedings of the 28th conference of the Interna-
tional Group for the Psychology of Mathematics Education (415–422). Bergen, Norway: Bergen 
University College.

 • Freudenthal, H. (1962). Logical Analysis and Critical Study. In: Freudenthal, H. (Ed.). Report 
on the Relations between Arithmetic and Algebra (20–41). Groningen: Wolters.

 • Freudenthal, H. (1991). Revisiting mathematics education. Dordrecht: Kluwer Academic.
 • George, D. & Mallery, P. (2010). SPSS for Windows step by step. A simple study guide and refer-

ence (10. Baskı). GEN, Boston, MA: Pearson Education, Inc.
 • Ilić, S., Zeljić, M. (2017). Pravila stalnosti zbira i razlike kao osnova strategija računanja. Ino-

vacije u nastavi, 30 (1), 55–66. http://www.doi.org/10.5937/inovacije1701055I  
 • Jones, I. (2006). The equals sign and me. Mathematics Teaching, 194, 6–8.
 • Kieran, C. (1981). Concepts associated with the equality symbol. Educational studies in Math-

ematics, 12 (3), 317–326. http://www.doi.org/10.1007/BF00311062 
 • Kieran, C. (1992). The learning and teaching of school algebra. In: Grouws, D. A. (Ed.). Hand-

book of research on mathematics teaching and learning: A project of the National Council of 
Teachers of Mathematics (390–419). Macmillan Publishing Co, Inc.

 • Kieran, C. (2006). Research on the learning and teaching of algebra. In: Gutiérrez, A. & Boero, 
P. (Eds.). Handbook of research on psychology of mathematics education: Past, present and future 
(11–49). Rotterdam/Taipei: Sense. 

 • Knuth, E. J., Stephens, A. C., McNeil, N. M. & Alibali, M. W. (2006). Does understanding the 
equal sign matter? Evidence from solving equations. Journal for research in Mathematics Edu-
cation, 37 (4), 297–312. http://www.doi.org/10.2307/30034852 

 • Marjanović, M., Kalajdžić, G. (1992). O relaciji ekvivalencije. Nastava matematike, 38 (1), 1‒7.
 • Marjanović, M. M. (2002). A Broader way Through Themas of Elementary School Mathemat-

ics, IV. The Teaching of Mathematics, 5 (1), 47‒55.
 • Mason, J. (1996). Expressingenerality and roots of algebra. In: Bednarz, N., Kieran, C. & Lee, 

L. (Eds.). Approaches to algebra (65–86). Dordrecht, The Netherlands: Kluwer Academic Pub-
lishers.

 • McNeil, N. M. & Alibali, M. W. (2005). Knowledge change as a function of mathematics experi-
ence: All contexts are not created equal. Journal of Cognition and Development, 6 (2), 285–306. 



4

 

 • McNeil, N. M., Fyfe, E. R. & Dunwiddie, A. E. (2015). Arithmetic practice can be modified to 
promote understanding of mathematical equivalence. Journal of Educational Psychology, 107 
(2), 423–436. http://www.doi.org/10.1037/a0037687 

 • McNeil, N. M., Weinberg, A., Hattikudur, S., Stephens, A. C., Asquith, P., Knuth, E. J. & Alibali, 
M. W. (2010). A is for apple: Mnemonic symbols hinder the interpretation of algebraic expres-
sions. Journal of Educational Psychology, 102 (3), 625–634. DOI:10.1037/a0019105 

 • Milinković, N. (2021). Kontekstualni pristup nastavi algebre u mlađim razredima osnovne škole 
(doktorska disertacija). Užice: Pedagoški fakultet.

 • NCTM [National Council of Teachers of Mathematics] (2000). Principles and Standards for 
School Mathematics. Reston, Virginia.

 • Obradović, D., Zeljić, M. (2015). Metode i strategije rešavanja tekstualnih zadataka u početnoj 
nastavi matematike. Inovacije u nastavi, 28 (1), 69–81. http://www.doi.org/10.5937/inovaci-
je1501069O 

 • Otten, M., Van den Heuvel-Panhuizen, M., Veldhuis, M., Boom, J. & Heinze, A. (2020). Are 
physical experiences with the balance model beneficial for students’ algebraic reasoning? An 
evaluation of two learning environments for linear equations. Education Sciences, 10 (6), 163–
188. http://www.doi.org/10.3390/educsci10060163 

 • Parslow-Williams, P. & Cockburn, A. D. (2008). Equality: getting the right balance. In: Cock-
burn, A. D. & Littler, G. (Eds.). Mathematical Misconceptions (23‒38). SAGE. http://www.doi.
org/10.4135/9781446269121

 • Rittle-Johnson, B., Matthews, P. G., Taylor, R. S. & McEldoon, K. L. (2011). Assessing knowl-
edge of mathematical equivalence: A construct-modeling approach.  Journal of Educational 
Psychology, 103 (1), 85‒104. http://www.doi.org/10.1037/a0021334 

 • Ryan, J. & Williams, Ј. (2007). Children’s mathematics 4–15. Learning from errors and miscon-
ceptions. Open University Press.

 • Sarama, J. & Clements, D. H. (2009). Building blocks and cognitive building blocks: Playing to 
know the world mathematically. American Journal of Play, 1 (3), 313–337.

 • Sfard, A. & Linchevski, L. (1994). Between arithmetic and algebra: In the search of a miss-
ing link, the case of equations and inequalities. Rendiconti Del Seminario Matematico, 52 (3), 
279–307. 

 • Tabachnik, B. G. & Fidell, L. S. (2013). Using multivariate statistics (6th ed.). Boston, MA: 
Pearson Education.

 • Van Reeuwijk, M. (2001). From informal to formal, progressive formalization: An example on 
„solving systems of equations”. In: Chick, H., Stacey, K., Vincent, J. & Vincent, J. (Eds.). The 
future of the teaching and learning of algebra: The 12th ICMI study conference (613–620). Mel-
bourne, Australia. Retrieved October 15, 2021. http://repository.unimelb.edu.au/10187/2812.

 • Van Stiphout, I., Drijvers, P. H. M. & Gravemeijer, K. P. E. (2013). The development of stu-
dents’ algebraic proficiency. Mathematics Education, 8 (2–3), 62–80.



5

 

 • Vlassis, J. (2002). The balance model: Hindrance or support for the solving of linear equa-
tions with one unknown. Educational Studies in Mathematics, 49 (3), 341–359. http://www.
doi.org/10.1023/A:1020229023965 

 • Zeljić, M. (2014). Metodički aspekti rane algebre. Beograd: Učiteljski fakultet.


