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ABSTRACT

The chapter reports the results of integrating computing, project or problem-based
learning and engineering process to address the needs of preparing the STEM
workforce in Punjab, Pakistan through transforming STEM teaching and learning
processes. It also aimed to build the capacity of the University of Education, Lahore
to improve the quality and relevancy of its STEM teacher education programs and
its partnership schools. A collaborative team of STEM and STEM education faculty
from two U.S. universities and University of Education (UE), Lahore designed,
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developed, implemented, and evaluated STEM learning units with a specific focus
on water and management of natural resources to under-served 6-8 grade students
in Pakistan through the integration of project-based and problem-based learning
(PBL) and Squeak Etoys, modeling, and simulation tool.

INTRODUCTION

The critical role that science, technology, engineering, and mathematics (STEM)
workforce play in the sustained growth and stability of a country’s economy is
universally recognized. Increasingly STEM education is becoming known as a key
driver of opportunity and a critical determinant of the level of innovation (Buckner
& Boyd, 2015; Dutta, 2011; U.S. Department of Education, 2016). Data show that
the need for STEM knowledge and skills will grow and continue to grow into the
future. Thus, a well-prepared, skilled STEM workforce is a significant driver of
innovation and contributes to significant economic productivity, both in developed
and developing countries. However, preparing a STEM workforce that is creative
and uses critical thinking and problem-solving skills to find innovative solutions
requires creating alearning environment in which students engage in solving complex
authentic and community-based problems, working with others (peers and local
businesses), and developing real solutions (Fortus, Krajcikb, Dershimerb, Marx,
& Mamlok-Naamand, 2005). STEM education that prepares the future workforce,
therefore, should engage students of all ages in facing these grand challenges.
According to the U.S. Department of Education (2016), grand challenges are those
that are not yet solved at the local community, national, or global levels. These
challenges among others may include, for example, problems related to water
conservation or improving water quality, a better understanding of the human
activities to manage water resources and; development of new technology-enabled
systems for improving access to natural resources (Office of Science and Technology
Policy, n.d.). Thus, creating a rich, experiential, and flexible learning environment
that provides opportunities for the STEM workforce to explore the above-mentioned
grand challenges requires innovative STEM education. Studies show that (e.g., NAE
& NRA, 2014) an integrated approach to STEM education could provide such a
learning environment. The integrated STEM approach emphasizes teaching all four
subject areas (often taught separately) and underscores the application of knowledge
to real-life situations. Flexibility in the learning environment, access to learning
technology and learning materials in the classrooms as well as in the natural world
further enhances students’ STEM learning experiences and promotes opportunities
forexploring STEM concepts and developing STEM skills. Global studies, however,
indicate that deficiency of resources, as well as lack of professional development
for teachers to engage students in deep-learning, has resulted in a lack of scientific

50



39 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/an-investigation-of-the-effects-of-

integrating-computing-and-project--or-problem-based-

learning-in-the-context-of-environmental-sciences/262020

Related Content

Learning about Complex Systems from the Bottom Up: Role-Playing
Together in a Participatory Simulation

Sharona T. Levy (2017). Optimizing STEM Education With Advanced ICTs and
Simulations (pp. 158-185).
www.irma-international.org/chapter/learning-about-complex-systems-from-the-bottom-
up/182602

Urban STEM Education: A Vehicle for Broadening Participation in STEM
Brandy Hudersonand Ashley Huderson (2019). K-12 STEM Education in Urban
Learning Environments (pp. 1-24).
www.irma-international.org/chapter/urban-stem-education/225599

The Power of Computational Modeling and Simulation for Learning STEM
Content in Middle and High Schools

Mahnaz Moallem, Shelby P. Morge, Sridhar Narayanand Gene A. Tagliarini (2018).
K-12 STEM Education: Breakthroughs in Research and Practice (pp. 916-950).

www.irma-international.org/chapter/the-power-of-computational-modeling-and-simulation-for-

learning-stem-content-in-middle-and-high-schools/190136

Use of Online Technologies, Open Hardware, and Open-Software for
Advanced Architecture Design

Samuel Dominguez-Amarillo, Jesica Fernandez-Agiiera, Miguel Angel Campanoand
Maria Sanchez-Mufioz (2023). Advancing STEM Education and Innovation in a Time
of Distance Learning (pp. 290-304).
www.irma-international.org/chapter/use-of-online-technologies-open-hardware-and-open-

software-for-advanced-architecture-design/313738

Using Authentic Earth Data in the K-12 Classroom
Meghan E. Marrero, Amanda M. Gunningand Karen Woodruff (2016). Improving K-12
STEM Education Outcomes through Technological Integration (pp. 281-309).

www.irma-international.org/chapter/using-authentic-earth-data-in-the-k-12-classroom/141192



http://www.igi-global.com/chapter/an-investigation-of-the-effects-of-integrating-computing-and-project--or-problem-based-learning-in-the-context-of-environmental-sciences/262020
http://www.igi-global.com/chapter/an-investigation-of-the-effects-of-integrating-computing-and-project--or-problem-based-learning-in-the-context-of-environmental-sciences/262020
http://www.igi-global.com/chapter/an-investigation-of-the-effects-of-integrating-computing-and-project--or-problem-based-learning-in-the-context-of-environmental-sciences/262020
http://www.igi-global.com/chapter/an-investigation-of-the-effects-of-integrating-computing-and-project--or-problem-based-learning-in-the-context-of-environmental-sciences/262020
http://www.irma-international.org/chapter/learning-about-complex-systems-from-the-bottom-up/182602
http://www.irma-international.org/chapter/learning-about-complex-systems-from-the-bottom-up/182602
http://www.irma-international.org/chapter/urban-stem-education/225599
http://www.irma-international.org/chapter/the-power-of-computational-modeling-and-simulation-for-learning-stem-content-in-middle-and-high-schools/190136
http://www.irma-international.org/chapter/the-power-of-computational-modeling-and-simulation-for-learning-stem-content-in-middle-and-high-schools/190136
http://www.irma-international.org/chapter/use-of-online-technologies-open-hardware-and-open-software-for-advanced-architecture-design/313738
http://www.irma-international.org/chapter/use-of-online-technologies-open-hardware-and-open-software-for-advanced-architecture-design/313738
http://www.irma-international.org/chapter/using-authentic-earth-data-in-the-k-12-classroom/141192

