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INTRODUCTION

E very now and then you happen on an idea that ties multiple lines of thought 

together into a unifi ed whole. An idea that paints a clear picture, answers ques-

tions, and leads you in a new direction. We encountered such an idea when 

we read the article “Science Text Sets: Using Various Genres to Promote Lit-

eracy and Inquiry,” by Margaretha Ebbers (2002). Ebbers describes how multiple genres 

of nonfi ction (including biographies, fi eld guides, reference books, and journals) present 

scientifi c information in different ways. Collections of these books, known as text sets, can 

be used to support inquiry-based instruction by assisting students as they pose questions, 

design investigations, and confi rm and extend the knowledge they’ve learned through 

direct investigation.

This article transformed our thinking and got us excited about the possibilities for 

elementary science education. Jessica, an elementary school teacher and the project direc-

tor of two elementary science and literacy projects, was thrilled to discover a new way to 

promote the use of nonfi ction and informational texts in the elementary grades. Terry, a 

science content specialist and former high school science teacher, was pleased to fi nd a way 

to integrate science and literacy instruction without sacrifi cing the science. As we planned 

a three-day workshop on the subject for elementary teachers, we became increasingly 

convinced that this approach held great promise. We received very positive feedback from 

the workshop and from several additional presentations at local conferences. We knew 

that we wanted to share this approach with as many teachers as possible—and the idea for 

this book was born. 

About This Book
In this book we will weave together best practices in literacy and science instruction in 

a way that makes sense for classroom practice. Inquiry is at the heart of best practices in 

science instruction. The units in this book are inquiry-based units, involving testable ques-

tions and the use of evidence to construct conclusions. In most cases, the teacher provides 

students with a question and a procedure. In some cases, the teacher supports students as 

they pose questions, design an investigation, and collect evidence. We designed teacher-

led inquiries in an effort to support teachers new to inquiry. In Chapter 2 we have provided 

general suggestions for moving the units toward being student directed.

Our inquiry units have been designed using the learning cycle framework, a process 

that incorporates hands-on investigations, reading science text, directed discussion, and 

problem solving. The hands-on investigations and reading of science texts are seamlessly 

integrated, supporting both science and literacy. Sometimes the inquiry units start with a 

hands-on investigation, other times they start with an engaging nonfi ction text. Either way, 

they follow the learning cycle framework. In terms of literacy, the units emphasize the use 

of nonfi ction text, a genre that has traditionally been underrepresented in the elementary 

grades. They also provide authentic contexts for reading, writing, and discussion through 

read-alouds, collaborative activities, graphic organizers, and writing prompts. Uniting the 

best practices in science and literacy instruction elevates learning in both areas.
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We begin with a review of the literature on science and literacy instruction. We look at 

inquiry-based instruction and the history and application of the learning cycle. We review 

some best practices in literacy and how these practices manifest themselves in the units. 

The foundational chapters also include information about nonfi ction genres and text sets.

This research is then applied to the units that follow. This is where the theory is turned 

into practice. We know that for many teachers this will be the most enticing part of the 

book. We have included units that encompass life, physical, and Earth and space science 

as well as two on the nature of science. Each inquiry unit includes scientifi c background 

information, common misconceptions that are associated with the content, an annotated 

list of the texts in the text set, safety considerations, supporting documents (e.g., graphic 

organizers, writing prompts), and suggested assessments. The units have been tested in 

classrooms to ensure their effectiveness. 

Why This Book Is Important
As former teachers and current professional development providers, we know that the 

elementary curriculum has become increasingly crowded over the past few years. An 

intense focus on literacy and mathematics, due in part to mandated standardized testing, 

has left little time for science instruction. Much to our dismay, studies indicate that only a 

limited amount of science is being taught in the elementary grades. From the perspective 

of science educators, this is problematic. We need to have good science instruction in these 

formative years for some of the same reasons we need good literacy and mathematics 

instruction early in a child’s formal education. One potential remedy to the problem is to 

integrate science into literacy instruction. It seems like a good idea, but this approach often 

leads to reading about science rather than engaging in scientifi c inquiry. Another potential 

pitfall with this approach is that the children’s literature selected for science reading may 

be scientifi cally inaccurate or fi ction. While fi ction is engaging and plays an important role 

in early literacy instruction, we believe that scientifi c content and the nature of science are 

best conveyed through nonfi ction and informational genres. 

Science is an active process that must be experienced to be fully understood. Just read-

ing about science is inadequate and cannot be substituted for effective science instruction. 

Yet it is clear that children must be able to make meaning from text and visual represen-

tations of scientifi c ideas; they must be able to write to express their understanding of 

science; and they must have the skills to engage in discourse around scientifi c ideas and 

processes. It is impossible to help a child develop a strong foundation in science content 

and processes without drawing on these literacy skills. Science education has struggled 

with how to build science and literacy skills concurrently in a cohesive manner that honors 

the best practices of both disciplines.

Teaching nonfi ction text comes with its own set of challenges. These challenges include 

available instructional time, identifi cation of appropriate reading materials, and providing 

authentic contexts within which the reading can occur. It could be argued that some sci-

ence time could be “borrowed” for instruction in nonfi ction text. The process we propose 

in this book does not require that time be borrowed from either discipline to support the 
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other. This approach supports both equally well. It also refl ects what scientists do. Reading 

and writing is an integral part of science. The issue of identifying appropriate reading 

materials tends to take care of itself once the topic has been selected. The caveat here is 

that the reading material must present science content accurately. The issue of providing 

authentic contexts for reading and writing is also resolved with the careful selection of 

inquiry topics and tasks. This approach is a win-win for both disciplines.

How to Use This Book
This book is composed of two distinct sections: the research section and the inquiry units. 

In a perfect world, the reader would begin by reviewing the research background we’ve 

provided and follow that by trying some of the units. But we know what we would do 

with this book if we were still in the classroom: We’d start with the units. And we know 

from our research into reading nonfi ction and informational text that this makes perfect 

sense. After all, if you start with a lesson, you will then have an authentic context in which 

you can place the research. Research always makes more sense when you can put it into a 

meaningful context. 

Even if you choose to start with the units, please go back and read the research review 

we’ve provided. Digging into the lessons may be more exciting but your understanding 

of why the lessons are laid out as they are, why specifi c practices are suggested, and why 

certain texts have been selected will be enhanced if you become familiar with the research. 

The research foundation will also be helpful if you fi nd you need to modify the units to 

better meet the needs of your students. 

Embedding multigenre nonfi ction text sets into inquiry instruction is the logical next 

step toward uniting the two into a cohesive whole. This approach honors the best practices 

of both disciplines, provides an authentic context for literacy instruction, and supports 

inquiry into concepts that cannot be easily investigated directly. It is our hope that you will 

feel empowered and impassioned after reading this book, that you will feel compelled to 

try all of the lessons that fi t your curriculum, and that you will be inspired to develop your 

own multigenre nonfi ction text sets and associated inquiry investigations.

We began this introduction by talking about how the Ebbers article painted a clear 

picture, answered questions, and led us in a new direction. We hope this book does the 

same for you. 

Reference
Ebbers, M. 2002. Science text sets: Using various genres to promote literacy and inquiry. Language 

Arts 80 (1): 40–50.
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T here has been much talk about integrating science and literacy instruction in 

recent years. Why this focus, particularly in the elementary classroom? One 

very practical reason is to make time in a crowded curriculum. Teachers are 

confronted with the challenge of having so much content to teach that there’s 

simply not enough time in the day. An increased emphasis on reading and the English 

language arts (ELA) in the form of 90- to 120-minute literacy blocks and 60-minute math-

ematics classes frequently results in science and social studies getting short shrift. Research 

shows that the amount of instructional time devoted to science in kindergarten through 

grade 5 has declined signifi cantly in the last two decades. 

In 1993–1994, 50% of core instructional time was allocated to reading/ELA, 24% to 

mathematics, and 13% each to science and the social studies (Perie, Baker, and Bobbitt 

1997, p. 8). From 2001–2002 through 2006–2007, reading/ELA instruction changed from 

378 to 520 minutes per week, increasing to 47% of the total instructional time; mathematics 

instruction changed from 264 to 352 minutes per week, increasing to 33% of the total 

instructional time; and science instruction changed from 226 to 152 minutes per week, 

a 43% decrease in the total instructional time (Jones and Swanson 2009, p. 165). In 2007 

elementary schools in the Bay Area reported that 80% of K–5 teachers spent 60 minutes or 

less on science each week; 16% taught no science at all (Dorph et al. 2007, p. 1). In a study 

of 10 teachers who were highly engaged in science professional development, Jones and 

Swanson (2009, pp. 178–179) found that on average the teachers spent 1.64 hours per week 

on science instruction. Over the course of the academic year no science was taught on 

45.7% of teaching days.

One way to address this inequity is through thoughtful integration. Integrating the two 

disciplines ensures that science receives suffi cient time while still meeting the requirements 

of the literacy curriculum. There are also a number of sound pedagogical reasons to 

integrate the two disciplines. First, there is a natural overlap between the two in many 

areas. Consider inquiry, a way of teaching and learning that lies at the heart of science. The 

National Science Education Standards (NRC 1996, p. 23) provides this explanation of inquiry:

Inquiry is a multifaceted activity that involves making observations; posing 

questions; examining books and other sources of information to see what is 

already known; planning investigations; reviewing what is already known in 

light of experimental evidence; using tools to gather, analyze, and interpret 

data; proposing answers, explanations, and predictions; and communicating 

the results.

Chapter 1

The Science-Literacy 
Connection
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