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Abstract 

Research about science, technology, engineering, and mathematics (STEM) for the future 

and the future of STEM is a rich field. A population with strong understanding of STEM 

is key to the successful future of the world. Effective life-long STEM education is the 

mechanism for providing that understanding. Now is the opportune time to consider the 

many theories related to the future of STEM as well as the many innovative ideas for 

structuring STEM education for the future. Consider, for example, how informatization 

and globalization has changed the world which today’s students will enter. We speak of 

STEM for the future as well as the future of STEM to highlight an important if subtle 

difference. In the future of STEM, the emphasis is on building on what we know, and 

how we can use new technologies and teaching approaches to improve STEM education. 

The goal is of course also to prepare students for their future, but the future itself does not 

seem to be leading. In STEM for the future, it is the future that is leading and the central 

question is, what do we need to do to interact effectively with and to help shape that 

future? In the following, we will briefly summarize the content of this Special Issue, 

which includes a variety of empirical research, secondary analysis, review and theoretical 

articles on the emerging paths for STEM education. 
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Abstract  

Navigating the current STEM agendas and debates is complex and challenging. 

Perspectives on the nature of STEM education and how it should be implemented without 

losing discipline integrity, approaches to incorporating the arts (STEAM) and how equity 

in access to STEM education can be increased are just a few of the many issues faced by 

researchers and educators. There are no straightforward answers. Opinions on how 

STEM education should be advanced vary across school contexts, curricula and political 

arenas. This position paper addresses five core issues: (a) perspectives on STEM 

education, (b) approaches to STEM integration, (c) STEM discipline representation, (d) 

equity in access to STEM education and (e) extending STEM to STEAM. A number of 

pedagogical affordances inherent in integrated STEM activities are examined, with the 

integration of modelling and engineering design presented as an example of how such 

learning affordances can be capitalized on. 
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Abstract  

Although education experts are increasingly advocating the incorporation of integrated 

Science, Technology, Engineering, and Mathematics (STEM) curriculum units to address 

limitations in much current STEM teaching and learning, a review of the literature 

reveals that more often than not such curriculum units are not mediating the construction 

of in-depth STEM knowledge. In this paper, we conjecture that the challenge of 

generating integrated STEM curriculum units that overcome this limitation and facilitate 

in-depth learning of and about STEM can be met by the use of three types of big ideas: 

within-discipline big ideas that have application in other STEM disciplines, cross-

discipline big ideas, and encompassing big ideas. We provide a six component 

framework (together with an example of the framework in action) that can be used to 

scaffold pre- and in-service teachers’ development of integrated STEM curriculum units 

based around these types of big ideas. The paper concludes by discussing possible 

directions for future research and development in this field. 
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Abstract 

This article explores the impact of an augmented reality iPad-based mobile game, called 

The Great STEM Caper, on students’ interaction at a science center. An open-source, 

location-based game platform called ARIS (i.e. Augmented Reality and Interactive 

Storytelling) was used to create an iPad-based mobile game. The game used QR scan 

codes and a challenge-based game structure to encourage engagement in science. 

Participants wore head-mounted GoPro cameras to record interactions within the physical 

and social environment. The purpose of this research was to study the impact of a mobile 

game on student interactions in a science center. Gender differences in gameplay 

behaviors and perceptions were compared. The study included a quasiexperimental 

design with two groups: one group that played the iPad mobile game during their science 

center visit, and one group that explored the science center in a traditional free 

exploration manner. Video data from the GoPro cameras provided examination of the 

different ways students interacted with the science center. The female students 

outperformed the male students on every measure of the iPad game achievement. 

Lazzaro’s (2004) four types of fun was used to describe the gender differences in game 

perceptions and interactions. Females tended to enjoy hard fun and collaborative people 

fun, while males enjoyed easy fun and competitive people fun. The females tended to be 

more goal-oriented, persistent in the face of difficulty, and appreciative of hard fun. The 

results of this study have implications for the design of mobile-based gaming technology 

to encourage interaction in an informal science center setting. 
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Abstract 

Science, technology, engineering, and mathematics (STEM) in early childhood education 

is an area currently given little attention in the literature, which is unfortunate since 

young children are natural scientists and engineers. Here, we outline our mixed-methods 

design-based research investigation of a pre-kindergarten (Pre-K) classroom where two 

early childhood educators are incorporating STEM activities. We used a protocol 

consisting of a list of potential characteristics of effective and appropriate STEM 

curriculum for young children to structure our classroom observations. We also used 

semi-structured interviews, focus groups, and a questionnaire to collect data from 

multiple stakeholders (teachers, students, and parents), to examine how STEM activities 

were incorporated in Pre-K, to explore students’ engagement with STEM concepts, and 

to investigate parents’ opinions about STEM in general and STEM as experienced by 

their children. Our findings provide support for the inclusion of STEM-based learning 

experiences for young children. 
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Abstract 

Due to increased use of technology, the workplace practices of engineers have changed. 

So-called techno-mathematical literacies (TmL) are necessary for engineers of the 21st 

century. Because it is still unknown which TmL engineers actually use in their 

professional practices, the purpose of this study was to identify these TmL. Fourteen 

semi-structured interviews were conducted with engineers with a background in different 

educational tracks in higher professional education (e.g. civil, chemical, biotechnical and 

mechanical engineering). As a result of the data analysis, 7 commonly used TmL are 

identified: data literacy, technical software skills, technical communication skills, sense 

of error, sense of number, technical creativity and technical drawing skills. Engineers 

also noted a discrepancy between their education and workplace needs; they 

characterized mathematics in their education as an island with limited relevance. These 

findings lead to recommendations for the future of science, technology, engineering and 

mathematics (STEM) in higher technical professional education that can help students 

learn STEM for the future. 
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Abstract 

This paper attempts to engage the field in a discussion about what mathematics is needed 

for students to engage in society, especially with an increase in technology and 



digitalization. In this respect, mathematics holds a special place in STEM as machines do 

most of the calculations that students are taught in K-12. We raise questions about what 

mathematical proficiency means in today’s world and what shifts need to be made in both 

content and pedagogy to prepare students for 21
st
 Century Skills and mathematical 

reasoning. 
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Abstract 

Reflecting on the articles in the special issue, we may observe that there is broad and 

strong support for the idea of strengthening STEM education but that there is a lack of 

clarity about what STEM is or should be. The main argument for this support is in the 

role STEM plays in our highly technological society, and the need to prepare students for 

this technological society in general, and more specifically for STEM jobs. However, 

beneath this general consensus lies a multitude of ideas about what STEM is and how it 

should be taught. Here, we may refer to the issues English (2017) distinguishes. She 

observes that there is no consensus about, 

 The definition of STEM, 

 The level of integration that should be strived for, 

 The individual discipline representation, 

 How to ensure equity in access, 

 The extension of STEM to STEAM. 

 

 

 

 

 

 

 

 


