
Copyright © 2024, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  1

1

DOI: 10.4018/978-1-6684-5939-3.ch001

ABSTRACT

Nelson Mandela (1990) stated “[e]ducation is the most powerful weapon which 
you can use to change the world.” This has never been truer as we live in a world 
in need of strong teachers. We live in a world that underappreciates teachers and 
their role in educating the next generation often goes unnoticed. Teaching children 
to become literate in math and science is a concern as these disciplines can lead to 
increased employment opportunities, higher pay, and a higher quality of life. Having 
a scientifically literate citizenship is critical to fostering innovation, improving the 
quality of life, and solving crises such as pandemics and climate change. Unfortunately, 
interest and motivation in STEM disciplines often decline after early grades which 
illustrates the important role that these teachers have in math and science education. 
This chapter combines research-based practices and activities that the author has 
used to promote STEM learning in preservice teachers. It combines these with 
narratives from former students who add evidence for their value.
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INTRODUCTION

Preparing teachers to be stewards in the creation of the next generation of science 
and math-literate citizens requires multiple partners. There is a wealth of research 
that examines the “leaky pipeline” of science and math students at the college level 
and beyond which then limits how many future mathematicians, engineers, doctors, 
and scientists (Blickenstaff, 2005). Other lines of research point to events that occur 
in middle and high school that trigger students to be turned off to math and science 
and thus never even consider futures in them and may harbor poor attitudes as a 
result (Sadler et al., 2012; Watkins & Mazur, 2013). One additional problem is that 
decades of research also illustrate that women and minority groups continue to be 
underrepresented in STEM careers (Seymour et al., 2019). This research is unfortunate 
as it illustrates that things are occurring within our educational system that is making 
these subjects uninviting and/or uninteresting to many of our bright students, despite 
the fact that secondary and college teachers have strong backgrounds in their fields 
and are typically enthusiastic about their areas of expertise. At the K-5 level, any 
observation of these children will reveal enthusiastic and curious minds that are 
often very excited about STEM subjects (Tippett & Milford, 2017). Unfortunately, 
problems also exist here and appears to focus on teachers that may be hesitant to 
teach STEM because they a) may lack confidence or self-efficacy in these topics 
(Kelley & Knowles, 2016), b) often are not as interested in these areas (Nadelson et 
al. 2013), and c) may be limited in their content preparation, particularly in science 
and engineering (Kang et al., 2018).

These issues leave STEM education in the position of making decisions on 
where to “best” intervene and some, including myself, argue that the most important 
place to begin is at the elementary education level. Research by DeJarnette (2018) 
demonstrates that not only can early STEM instruction build interest and enthusiasm 
in the children but can also support increased self-efficacy in the teachers. Even 
though elementary teachers typically have the lowest mastery of content knowledge 
in the K-16 pipeline, they often have superior teaching skills (Midgley et al., 1995). In 
addition, they work with children at such a fertile age where interest can be fostered 
and nurtured if the subjects are taught properly. The question remains, how do we 
instill confidence and pedagogical content knowledge in elementary teachers so that 
they can carry these into their teaching of the STEM disciplines?

At my former university, which is located in the 17th largest school district in 
the United States, we experienced a persistent need for STEM teachers. Every year 
that I can remember, the district has included STEM teachers on their list of high 
need teachers (http://cmshighimpact.com/high-need-subjects). In addition, I would 
receive dozens of personal emails requesting assistance with spotting graduates 
that will excel in these positions. Like many other school districts, finding skilled 



 

 

22 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/preparing-elementary-pre-service-

teachers-to-be-effective-stem-teachers/338407

Related Content

The Impact of Teacher Leaders in STEM Education
Kelly M. Torresand Aubrey Statti (2023). Technology Integration and Transformation

in STEM Classrooms (pp. 56-73).

www.irma-international.org/chapter/the-impact-of-teacher-leaders-in-stem-education/317530

Experiences of IBSE and Chain Reaction: Reflections on Evolution of

Practice and Curriculum
David King (2019). Comparative Perspectives on Inquiry-Based Science Education

(pp. 169-196).

www.irma-international.org/chapter/experiences-of-ibse-and-chain-reaction/226329

Bolstering Content by Promoting Language and Literacy in the Urban

Science Classroom
Jennifer E. Rennand Annie Laurie Duguay (2019). K-12 STEM Education in Urban

Learning Environments (pp. 121-160).

www.irma-international.org/chapter/bolstering-content-by-promoting-language-and-literacy-in-

the-urban-science-classroom/225604

Supporting the Enactment of Standards-based Mathematics Pedagogies:

The Cases of the CoDE-I and APLUS Projects
Drew Polly, Christie Martin, Chuang Wang, Richard G. Lambertand David Pugalee

(2016). Innovative Professional Development Methods and Strategies for STEM

Education (pp. 137-148).

www.irma-international.org/chapter/supporting-the-enactment-of-standards-based-mathematics-

pedagogies/139656

Promoting English Language Acquisition in Secondary Mathematics through

Dialogic Integration of Instructional Technology
Bethany Reichen, Alandeom W. Oliveira, Gretchen Oliverand Autumn Joy Florencio-

Wain (2016). Improving K-12 STEM Education Outcomes through Technological

Integration (pp. 68-85).

www.irma-international.org/chapter/promoting-english-language-acquisition-in-secondary-

mathematics-through-dialogic-integration-of-instructional-technology/141182

http://www.igi-global.com/chapter/preparing-elementary-pre-service-teachers-to-be-effective-stem-teachers/338407
http://www.igi-global.com/chapter/preparing-elementary-pre-service-teachers-to-be-effective-stem-teachers/338407
http://www.igi-global.com/chapter/preparing-elementary-pre-service-teachers-to-be-effective-stem-teachers/338407
http://www.irma-international.org/chapter/the-impact-of-teacher-leaders-in-stem-education/317530
http://www.irma-international.org/chapter/experiences-of-ibse-and-chain-reaction/226329
http://www.irma-international.org/chapter/bolstering-content-by-promoting-language-and-literacy-in-the-urban-science-classroom/225604
http://www.irma-international.org/chapter/bolstering-content-by-promoting-language-and-literacy-in-the-urban-science-classroom/225604
http://www.irma-international.org/chapter/supporting-the-enactment-of-standards-based-mathematics-pedagogies/139656
http://www.irma-international.org/chapter/supporting-the-enactment-of-standards-based-mathematics-pedagogies/139656
http://www.irma-international.org/chapter/promoting-english-language-acquisition-in-secondary-mathematics-through-dialogic-integration-of-instructional-technology/141182
http://www.irma-international.org/chapter/promoting-english-language-acquisition-in-secondary-mathematics-through-dialogic-integration-of-instructional-technology/141182

