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Despite the promise of integrated STEM for authentic learning, the notion of integration is 
problematic, and it remains unclear whether such integrated approaches can result in significant 
learning in STEM disciplines. This is particularly true for mathematics, which is often 
underrepresented in integrated STEM tasks (English, 2016; Fitzallen, 2015; Maass et al., 2019), 
considered an “accessory” discipline in many cases. In this systematic review, we investigate the 
issue of integrating mathematics by unpacking the centricity of STEM tasks (Teo et al., 2021), 
analysing the connections between mathematics and the other STEM disciplines (Tan et al., 2019), 
and highlighting the different faces of mathematics presented in these such tasks (Devlin, 2000). 
Our findings suggest that although current STEM tasks anchored in mathematics are problem-
centric, they embed relatively weak inter-disciplinary connections. Analyses also revealed less 
emphases on mathematics as a way of knowing in comparison to other mathematical faces presented. 
We discussed possible implications and suggestions for strengthening the ‘M’ in STEM through 
designing tasks to promote more authentic integrated STEM learning experiences. A suggested task 
design element to consider is the implementation of mathematics as a creative medium and way of 
knowing, in combination with considering user-centric and solution-centric approaches. This would 
offer different affordances for mathematics content, thereby increasing the strength of the 
interdisciplinary connections underpinned in the tasks and fostering more authentic integrated 
STEM experiences for learners. 

References 
Devlin, K. (2000). The four faces of mathematics. In M. J. Burke, & F. R. Curcio (Eds.), Learning mathematics for a 

new century: 2000 yearbook of the National Council of Teachers of Mathematics (pp. 16–27). NCTM. 
English, L. D. (2016). STEM education K–12: Perspectives on integration. International Journal of STEM Education, 

3(1). https://doi.org/10.1186/s40594-016-0036-1 
Fitzallen, N. (2015). STEM Education: What does mathematics have to offer? In M. Marshman, V. Geiger, & A. 

Bennison (Eds.), Mathematics education in the margins. Proceedings of the 38th annual conference of the 
Mathematics Education Research Group of Australasia (pp. 237–244). MERGA. 

Maass, K., Geiger, V., Ariza, M. R., & Goos, M. (2019). The role of mathematics in interdisciplinary STEM education. 
ZDM, 51(6), 869–884. https://doi.org/10.1007/s11858-019-01100-5 

Tan, A.-L., Teo, T. W., Choy, B. H., & Ong, Y. S. (2019). The S-T-E-M Quartet. Innovation and Education, 1(1). 
https://doi.org/10.1186/s42862-019-0005-x 

Teo, T. W., Tan, A. L., Ong, Y. S., & Choy, B. H. (2021). Centricities of STEM curriculum frameworks: Variations of 
the S-T-E-M Quartet. STEM Education, 1(3), 141–156. https://doi.org/10.3934/steme.2021011 


