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Introduction


Paula Greathouse, Melanie Hundley, and Stephanie Wendt

In our standards-driven courses, making concepts relevant and meaningful to students while meeting the requirements of the curriculum can be a challenging task. Educators often rely on assigned textbooks and resources publishers create to determine what needs to be learned and how (Budiansky, 2001; Daniels & Zemelman, 2004). But what is presented in these mediums is often a single perspective of concepts and a lack of connection of the concepts to the lives of the students who are expected to learn from them. An unintended consequence of this is the wavering of engagement and motivation to learn, as students see little to no relevance of the content to their lives (Moore et al., 2000). In an effort to move students toward a deeper understanding of content area concepts, it is important that teachers offer multiple texts and opportunities for students to “see” these topics in their world. One way to accomplish this is through the inclusion of young adult literature (YAL) in the content area classroom.

YAL features characters, plots, and themes that are relevant to the lives of secondary students. Additionally, many young adult novels also spotlight content area concepts. This connection holds the potential for YAL to not only influence motivation and engagement, but when utilized as a complement to the curriculum, YAL can extend students’ understanding of complex concepts by offering them opportunities to imagine them outside of the classroom. In other words, by incorporating YAL in a content area classroom, students can imagine complex concepts beyond the textbook.

When including literature that spotlights specific content topics, it has been noted that students tend to show improvement in reading comprehension, vocabulary development, and enthusiasm for reading (Wallace & Coffey, 2016). By helping students develop these skills, they hold the potential for becoming more comfortable discussing their understanding of content. As such, positioning students as readers in this way helps develop critical literacy, as concepts are explored and literacy is practiced at deeper levels.

One of the goals of science education is to promote scientific literacy, defined as the “ability to engage with science-related issues, and with the ideas of science, as a reflective citizen” (Programme for International Student Assessment, 2015, p. 5). To achieve this, students need to master the act of following scientific principles and balancing this application to real-life situations. Selecting the right material can be a challenge in itself, but it is possible if we expose students to a variety of texts (Wellington & Osborne, 2001). The aim of this book is to offer science teachers instructional approaches in including YAL as a supplemental text in their science classroom as a way to provide students opportunities to develop scientific knowledge and literacy skills while also “seeing” science in their world. In other words, giving students the opportunity to read like a scientist!


The Collection—Purpose and Organization

In our conversations with science teachers, we discovered that very few have considered utilizing YAL in the science classroom. The reason for this has been attributed to their lack of knowledge and exposure to YAL as well as instructional strategies they can implement using these texts in their curriculum to develop science concept knowledge. In other words, science teachers are unclear on ways in which they can incorporate YAL into their courses as a medium through which to engage students in dialogues about content to develop scientific literacy. Our book seeks to remedy this by offering educators a collection of practical approaches for teaching science concepts through YAL.

Throughout this collection, authors use the term secondary as opposed to middle school or high school; this is intentional as even though some YAL is often associated with specific grade levels, teachers can use these texts across all secondary grade levels. We also refrain from specifying specific reading levels for any of the texts discussed as we have found assigning Lexile and grade levels to be restrictive without adding any benefits. We intentionally leave those types of decisions to our teacher readers who know their students best. Similarly, although the pedagogical approaches offered within the chapters align with current science and literacy standards, we eschewed referencing any specific ones, as lists of standards can become unwieldy in texts and because teachers can determine how activities meet their local requirements.

Each of the chapters presented in this volume is organized correspondingly, with an introductory section, a summary of the text, and then suggested instructional activities before, during, and after reading; furthermore, each chapter includes extension activities that move beyond the text. In many cases, activities build on each other, and in other cases, they exist independently, allowing teachers to pick and choose those that fit their students best.

There is a present-day urgency to refocus students’ attention on the natural world as a means to bring awareness to the global issues humanity faces. The chapters in this book have been organized according to the science disciplines their stories address. Each chapter focuses on different subdisciplines of Earth and Life Science. These include the impact of human activity, biology, conservation, biodiversity, genetics, ethics, and bioengineering.

In chapter 1, Thirsty for Science: Exploring Water Systems, Water Conservation, and Drought through Dry, Michael DiCicco and Chris Cook explore the many ways Dry (Shusterman & Shusterman, 2018) can be read to cover science content such as climate change, water scarcity, water treatment and conservation, water dependency (human-body composition), fire ecology, renewable resources, and weather patterns. Additionally, through the reading of this YAL novel, students have an opportunity to explore ethical, psychological, and philosophical concepts related to climate change and communities in crisis.

Shelly Shaffer and Kathryn Baldwin remind us in chapter 2, Climate Change Is A Hot Mess: The Human Impact on Earth Systems, that it is critical for young people to have the science and environmental literacy skills to collect and analyze data in order to make informed decisions about Earth. Through the reading of A Hot Mess: How the Climate Crisis Is Changing Our World by Fleischer (2021), the approaches and activities in this chapter guide students through the 5E Inquiry cycle with a particular emphasis on improving students’ environmental literacy related to the global climate crisis.

Chapters 3 and 4 both spotlight plant science. In chapter 3, Countering “Plant Apathy”: Using Kenneth Bloom as a Motivating Tool for Teaching Plant Science to Students, Katharine Covino and Erin Rehrig demonstrate how Bloom by Oppel (2020) can acquaint students with plants and their importance in the ecosystem. The authors offer approaches and activities to help students develop vocabulary and critical literacy skills, foster creativity, conduct inquiry-based experiments on plants, and apply knowledge about the real-world problem of invasive plant species. Julie Baker, Shawn E. Krosnick, and Kelly Moore challenge science educators and their students to connect with introductory biological concepts like binomial nomenclature and cell structure to more advanced topics such as plant chemistry in chapter 4, Making Botany Magical: Teaching about Plants with This Poison Heart. References to botanical content throughout the text provide learning opportunities and serve as starting points for activities and discussions on diverse aspects of science literacy. Through This Poison Heart (2021) by Kalynn Baylon, students are drawn into a magical world of plants and the people tasked with protecting them.

Chapter 5 shifts to a focus on ecosystems. In Exploring Nature and the Nature of Scientific Inquiry: Reading The Evolution of Calpurnia Tate, Amy Palmeri, Emily Pendergrass, and Heather Johnson share approaches and strategies for the exploration of The Evolution of Calpurnia Tate by Kelly (2011) in the science classroom. Through the reading and study of this text, students can learn about the nature of scientific discovery—that is how scientists construct, communicate, and critique explanations from evidence. Drawing on the before, during, and after reading strategies described in this chapter, students will have opportunities to follow in Callie’s footsteps as they develop and refine their use of a variety of science practices.

The COVID-19 pandemic has created a universally shared point of reference that science educators can use to help teach about disease and immunology. However, since factors including personal trauma and politicized reactions may make it difficult for a teacher to directly use COVID-19 as a teaching tool, stories about previous American pandemics can serve as engaging bridges between past and present experiences of disease in America. Chapter 6 explores these stories. In Past and Future Plagues as Windows into the Present: Reading A Death-Struck Year to Teach about Diseases and Immunity, David Nurenberg and Ben Lawhorn offer educators approaches for using Lucier’s (2014) fictional but historically accurate and highly personal tale of the Influenza Pandemic of 1918 as a tool and reference point for helping students learn concepts such as how diseases spread, how infection happens, the mechanisms of the human immune system, and the function and effects of vaccination. Extension activities are also described for teaching concepts like managing disinformation, exploring the social and cultural aspects of the disease, and honoring the experiences of survivors and first responders during times of crisis.

In chapter 7, Reading Ringside, 1925: Text Support for Teaching Evolution, Frances Hamilton and Dana Skelley spotlight the ways that the YA novel, Ringside, 1925 by Bryant (2008) can be read as a complementary text to a science unit on the concept of adaptations from Darwin’s theory of evolution. Ways to instruct evolutionary adaptations are shared with the intent that scientific facts can be taught without students feeling their religious beliefs are being challenged.

Janine J. Darragh, Ashley S. Boyd, and Kristina L. Podelnyk share possibilities for using Bodeen’s (2010) young adult novel The Gardener in a science unit focused on genetics and ethics in chapter 8, Studying Genetics and Ethics through Young Adult Literature: How The Gardener Can Harvest Student Engagement in Biology. Focusing not only on how genetics contribute to traits of living beings but also on the moral dilemmas of whether should we manipulate genetics, this chapter demonstrates how a science fiction text can help students relate to and consider not only concepts presented in a science class but also issues impacting the world.

In the final chapter of our collection, Leslie Suters and Kristen Pennycuff Trent offer approaches and activities for using the first novel in The Hunger Games (2008) to teach multiple science concepts across life, physical, and earth science curriculum. The authors highlight the multiple ways that this YA novel can be entry points for actively engaging students in three-dimensional instruction focused on disciplinary core ideas, science and engineering practices, and crosscutting concepts. Topics of exploration in chapter 9, Hungry for More: Exploring, Experimenting, and Engineering with The Hunger Games, include the examination of genetically modified or engineered organisms, the natural study of ecosystems, survival skills focused on living off the land, medicinal herbs, and water filtration.
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