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Building on Strengths: Empowering Struggling High School Readers Using Key Strategies
Abstract
The curriculum presented is for struggling high school readers so that they can use mastery
experiences with two high yield reading strategies — self-questioning and summarizing — to
improve their reading comprehension, which will build self-efficacy and help them to develop a
growth mindset. The question that drove this research is what is the best way to meet the
academic needs of a diverse student population in a remedial reading class in a way that helps
them to build their literacy toolbox and develop a respect for and maybe even a love of lifelong
learning? The curriculum is built upon current research of the Active View of Reading Model in
conjunction with best practices in reading comprehension strategies and tools to build self-
efficacy and a growth mindset. The unit plan outlines how to use a variety of graphic organizers
to help students organize and comprehend short stories, videos, novels, textbooks, and non-
fiction resources that can be found in an Environmental Science classroom as well as ways to
utilize self-questioning and summarizing to increase students’ comprehension. It also
incorporates Fisher and Frey’s Gradual Release Model and collaborative conversations to help
students increase self-efficacy.

Keywords: high school, remedial reading, Environmental Science, graphic organizers,
self- questioning, summarizing, self-efficacy, growth mindset

Chapter 1: Introduction

The topic of career and college readiness has been driving educational reform from the
state level as they work to create new standards and benchmarks to companies that are

creating curriculum and assessment tools that are being used in classrooms daily (Mokher et
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al., 2010). It has become clear that students lack readiness for success whether it be in the
workforce or college. As reported in “Are They Really Ready to Work”, 80.9% of high school
graduates have deficient skills in written communication and 38.4% in reading comprehension
(Casner-Lotto et al., 2006). More recently, data from the 2019 National Assessment of
Educational Progress (NAEP) report shows just how significantly the situation has devolved.
According to the 2019 NAEP report, 35% of 4t graders, 34% of 8t graders, and 37% of 12t
graders are performing the proficiency level set by NAEP.

Many educators struggle with this reality as they feel that they are doing everything that
they can to prepare students in the classroom, but they cannot make up for years of
disengagement, social isolation, and limited motivation (Donalson & Halsey, 2020). Even those
students who are working in class need to practice their reading and comprehension strategies
outside of school to close the achievement gap, but that is not happening. “Over half of
students report reading literary texts outside of school once or twice a year or less” (NAEP
report cards — home, 2019).

To help close the achievement gap, high school students are frequently placed in
remedial reading courses (Donalson & Halsey, 2022). While this seems like a productive
strategy, these placements bring with them some negative consequences. Greathouse (2018), a
leading educator and researcher explains, “As an unintended consequence, students within
remedial reading courses have a limited opportunity to accelerate both academically and
personally” (p. 220). Moreover, students are often forced to replace elective courses that they
love with remedial reading courses, leaving them feeling stigmatized and unmotivated

(Donalson & Halsey, 2020). Unfortunately, students need these skills, and there is often no time
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in a standard English classroom, yet these skills must be taught. The purpose of the remedial
reading class is best described by Fisher, Hattie, and Frey (2016). They explain that “Learning
demands that students be able to apply — transfer — their knowledge, skills, and strategies to
new tasks and situations” (p. 19). According to current research, this is not happening because
even if students find success in the remedial reading class, they still find themselves feeling
frustrated when attempting to access complex texts. “Current instructional approaches
experienced in many remedial reading courses may be successful at providing remediation, but
failing to offer students opportunities to accelerate within these contexts holds the potential
for remedial students to remain at-risk beyond the remedial classroom” (Greathouse, 2018, p.
220). Positively, researchers have found development of self-efficacy to be a key component of
students’ success in remedial reading classes. (Greathouse, 2018). “Success in reading tasks
provides the experiential-based evidence students need to build higher levels of self-efficacy”
(Donalson & Halsey, 2020, p. 196). Given these observations, creating an effective remedial
reading class is challenging but essential.

All high school students, even those with superior reading comprehension skills,
regularly interact with high level, low interest texts on district, state, and national tests, and
they must rely on the strategies in their reading toolbox to comprehend, answer questions, and
write about the texts. Students need a set of strategies that they can employ under various
circumstances to ensure through comprehension. An effective remedial reading class helps
students gain the necessary reading skills that they need to be successful in all of their classes
as well as in life. Greathouse (2018) says it best when he explains, “We must look to not only

challenge our students in their learning, but find ways to engage, motivate, and allow for
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creativity within our classrooms in our effort to move them forward in their thinking and well-
being” (p. 223). While it is true that students need to find success in school, it is their ability to
transfer that knowledge to real life situations is what should be at the heart of the remedial
reading curriculum. As Penny Kittle (2013) so profoundly states, “Reading is oxygen for a
student’s future success” (p. 63). Therefore, what is the best way to meet the academic needs
of a diverse student population in a remedial reading class in a way that helps them to build
their literacy toolbox and develop a respect for and maybe even a love of lifelong learning?

This very question drives my professional life. As the Instructional Literacy Coach at a
highly ranked high school in a highly ranked county in Florida, | am charged with answering this
seemingly rhetorical question. The school system and the school have a long history of high
rigor and academic excellence. The community is affluent, and for most families, the
expectation is that students attend a four-year college upon graduation from high school. These
circumstances compound the profound impact of academic failure on students who struggle
with reading. My capstone project is born out of my passion for supporting those students. Our
classes are full of students who find themselves in remedial reading classes year after year, but
they never leave the class because their reading levels do not increase enough to merit the
change.

Our district has programs (Rewards and Wilson) in place to address the decoding,
fluency, and automaticity challenges that these students face, but that has not been enough to
help them make the necessary growth. Despite finding success in the classroom, students are
unable to find success on the state tests that allow them to move out of the remedial reading

class and into the elective of their choice, so our students need a curriculum that is designed to
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help struggling high school readers to master and utilize two high impact reading strategies —
self-questioning and summarizing — which will assist them in increasing their reading
comprehension of both literary and informational texts (Dole et al., 1991; Fisher et al., 2016;
Kamil, 2008; Pressley, 2002; Pressley & Afflerbach, 1995; Torgensen et al., 2007). Adding these
strategies to their toolbox and utilizing them regularly to achieve mini-mastery experiences will
likely build self-efficacy and help them develop a growth mindset. (Donalson & Halsey, 2020;
Dweck, 2006; Ortlieb & Schatz, 2020; Pressley 2002). This level of knowledge coupled with
empowerment will get them out of the remedial reading class and on with learning and life.

Chapter 2: Literature Review

Evolution of the Science of Reading
Over recent years, the understanding of how one reads and what makes one an effective
reader has evolved. Gough & Tunmer (1986) offered what they believe to be the foundational
belief:
The simplest view of the relation between decoding and reading which anyone has ever
seriously entertained is this: Reading equals the product of decoding and
comprehension, or R = D x C, where each variable ranges from 0 (nullity) to 1
(perfection). We trust it is clear that by comprehension we mean, not reading
comprehension, but rather linguistic comprehension, that is, the process by which given
lexical (i.e., word) information, sentences and discourses are interpreted (p. 6).
This theory highly influenced reading curriculum then, and it continues to influence in some
states even now. In the early 1990s, Scarborough began her interpretation of the simple view of

reading and published an infographic with her interpretation of the formula.
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Figure 1

Scarborough’s Rope

LANGUAGE COMPREHENSION

BACKGROUND KNOWLEDGE
{facls, concepts, etc.)

VOCABULARY 3 =l SKILLED READING:
(breadth, precsion, links, etc.) ¢ - B 3 g, Fluent executon and
LANGUAGE STRUCTURES a \ coordination of word
(syntax, semanlics, elc.) / . ' recognition and text
VERBAL REASONING Ak comprehensien,
(inference, metaphor, etc.)

LITERACY KNOWLEDGE
(print concepts, genres, elc.)

WORD RECOGNITION

PHONOLOGICAL AWARENESS
(syllables, phonemes, etc.) )

DECODING (alphabetic principle,
spefling-sound corespondences)

SIGHT RECOGNITION
[of famitiar words)

Note: According to Scarborough, this figure represents the many strands that are woven
together in skilled reading. It, along with Gough & Tunmer’s Simple View of Reading (SVR), has
provided the foundation for curriculum since its publication in 2001.

Shortly after the publication of Scaborough’s Rope, researchers began addressing the
fact that it provided a limited perspective on skilled reading. “In summary, comprehension
depends on letter- and word-level processes. That is only the beginning of the story of skilled
comprehension, however” (Pressley, 2002, p. 294). It became clear that while Scarborough’s
conclusions were true, there were skills involved in reading comprehension that were not
address by this theory. This is further confirmed when Biancarosa said, “Even excellent basic
reading instruction in the primary grades does not guarantee that a student will successfully
make the shift to these higher-level literacy demands” (2012, p. 22). In 2021, Duke and

Cartwright offered an updated infographic that added components of reading that they
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believed were missing from the SVR model. They called it the Active View of Reading Model.
Figure 2

The Active View of Reading Model

WORD
RECOGNITION

This is a reader model.
Reading is also impacted by text,
task, and sociocultural context.

BRIDGING
PROCESSES

LANGUAGE COMPREHENSION

Note: This model builds on the work of Gough & Tunmer as well as Scarborough to include
current research findings (Duke & Cartwright, 2021).
In their 2021 article, they added to the previous SVR model based upon current
research. There findings were as follows:
(1) Reading difficulties have a number of causes, not all of which fall under decoding
and/or listening comprehension as posited in the simple view; (2) rather than
influencing reading solely independently, as conceived in the simple view, decoding and

listening comprehension (or in terms more commonly used in reference to the simple
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view today, word recognition and language comprehension) overlap in important ways;

and (3) there are many contributors to reading not named in the simple view, such as

active, self-regulatory processes, that play a substantial role

in reading. We point to research showing that instruction aligned with these advances

can improve students' reading (Duke & Cartwright, 2021, p. S25).

As previously mentioned, the students at our school either come with the decoding and
listening comprehension skills necessary to access grade level texts, or they are receiving
instruction to help them close the gap; however, they are lacking in the active, self-regulatory
process skills that allow them to move past the words to sentence and paragraph
comprehension.

Self-Regulatory Process Skills/Reading Comprehension Strategies

In this context, self-regulatory process skills refer to reading comprehension strategies.
As time with high school students is limited and there is intense pressure for them to increase
their reading levels at a rapid rate, it is imperative to isolate the reading comprehension
strategies that have the highest impact. In 1991, Dole et al. synthesized research on reading
comprehension and identified five key comprehension strategies: drawing importance,
summarizing information, drawing inferences, generating questions, and monitoring
comprehension. Pressley revised Dole et al.’s list to include predicting, questioning, imagining,
clarifying, and summarizing as strategies that metacognitively sophisticated readers do to attain
high levels of comprehension (2002). “We can say that it appears that asking and answering
guestions, summarizing, and using graphic organizers are particularly powerful strategies. But

even with these strategies we cannot say which ones are the best or better than others for
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which students and for which classrooms” (Kamil, 2008, p. 18). Although some of their
suggestions vary, self- questioning and summarizing were consistently identified as necessary
reading comprehension strategies.

John Hattie, educational researcher, is known for his meta-analyses of instructional
practices as well as the work that was built upon that data. To quantify his findings, he
developed a statistical formula for evaluating the impact of instructional strategies (Fisher et
al., 2016). This is known as an effect size. “The effect size — it represents the magnitude of the
impact that a given approach has” strategies (Fisher et al., 2016, pp. 6). Although there are
instructional strategies that have a negative or low effect size (ranging from -0.20 — 0.18), those
which range from 0.40 — 1.20 are within the zone of desired effects (Fisher et al., 2016, 10). In
their book Visible Learning for Literacy Impact: Grades K-12, Fisher et al. identify high impact
strategies for accelerating student literacy based upon the data from Fisher’s meta- analyses.
There are over one hundred strategies listed in the book, but the highest impact strategies
pertaining specifically to reading instruction are in the range of 0.48 — 0.79 effect size (Fisher et
al., 2016).

Of the strategies presented by researchers, the two that consistently appear every list
also have an effect size that has potential to considerable accelerate student learning.
According to the Corwin Visible Learning Meta* website, self-questioning has an effect size of
0.59 (“Self-Verbalization/Self- Questioning”, 2021) and outlining and summarizing has an effect
size of 0.71 (“Outlining and Summarizing”, 2021).

Self-Questioning

“It is our obligation to renew our students’ curiosity and guide them toward inquiry”
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(Tovani, 2000, p. 93). Many people find this statement to be true, but it is infrequently applied
to reading. Text is often seen as something to “get through” rather than something to interact
with. If students do not interact with the text, then they will struggle to make meaning of it. “If
children are meaning makers and bring their own understanding to text, they must formulate
guestions in response to their puzzles, uncertainties, and interest so their interpretation of the
text can grow” (Wilson, 2002, 75). This presents the idea that engagement and motivation can
be boosted by having students generate questions as they read.

Initially, research focused on the value of self-questioning and the benefits on student
learning. In the mid-1980s, self-questioning was a key component of a teaching method called
reciprocal teaching. In their study, Palinscar and Brown concluded that “Training resulted in
reliable transfer to laboratory tasks differed in surface features from the training and
assessment tasks- summarizing, predicting questions, and detecting incongruities all improved”
(1984, p.167). What they called predicting questions was a form of formulating questions
based upon the text. When students did this, they were more focused on the main idea of the
text, and they were continually checking their understanding (Palinscar & Brown, 1984). The
benefit to having student engage in reciprocal teaching is that it is collaborative in nature. It
affords students the opportunity to engage in critical thinking through questioning with a
community to help deepen the meaning of the text. Tovani devoted a chapter to self-
qguestioning. In it, she highlights the benefits of strategy: inferring, clear up confusion, clarifying,
interacting with text, and motivating themselves (Tovani, 2000). Other benefits included more
student engagement, more self-monitoring of comprehension, and more independent learning

(Fisher et al., 2016; Joseph et al., 2016; Rouse-Billman & Alber-Morgan, 2019).
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From there, researchers began to focus on methods for best implementing questioning
in the classroom. As with any teaching strategy, modeling, chunking, guided practice, and
feedback were most frequently addressed (Fisher et al., 2016; Joseph et al., 2016; Kamil, 2008).
A literature review by Joseph et al. provided the most comprehensive ideas on how to
implement self-questioning in the classroom. They introduce three tools for helping students
develop questions: RAP (Read, Ask, Put), QAR (Question, Answer, Relationships), and TWA
(Think Before Reading, While Reading, and After Reading) (Joseph et al., 2016). Each of these
equally effective methods is a way of chunking the reading process so that students can
generate appropriate questions about a given text. They go on to explain how self-generating
guestions allowed students to more accurately retell main ideas, recall details, and answer
various types of questions (Joseph et al., 2016). More recently, Brown & Pyle, present the SQSR
(Self- Questioning Strategy Routine) and a self-questioning guide. Essentially, they take best
practices for questioning and create a comprehensive strategy for teaching it in a content area
class (Brown & Pyle, 2021, p. 446).

The existing research provides adequate evidence that this strategy is beneficial for
struggling readers. It also provides a framework within which a curriculum can be built.
Summarizing

Summarizing is another research-based active process skill that supports increasing
reading comprehension. According to Watson et al., “Summarization, the ability to tell what the
text is about in a concise manner, helps students to concentrate on the major points of a text
and compact the information to better comprehend and remember what they read” (2012, p.

85). Based upon meta-analysis of research on summarizing, Marzano et al. identify summarizing
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as an effective for increasing reading comprehension (2001). This sentiment is echoed by
several researchers, and they offer ideas for implementing summarizing in their books (Burke,
2000; Marzano et al., 2001). Tovani, who does not address summarizing as a comprehension
strategy unique to itself, makes it an important component in her proposed double-entry
diaries (2000). More recently, Wormeli & Stafford challenged, “summarization is one of the
most underutilized teaching techniques we have today, and yet it yields some of the greatest
leaps in comprehension and long-term retention of information. It’s worth restructuring our
lessons to provide summarization experiences” (2019, p. 2).

Research shows that summarizing is a proven strategy that also transfers to later in life.
In his book, Reading Reminders: Tools, Tips, and Techniques, Burke takes it a step further when
he explains that summarizing is a skill that is necessary for success after high school and college
(2000). Helping students to understand the relevance and application of a skill to their lives is
crucial for student engagement, and Allington’s conclusion helps identify those ways in which
people summarize on a daily basis. “Literate people summarize informational texts routinely in
their conversations. They summarize weather reports, news articles, stock market information,
and editorials. In each case, they select certain features and delete ignore other features of the
texts read” (Allington, 2013, 122).

Summarizing is a complex task, and by learning to master it, students grow in a variety
of areas. “To do so, students must possess multiple skills, including knowledge of text structure,
the ability to find the main idea of a text, and to summarize what they read” (Watson et al.,
2012, p. 82). To effectively instruct students on summarizing it is important to recognize several

key points identified by Marzano et al. They made three generalizations about summarizing:
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1) to effectively summarize, students must delete some information, substitute some
information, and keep some information; 2) to effectively delete, substitute, and keep
information, students must analyze at a fairly deep level; 3) Being aware of the explicit
structure of information is an aid to summarizing information (Marzano, 2001, pp. 30-

32).

Once teachers understand these components of summarizing, they are better able to helps
students learn the process and value of the strategy.

The research also focuses on best practices for teaching summarizing. One method,
known as The Five Cs of Summarizing, was presented by McEwan. “The five Cs are comprehend,
chunk, compact,
conceptualize, and connect...when taught using the | Do It, We Do It Lesson Plan, give students
a systematic way to approach the summarizing of a long article, a full-length book, or a chapter
in the textbook” (2007, p. 38). Her book also provides a series of instructional aids that walk
students through her summarizing process. Wormeli and Stafford offer 60 summarizing
activities for any subject in their book, Summarization in Any Subject: 60 Innovative, Tech-
Infused Strategies for Deeper Student Learning (2019). These activities allow students to
summarize in creative ways that go beyond outlines, web maps, and paragraphs.

There is no question about the value of learning to effectively summarize due to the
complexity of the task. “When students construct written summaries of texts, discussions, and
concepts, they engage in an immediate review process that allows them to notice their own
level of understanding and receive timely and actionable feedback” (Fisher et al., 2016, p. 57).

In addition to the intellectual challenge as well as the opportunity for teachers and students to
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communicate about the summary, the process yields impressive results. “Interventions
targeted at improving students’ reading comprehension reported that middle and high school
struggling readers, in general, performed better at immediate posttest and follow- up on
measures of summarizing text and identifying the main idea compared with answering
multiple- choice questions” Daniel et al., 2021, pp. 180-181). Stevens et al.’s research confirms
the conclusions made by Daniel et al., “In sum, this review supports summarizing and main idea
intervention as an effective practice for improving struggling readers’ reading comprehension”
(Stevens et al., 2019, p. 146). Self-questioning and summarizing are valuable strategies for
students to know and use. However, they are a means to a bigger influence. When struggling
readers embrace the fact that they can learn, despite years of failure, they build self-efficacy
which leads to a growth mindset.
Self-Efficacy

Self-efficacy, or the belief that one can accomplish a given task, is an essential quality for
successful learners to possess (Bandura, 1977; Fisher et al. 2016; Kittle, 2013; Ortlieb & Schatz,
2020; Tovani, 2000). Bandura’s seminal work on self-efficacy illuminates the power of one’s
belief in oneself. His research on how people build their sense of self-efficacy through four
types of experiences can be implemented directly in the classroom (1977).
Figure 3

Bandura'’s Efficacy Expectations
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Note: Bandura categorizes sources of information that lead to self-efficacy into four groups:
performance accomplishments (referred to in this paper as mastery experiences), vicarious
experiences, verbal persuasion, and emotional arousal. (Bandura, 1977, 195).

All four sources identified by Bandura play a role in helping struggling, high school
readers build self-efficacy. Two of them, verbal persuasion and emotional arousal, have a
profound psychological impact. Strategically addressing the psychological components that

inhibit self-efficacy lays a foundation that maximizes the impact of the experiential sources.

18

Given that high schoolers who still find themselves struggling to access and comprehend

texts, it is important that they are routinely encouraged and reminded that they can learn and

grow (Bandura, 1977). This verbal persuasion plants the seeds of thought that, despite their
struggle, they can still find success. “Although social persuasion alone may have definite

limitations as a means of creating an enduring sense of personal efficacy, it can contribute to

the successes achieved through corrective performance” (Bandura, 1977, p. 198). Likewise, it is

essential to recognize that these struggling students have experienced years of failure when it

comes to reading tasks; this results in feelings of inadequacy and fear (Bandura, 1977). When

students meet new challenges with a sense of fear, they can further limit their success.
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“Because high arousal usually debilitates performance, individuals are more likely to expect
success when they are not beset by aversive arousal than if they are tense and viscerally
agitated” (Bandura, 1977, p. 198). Emotional arousal can also provide positive momentum to
struggling, high school readers. “In addition to diminishing proneness to aversive arousal, such
approaches also teach effective coping skills by demonstrating proficient ways of handling
threatening situations” (Bandura, 1977, p. 198). Explicit attention to verbal persuasion and
emotional arousal helps teachers to create a safe space where student can take risks and build
what Bandura calls performance experiences; these are more recently labeled as mastery
experiences and will be referred to as such throughout this paper.

The other two sources of self-efficacy are experiential in nature. First, students’
repeated success on challenging tasks allows them to build confidence and transferrable skills.
Even partial mastery experiences have a profound effect on struggling readers (Bandura, 1977).
As students begin to develop more confidence though mastery experiences, failure has less of
an impact. “After strong efficacy expectations are developed through repeated success, the
negative impact of occasional failures is likely to be reduced” (Bandura, 1977, p. 195). In fact,
not only do occasional failures have less of an impact on students, but those previously
detrimental experiences also become valuable to the student as they can use them to build
coping strategies (Bandura, 1977). Experiencing mastery experiences is not the only way for
students to build self-efficacy, they can also learn from the experiences of others. “Seeing
others perform threatening activities without adverse consequences can generate expectations
in observers that they too will improve if they intensify and persist in their efforts” (Bandura,

1977, p. 197).
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In their research on self-efficacy in reading, Ortlieb and Schatz explain that “Using
models, experiences, and feedback emulates the gradual release of responsibility that is
needed to develop and maintain students’ self-efficacy” (Ortlieb & Schatz, 2020, p. 746). This
perspective takes Bandura’s theoretical elements and relates them to a classroom practice:
vicarious experience with teacher and peer modeling, performance accomplishments with
mastery experiences, verbal persuasion with calibrated feedback, and physiological and
affective states (emotional arousal) with student agency (2020).

A study by Solheim concluded, “The level of self-efficacy affects how much students
understand of the texts they read but probably also the degree to which they are able to
demonstrate what they have actually understood” (Solheim, 2011, p. 22). This perspective was
also expressed by Ortlieb and Schatz. Their research showed that “As students develop
increased levels of self-efficacy, a diverse array of literacy skills also improve, demonstrating the
connection between the affective and cognitive domains” (Ortlieb & Schatz, 2020, 736).

In their meta-analysis of research on the impact of interventions on reading self-
efficacy, Unrau et al. deducted that Bandura’s theory can be used to guide instruction (2018).
They concluded that there was adequate evidence to support implementing self-efficacy
interventions in the curriculum and that the efficacy rate was directly correlated to the number
of sources utilize as well as the quality of those sources (Unrau, 2018). “For example, attending
to the quality with which strategies are modeled for students, providing vicarious experiences
for them, offering persuasive feedback, and encouraging attention to readers’ emotional and
physiological states while reading could contribute to more potent motivational and

performance outcomes” (Unrau, 2018, p. 199).
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Growth Mindset

It is the research on self-efficacy upon which the concept of mindset is built. The
commonly held understanding of mindset is that there are two mindsets: fixed and growth, and
most people, however, fall somewhere on a mindset spectrum between the two (Dweck, 2006).
Their place on the spectrum varies greatly depending upon the task, the person’s emotional
state, and many other factors (Dweck, 2016).

Interestingly, it is all learners (both teachers and students) who battle to understand and
control their mindsets as they navigate through the growth process when striving for positive
learning outcomes (Bandura, 1977; Dweck, 2016). In her book, Dweck mentions an experiment
completed by Wood and Bandura in 1989. Their observation that, “construing ability as an
acquirable skill fostered a highly resilient sense of personal efficacy” (Wood & Bandura, 1989, p.
412). This is the foundation upon which growth mindset in the classroom is built.

Dweck goes on to explain that people with a growth mindset work to build learning
rather than expect it to be imparted on them (Dweck, 2006). If students and educators alike can
embrace that “your basic qualities are things you can cultivate through your efforts, your
strategies, and help from others. Although people may differ in every which way — in their initial
talents and aptitudes, interests, or temperaments — everyone can change and grow through
application and experience” (Dweck, 2006, p. 7) learning is limitless.

In her book I Read It, but | Don’t Get It - Comprehension Strategies for Adolescent
Readers (2000), Tovani builds on this idea as she presents a method for instruction based upon
empowerment through growth mindset (2000). She advocates for teachers and students to

embrace and develop the perspective that not only do all students want to read, but they can
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with the right support. Like Tovani who emphasizes the importance of teachers having a
growth mindset, Fisher, Frey, and Hattie (2016) direct educators to engage in collaborative
conversations with colleagues to identify areas of understanding as well as areas of
misconception so that teachers and learners can build upon their successes and address areas
of growth. Additionally, they outline ways in which self-efficacy positively influences learners.

Kittle’s work, Book Love: Developing Depth, Stamina, and Passion in Adolescent Readers
(2013), is, in part, designed to explain why educators need to approach reading instruction with
a new emphasis, helping students understand that reading is a key that opens the door to a
whole new world of learning which makes growth mindset crucial to literacy development.

This information provides a foundation for a new pedagogical approach to supporting all
readers, especially those who are struggling. While learning and utilizing summarizing and self-
guestioning, students will experience mini-mastery experiences that will boost self-efficacy and
help them to develop a growth mindset that will serve them in school and beyond.

Chapter 3: Theoretical Framework

Teachers of struggling adolescent readers face a unique set of challenges as they
attempt to help their students access and comprehend increasingly challenging texts. The
process of reading and understanding sophisticated text that is at or above grade level becomes
exponentially more difficult with students who have a history of struggling with reading
comprehension (Biancarosa, 2012). They come to class with years of failed reading experiences
which have changed their perception of who they are as people as well as learners (Donalson &
Halsey, 2020). When these students reach high school, they are given high level, informational

texts that are designed to provide them with the necessary knowledge to move to the next
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level of learning mastery or provide them with information necessary to pass an assessment
(Biancarosa, 2012). This process leaves them feeling defeated and frustrated. When they
experience these emotions, they shut down and withdraw from the learning process (Beers,
1998). Thus, when educators work to build students’ self-efficacy through a variety of learning
experiences, they help them increase their reading comprehension and foster a growth
mindset.

Self-Efficacy Theory

Bandura’s theory of self-efficacy is based upon the premise that “psychological
procedures, whatever their form, serve as a means of creating and strengthening expectations
of personal efficacy” (1977). The findings presented in his article “Self-Efficacy: Toward a
Unifying Theory of Behavioral Change” provide specific paths for helping struggling, high school
readers to find success and growth even when they expect failure to be the result of trying to
learn.

First, students need to be in an environment in which they can witness their peers
experiencing not only success but exhibiting resilience when they struggle. “Seeing others
perform threatening activities without adverse consequences can generate expectations in
observers that they too will improve if they intensify and persist in their efforts” (Bandura,
1977, p. 197). This can be done through regular, collaborative learning experiences in which
students are grappling together on a challenge or celebrating each other’s successes. In a
similar way, students can build confidence through scaffolded lessons. By chunking skills and
gradually releasing tasks to individually learners, they are more inclined to stay engaged in the

learning process (Ortlieb et al., 2020).
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Struggling readers also need to experience trying and succeeding at challenging tasks.
“While challenges are part of learning development, educators are positioned to provide
scaffolds to empower learners to confront their academic difficulties” (Ortlieb et al., 2020, p.
741). Many struggling readers have the ability to complete simple reading comprehension tasks
with material that is below grade level but completing these does not increase their level of
self-efficacy. “Students’ perceptions of themselves as leas able readers and writers are
reinforced when they are given literacy tasks that are less involved or less challenging than
those assigned to their peers” (Colvin & Schlosser, 1997, p. 279). This is not easy for educators
as they must be carefully created, but they are essential for student development.

Independent performance can enhance efficacy expectations in several ways: (a) It

creates additional exposure to former threats, which provides participants with further

evidence that they are no longer adversely aroused by what they previously feared.

Reduced emotional arousal confirms increased coping capabilities. (b) Self-directed

mastery provides opportunities to perfect coping skills, which lessen personal

vulnerabilities to stress. (c) Independent performance, if well executed, produces
success experiences, which further reinforce expectations of self-competency. (Bandura,

1977, p. 202)

Providing struggling students with verbal persuasion is another way to encourage their
success. “...people who are socially persuaded that they possess the capabilities to master
difficult situations and are provided with provisional aids for effective action are likely to
mobilize greater effort than those who receive on the performance aids” (Bandura, 1977, p.

198). Struggling readers need to take risks to grow and find success. They also need to
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recognize the skills and strategies good readers use when they face challenging texts. Providing
students with verbal persuasion and opportunities to be reflective allows them to strategize
skills and strategies that they can employ as they strive for independence; it is this use of
metacognition that will help them to tackle texts of all complexities. “Engaging in feedback
loops positions students to engage in metacognition, for it is when students are metacognitive
about strategy usage reading comprehension is regulated and developed” Ortlieb et al., 2020,
745).

Finally, taking steps to reduce emotional arousal through modeling and providing
scaffolding for materials and skill will support growth of students’ self-efficacy. Building self-
efficacy is not enough to get struggling readers on the path to success. They need to also
recognize that they are embarking on a
journey that will be full of challenges and times when they do not believe that they can
accomplish a task. They need something to be able to rely on (a growth mindset along with
effective reading strategies) in those moments that may take them back to when they did not
believe that they could improve their reading comprehension.

Growth Mindset Theory

Building a growth mindset about reading and learning will help students to understand
that failure is an inevitable and necessary part of the learning process. After years of failure,
students can disengage from the learning process. The goal for remedial reading teachers is to
combat that natural tendency. “It’'s common for students to turn off to school and adopt an air
of indifference, but we make a mistake if we think any student stops caring” (Dweck, 2006, p.

204). Many teachers assume that students are lazy or do not care about learning when in fact,
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they may just be lacking the reading strategies and self-efficacy to complete the assigned task.
By creating a safe space where the focus becomes learning rather than being correct, students
feel empowered and “remain in charge of their learning” (Dweck, 2006, p. 81).

By supporting students in an environment in which they are free to take risks, they will
be able to overcome the perception that they are a bad reader, a bad student, or uneducable.
Additionally, when their skills are challenged with high level texts, they are not debilitated if
they struggle or fail to comprehend. “They don’t believe in permanent inferiority. And if they
are behind — well, then they’ll work harder, seek help, and try to catch up” (Dweck, 2006, p.77).

In order for students to achieve this level of independence and drive, teachers must
provide them with the tools to achieve higher standards. Ideally, they will reach a point where
they do not want to stop trying because all experiences even those that end in failure lead to
learning and growth. The goal of this curriculum is to integrate graphic organizers for two high
impact reading comprehension strategies — self- questioning and summarizing — into the
remedial reading classroom so that those who struggle with reading comprehension have tools
that they can use to access any text. As students are already receiving reading instruction for
literary texts through their English classes, the texts will be pulled from the Environmental
Science curriculum. Unless struggling readers are highly engaged in a topic, they need to be
motivated to invest their time and energy into reading to combat their pattern of failure over
the years. Through this process, they can strengthen the necessary skills to build mastery
reading comprehension experiences thereby increasing their level of self-efficacy. As students
develop a strong sense of self- efficacy, they will form a growth mindset that will propel their

academic risk-taking and thus their learning. It is through this process that students will develop
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transferable skills, and they will have the confidence and willingness to try when they
experience challenging reading tasks in school and in life.
Active View of Reading Model

Building on the foundational research of Scarborough and Gough and Tunmer, Duke and
Cartwright introduced a new, more comprehensive explanation of what is really required for
people to achieve full comprehension when reading. According to their research, the reading
process begins with active self-regulatory processing skills which include motivation and
engagement, executive functioning skills, and strategy use (Duke & Cartwright, 2021). This
perspective was different because Scarborough’s previous model was limited to language
comprehension and word recognition. Since the publication of Scarborough’s findings, it has
been the foundation for remedial reading curriculum. This is problematic because the absence
of other key components necessary for full comprehension meant that some students were still
lacking in these areas, and they were not receiving instruction in their deficit areas. It is no
wonder that they were unable to acquire the necessary skills which were essential for the
expected growth. “In fact, comprehension strategy use has been shown to predict reading
ability even beyond word recognition and language comprehension” (Duke & Cartwright, 2021,
p. S32).
Self-Regulatory Processing Skills

Duke and Cartwright offer a few examples of comprehension strategies including word
recognition, comprehension, and vocabulary. However, there are many more strategies that
good readers employ as they read. John Hattie’s meta-analyses offer insight into the

comprehension strategies with the highest effect size, meaning they fall in the zone of optimal
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effect. Two strategies that have both a high effect size are self-questioning and summarizing
(Fisher et al., 2016). Self-questioning allows students engage in a personal way with texts
identifying both what they find interesting as well as what they find challenging. By providing
students with the opportunity to both ask and answer questions, they become actively engaged
in the process of reading for a purpose (Tovani, 2000; Wilson, 2002). It is also a unique method
for students to show that their comprehension level of a text. The process of learning to
summarizing is a valuable transfer skill as students need to learn how hone in on key ideas and
details, think deeply on a particular topic, and organize information in a clear and concise
manner (Marzano, 2001). In a world in which people are inundated with information, much of
which is questionable, students need these skills to filter through it to become informed
members of society. Additionally, the process of summarizing increases students’
understanding of the texts but also their retention of what they learned. (Wormeli & Stafford,
2019). This is crucial for students who are struggling with reading.

There are several goals for placing students in an intensive reading class. The main
overarching goal is to help students independently make meaning of any text. “Readers need to
construct their own meaning. In order to this, they need to apply reading strategies —
consciously at first, but eventually it becomes automatic” (Tovani, 2000). Ideally, this seemingly
lengthy process should happen quickly — within one school year — so that students are able to
attain the necessary skills that will allow them to access content materials in their other classes.
This will also allow them to get back into the elective classes that they want. As students learn
at their own pace, the timeline for each individual student will vary. So, the goal becomes to

plant seeds — seeds that will grow in other classes and in other settings. In order to achieve this
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goal, the lessons need to be carefully crafted to ensure maximum growth. The following lessons
contain certain key components that are imbedded into the lessons. Research and experience
have proven that they are essential to helping students increase their reading comprehension.

Fisher et al. (2016) presents several key components of a well-crafted lesson which
should be implemented in each class. First, students should be taught key study skills, namely
notetaking and annotating which will allow them to actively interact with new information.
Additionally, repeated reading and cooperative learning provide students with important
opportunities to revisit texts and synthesize their understand of the text. Finally, providing
students with feedback that is timely, specific, understandable, and actionable gives them the
guidance necessary framework within which they can form their own understanding.

In 1983, Pearson and Gallagher presented a new perspective on teaching known as the
Gradual Release of Responsibility Model (GRR). It was born out of the observation that teachers
were presenting material and then having students practice without incorporating guided
practice into the lesson. Based upon newer research, the practice has evolved based upon
newer research and been refined. In 2014, Fisher and Frey presented a new model. In their
model, what is emphasized is who is doing the work, with work responsibility gauged by the
relative amount of space allocated to teachers and students in | Do, We Do, and You Do zones.
One other significant variation from the original model is the addition of the Collaboration (You
do together) Zone, which lies in between the Teacher/ Student collaboration in the Guided
Instruction Phase and the Independent Practice phase. (Pearson & Gallagher, 2019, p.14).
Figure 4

Fisher and Frey’s Gradual Release of Responsibility Model
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TEACHER RESPONSIBILITY

Focused Instruction “ldoit

Guided Instruction

“We doit”

Collaborative . =
Learning You do it together
Independent

: “You do it alone”
Learning

STUDENT RESPONSIBILITY

Note: Using Pearson and Gallagher’s Gradual Release of Responsibility Model, Fisher and Frey
applied new research findings to create an updated model with specific classroom implications.
(Fisher & Frey, 2014).

As the research suggests, this method is highly effective when used with struggling,
adolescent readers due to the inclusion of modeling, guided practice, and collaboration with
both the teacher and fellow students.

As one reads, they must take the information presented and make sense of it. “Access
tools are specific materials and strategies that help students organize and synthesize their
thoughts as they read” (Tovani, 2000, p. 20). While researchers provide many tools that they
believe are most helpful to students when trying to comprehend challenging texts, there is one
that is regularly suggested, graphic organizers (Edmonds et al., 2009; Hall et al., 2013; Joseph et
al., 2016; Kamil, 2008; Praveen & Rajan, 2013; Torgensen et al., 2017; Watson et al., 2012).
They have become integrated in most secondary classrooms in one way or another, but they
are not always explicitly taught nor are students taught how to decide which graphic organizer
is appropriate for which context. One study completed by Hall et al. found that, “organizers can

help students to compare and contrast, establish cause and effect, sequence events, and order
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concepts according to hierarchical importance” (2013, p. 51). They are recommended as a
foundational component of effectively self-questioning and summarizing (Kamil, 2008;
Torgensen et al., 2017).

It is not enough to present what should be done in the remedial classroom. In fact,
much of what is determined to be effective through research is already being done by many
remedial reading teachers. The real value of this conversation lies in the how these ideas should
be implemented. Once meaning and purposeful activities and assessments have been created,
teachers can focus on how the concepts are taught and how feedback can be used to guide
learning and instruction. When done effectively, students accumulate mastery experiences in
self-questioning and summarizing that help them increase comprehension; this builds self-
efficacy and leads to a growth mindset.

Chapter 4: Curriculum

The unit was designed to provided students opportunities to practice and learn how to
use self- questioning and summarizing to comprehend texts real-world texts and resources. The
hope is that they will develop skills that they can transfer to other classes as well as to real-world
reading experiences.

Therefore, it is important that students practice with texts and resources that are relevant to
their learning and life. The resources chosen can be found in an Environmental Science
classroom. While researchers like Pugalee have written entire books on content area literacy in
math and science, limited research exists about implementation of content area literacy in the
remedial reading classroom (2014). Allington also recommends what he calls for content area

mastery support (2016). This curriculum is designed to do just that. Each activity is paired with
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a relevant resource to help students extract information that helps them better understand the
answer to the essential question: What impact do humans have on the environment?
Throughout the lesson, students will work both collaboratively and individually to increase mini-
mastery experiences as well as self-efficacy. A particular emphasis is also placed on utilizing
feedback that helps promote a growth mindset in students.

There are several intentional curriculum decisions that were made so that students can
have mini-mastery experiences to build self-efficacy and foster a growth mindset. First, the
content is scaffolded and ranges from texts that are below grade level with the lesson
culminating in a text that is above grade level. According to ARbookfinder.com, the first text is
The Giving Tree is written at a 560 Lexile. The Lorax, which is said to be a 3.1 Lexile is more
challenging for high school students due to the use of non-sense words, so it is placed after The
Giving Tree. The textbook, while there is not a printed Lexile level, is often challenging for the
9th grade students who utilize it at our school. The articles are of varying rigor to allow the
opportunity for additional scaffolding in the middle of the unit. The final text, Silent Spring, is
considered an 11.5 Lexile level. Scaffolded texts allow for more performance accomplishments
during which students build knowledge and skills so that they can have mini-mastery
experiences and build their self-efficacy.

Additionally, each activity is designed using Fisher and Frey’s Gradual Release of
Responsibility model. If an activity is being done for the first time, the teacher will model the
skill and/or thinking necessary using a small chunk of the content. This could be the first few
lines of a poem, the first minute of a video, or the first few paragraphs of a story. Initially,

exemplars of products are also provided so that the expectations are clear allowing the
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emphasis of the feedback to rest on comprehension rather than on task completion accurately
completing the task. These vicarious experiences will also help student achieve mini-mastery
experiences more quickly.

Finally, careful attention was paid to infuse collaboration throughout the unit. This
provides students with vicarious experiences as they see their partners and group members
find success. Additionally, students are taught and are expected to utilize respectful discussion
stems. This encourages consistent verbal persuasion and emotional arousal even when the
teacher is busy. Sharing out and celebrating students’ successes is also crucial as it reinforces all
four sources of self-efficacy.

Daily and unit lessons are a true labor of love. They are carefully crafted over years; they
evolve with experience, trial and error, blood, sweat, and tears. What works seamlessly with
one set of students will cause chaos with another. What will feel like a warm comfy sweater to
one teacher will feel like an albatross on the back of another. The following set of lessons that
can be utilized in part or as a whole, but ideally, they will spark new ideas that will open up
conversation with colleagues. They will inspire teachers to think outside of the proverbial box of
reading instruction and lead to new and creative ways to help empower students to be builders
of understanding and seekers of knowledge through attainable, transfer skills: self-questioning
and summarizing. The unit is as follows:

Reading to Learn: Human Impact on Land

Florida Standards for Environmental Science

SC.912.L. 17.12: Discuss the political, social, and environmental consequences of sustainable

use of land.
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S$C.912.L.17.14: Assess the need for adequate waste management strategies.

$C.912.L.17.16: Discuss the large-scale environmental impacts resulting from human activity
including waste spills, oil spills, runoff, greenhouse gases, ozone depletion, and surface and
groundwater pollution.

Florida Standards for Reading

ELA.9.R.2.2: Evaluate the support an author uses to develop the central idea(s) throughout a
text.

ELA.9.R.3.2: Paraphrase content from grade-level texts.

ELA.9.V.1.3: Apply knowledge of context clues, figurative language, word relationships,
reference materials, and/or background knowledge to determine the connotative and
denotative meaning of words and phrases, appropriate to grade level.

ELA.K12.EE.1.1: Cite evidence to explain and justify reasoning.

ELA.K12.EE.3.1: Make inferences to support comprehension.

ELA.K12.EE.4.1: Use appropriate collaborative techniques and active listening skills when
engaging in discussions in a variety of situations.

Learning Objective

| can use questioning strategies to learn, from a variety of sources, the impact that humans can
have on the land, and | can summarize what | have learned.

Summative

Students strategically place hexagons that they have created throughout the unit to show
relationships between key words that they deem to be important. They will then select five of

the most significant relationships and explain the relationships and why they are important.
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Teaching Tools

e Appointment Times (Appendix A)

Collaboration Stems: based on ideas from (Heick, 2022) (Appendix B)

e Cornell Notes (Appendix C)

e Discussion Stems: based on ideas from (Staake, 2022) (Appendix D)

e Four Types of Questions (Appendix E)

e Hexagon Thinking Directions: based on ideas from (Gosner, 2020) (Appendix F)
e Hexagon Thinking Summative: based on ideas from (Gosner, 2020) (Appendix G)
e Jigsaw Graphic Organizer (Appendix H)

e Mind Mapping Textbooks (Appendix I)

e Showing My Thinking: based on ideas from (Mulvahill, 2019) (Appendix J)

e Venn Diagram (Appendix K)

Word Sort (Appendix L)

Resources

Videos:

Cutts, S. (2012). YouTube. Retrieved March 26, 2023, from

https://www.youtube.com/watch?v=WfGMYdalClU&amp;t=50s.

Children’s Books:

Seuss. (1971). The lorax. Random House. (Appendix M)
Silverstein, S. (1964). The giving tree. Harper & Row. (Appendix N)

Textbook:
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Heithaus, M. R., & Arms, K. (2013). Chapter 14: Land. In Environmental science (pp. 354—377).
essay, Houghton Mifflin Harcourt. (Appendix O)

Heithaus, M. R., & Arms, K. (2013). Chapter 15: Food and agriculture. In Environmental science
(pp. 378-407). essay, Houghton Mifflin Harcourt. (Appendix P)

Fiction:

Steinbeck, J. (2014). Chapter One. In The grapes of wrath (pp. 3—7). essay, Viking. (Appendix Q)

Informational:

Carson, R. (2002). Chapter 2. In Silent spring (pp. 3—7). essay, A Mariner Books. (Appendix R)

Donley, N., & Gunstone, T. (2021, June 1). Pesticides are killing the organisms that keep our soils
healthy. Scientific American. Retrieved March 26, 2023, from
https://www.scientificamerican.com/article/pesticides-are-killing-the-worlds-soils/
(Appendix S)

Flesher, J. (2020, February 6). Factory farms provide abundant food, but environment suffers.
PBS. Retrieved March 26, 2023, from https://www.pbs.org/newshour/economy/factory-
farms-provide- abundant-food-but-environment-suffers (Appendix T)

How fertilizers harm earth more than help your lawn. (2009, July 20). Scientific American.
Retrieved March 26, 2023, from https://www.scientificamerican.com/article/how-
fertilizers-harm-earth/ (Appendix U)

Kennedy, M., & Cassetty, S. (2022, October 24). Pros and cons of gmos: An evidence-based
comparison of genetically modified foods. Insider. Retrieved March 26, 2023, from
https://www.insider.com/guides/health/diet-nutrition/gmo-pros-and-cons (Appendix V)

Activities
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Activity | Content Resource Teaching Tools Approx.
Time
1. Metacognition about Discussion Stems 20 Minutes
Questions
2. The Giving Tree by Shel Ways to Show Thinking 20 Minutes
Silverstein
3. See Activity #2 Four Types of Questions, Collaboration| 40 Minutes
Stems
4, See Activity #2 Hexagonal Thinking Directions 10 Minutes
5. “Man” Four Types of Questions, Collaboration| 20 Minutes
Stems, Hexagonal Thinking Directions
6. The Giving Tree by Shel Venn Diagram 20 Minutes
Silverstein and “Man”
7. See Activity #6 Whiteboards 20 Minutes
8. The Lorax by Dr. Seuss Four Types of Questions, Collaboration| 60 Minutes
Stems, Hexagonal Thinking Directions
9, Chapter 14 of Environmental | Cornell Notes 30 Minutes
Science
10. See Activity #9 Four Types of Questions, Collaboration| 20 Minutes
Stems
11. | See Activity #9 Hexagonal Thinking Directions 20 Minutes
12. | Chapter One from The Grapes | Word Sort 20 Minutes
of Wrath
13. | See Activity #12 Four Types of Questions, Collaboration| 30 Minutes
Stems
14. | See Activity #12 Hexagonal Thinking Directions 15 Minutes
15. | Chapter 15 of Environmental | Mind Mapping Textbooks, 50 Minutes
Science Collaboration Stems
16. | See Activity #15 Four Types of Questions, Collaboration| 15 Minutes
Stems
17. | See Activity #15 Hexagonal Thinking Directions 20 Minutes
18. | ¢ “How Fertilizers Harm Jigsaw Graphic Organizer Part1: 20
Earth More Than Help Minutes Part
Your Lawn” 2:30
e “Pesticides are Killing the Minutes
Organisms that Keep Our
Soils Healthy”
e “Genetically Modified
Foods”
e “Factory Farms Provide
Abundant Food, but
Environmental Suffers”
19. o See Activity #18 Hexagonal Thinking Directions 20 Minutes
20. | from Silent Spring Ways to Show Thinking, Four Types of | 90 Minutes
Questions, Hexagonal Thinking
Directions, Collaboration Stems, and
Venn Diagram, Cornell Notes, or Mind
Mapping
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Activity | Content Resource Teaching Tools Approx.
Time
21. All Unit Resources Hexagonal Thinking Project 90 Minutes
Materials

e Composition Notebook for collecting ideas, notes, and practice work.
e Post it notes for interacting with resources.

e Various colored pens and highlighters for interacting with resources.
e Teaching Tools (Appendices A-L)

e Content Materials (Appendices M-V)



Reading to Learn:
What Impact do

Humans Have on
the Environment?

Jennifer Druggan



Lesson
Overview

..

For the next few weeks, we will be learning
about the impact that humans have on the
environment.

We will use several different graphic organizers
to help us organize and comprehend the new
material.

Through this process, we will develop and
refine our self-questioning and summarizing
skills using different types of resources.

Our goal is to learn new ways to organize
information to help us learn and acquire new
knowledge.



SC.912.L.17.2

e Discuss the political, social, and
environmental consequences of

Flo ri d a sustainable use of land.
Standards for * Assess the need for adequate waste
Environmental

. e Discuss the large-scale environmental

S C I e n Ce impacts resulting from human activity
including waste spills, oil spills, runoff,
greenhouse gases, ozone depletion,
and surface and groundwater
pollution.




Florida B.E.S.T.
Standards for
Reading




Unit Overview

Essential Question: \What impact do humans have on the

environment?

Formatives: annotations of texts, graphic organizers that
students use to organize their understanding of the texts,

hexagons for individual texts.

Summative: Hexagonal Thinking Project



Activity #1: Overview

Tasks:

They will read two statements
about questions and reflect on
them in their composition
notebook.

They will discuss their ideas with
others to process through their
thoughts and to understand the
ideas of others.

Description:

Student begin with quiet, independent work in
which they are introduced to the concept of self-
questioning.

They will practice exploring challenging ideas.

They transition to collaborative conversations for
understanding using a pre-completed Appointment
Times document (see the Teaching Tools section).



Self-Questioning

In your composition notebook, explain why you agree or disagree with the
following statements:

1. Asking a question is a sign of understanding, not ignorance; it requires both

knowledge and then-critically-the ability to see what else you're missing.

. Questions are more important than answers because they reflect both
understanding and curiosity in equal portions.




Discussion

26 Sentence Stems For
Higher-Level Discussion In The Classroom

Clarifying
Could you give me your thesis?

Is it your position that...

To be clear. you're saying that...

I'm confused when you say Z,
Can you elaborate?

Disagreeing
| see it differently because...

The evidence I've seen suggests
something different.

Some of that is fact, but some of
it is opinion as well.

| agree that Y, but we also have
to consider that...

([ ] N OW t h at yO U h ave p re p a re d yo u r Paraphrasing We see I differently.
. . o Put another way, you're saying...
thoughts, you will discuss your ideas S suiding On
W it h a p a rt ner Is it fair to say that you believe... ¥ menfioned that...
. | hear you saying that... Yes—-and furthermore...
* You will use the sentence stems from Hemlogbecatine

your sheet to help make sure that your

Agreeing

| agree with Y because...

Adding to what X said,...

If we change Xs position just a little,

I's point about X was important because... we can see that...

discussion is productive.

The evidence for I is overwhelming

when you consider that...
Summarizing

¥ and | are coming from the same position.

« Please glue this into your composition
notebook as we will continue to use it
to guide our discussions.

Overall, what I'm trying to say is...
Despite disagreeing about Y,

| agree with Z that... My whole point in one senfence is...

More than anything else, | believe that...

@ TeachThought. Learn better
(Heick, 2022)



Discussion

L

Talk with your 9:00 partner about your
response to the first statement. Be
prepared to share with the class.

Talk with your 12:00 partner about your
response to the second statement. Be
prepared to share with the class.



Activity #2: Overview

Task: Description:

« Read and annotate The Giving Tree + This is a children’s book which is easily accessible to
with an emphasis on how the students in the remedial reading classroom. This
author portrays human impact the affords students the opportunity to practice the close
environment (see the Content reading skills.

Materials section). « Student can also begin to activate prior knowledge

« Begin to build their reading and build background knowledge
toolbox by gluing their annotated
work into their composition
notebook.

They will utilize the Showing My Thinking document
(see the Teaching Tools section).



Interacting with

Texts

Begin by interacting with the text, The
Giving Tree by Shel Silverstein, using the
Showing My Thinking symbols. Remember,
we will be gluing this into your notebook so
be neat.

When you are done, pull out your
independent reading book and begin
reading.

Showing by Thinking Chart

Eafore vou begin reading, mumber each paragraph (even if they are small}. As yvou read, place the
gymbols to show your thinking (Yoo shonld have approxiraately one symbol for every 4-5 zantences )
Far each symbaol, writs 3 brief nots in the margin so that vou rernember what you were thinking. (*Theze
ara crucizl because von will nze thaze notes latar )

1 2 5 | Number each paragraph (big and small)
Thiz 1z the main idea
-i:::} This word is new to me.

This 13 an important idea or example.
I don’t understand why. ..

v Thizs malkes zense to me because. ..

| This iz shocking becauze. ..

+ This iz true because. .
I dizagree because. ..

€S I can relate to this because. ..

cw This reminds me of

€T I've seen this before when. ..




Activity #3: Overview

Tasks: Description:
« Asawhole class, we will learn about the Four Types » These activities are designed to help
of Questions (see Teaching Tools section). student practice challenging skills

 Individually or collaboratively depending upon the with an accessible text.

situation presented, they will work to generate their * They are also designed to give
own questions. students the opportunity to learn how
to work cooperatively in a respectful

« They will practice answering other’s questions. .
and productive way.

« They will give each other feedback on the questions
that they created using the Collaboration Stems (see
Teaching Tools Section).

« They are facilitated as a whole group
to build classroom expectations.



Types of Questions: Team Learning

My Right There Questions:

1. Who are the two main characters in the story?

Right There

2. Why does the boy come to see the tree
initially?

. . Your Task:
These are literal questions whose

answers can be found in the text. 1. Individually, create a Right There question and

Often the words used in the question write it on your copy of the text.
are the same words found in the text.

2. Trade questions with your shoulder partner
and answer each other’s questions.



Use your
Collaboration
Stems to

take a
Reflection
Break

Here is a copy of the
Collaboration Stems.

Please glue them in your
composition notebook.

Focus on giving warm

feedback.

Collaboration Stems

because...

I thought...was well done
because...

was...

The most outstanding aspect of

your work was...
You make a good point
about...

e Your work shows...
¢ Your observation/work made

me think about. ..

Could you have...?

I wonder...?

Can you explain...in a different
way?

What else can you do to...?
What did you mean by...?
What is another...?

What would happen if...?
How would...change...?

If you used...how would
that...?

Warm Feedback Questions Cool Feedback
e [ like how/the way you... One question I still have is...? e Another way to ...is...
o [ like the part when/where... Did you consider...? e [ was thinking...
o [ was impressed with... What do you think about...? e Maybe you could try...
L ]

One idea that you could
develop more is...

¢ Remember to...
¢ You might want to

consider/think about/try...
I was confused by...

¢ More information here might. ..

Your thinking isn’t clear
when...

Adding more evidence would
help to...




Types of Questions: Team Learning

Think and Search

These ask readers to collect
information from more than one
part of the text and put it together
to answer the question.

My Think and Search Questions:

1. What is similar about the way the boy reacts
each time he comes to see the tree?

2. What are the things that the boy needs
throughout the story?

Your Task:

1. Individually, create a Think and Search
question.

2. Trade questions with your across partner and
answer each other's questions.



Use your
Collaboration
Stems to

take a
Reflection
Break

Now, ask a question.

Collaboration Stems

Your observation/work made
me think about. ..

that...?

Warm Feedback Questions Cool Feedback
e [ like how/the way you... ¢ One question I still have is...? ¢ Another way to ...is...
I like the part when/where. .. ¢ Did you consider...? e [ was thinking...
e [ was impressed with. .. e What do you think about...? e Maybe you could try...
because... e Could you have...? ¢ One idea that you could
I thought...was well done e [ wonder...? develop more is...
because... e Can you explain...in a different | ® Remember to...
One thing you did really well way? ¢ You might want to
was. .. ¢ What else can you do to...? consider/think about/try...
The most outstanding aspect of | ¢ What did you mean by...? ¢ [ was confused by...
your work was. .. e What is another...? ¢ More information here might. ..
You make a good point e What would happen if...? ¢ Your thinking isn’t clear
about... e How would...change...? when...
¢ Your work shows... e If you used...how would e Adding more evidence would

help to...




Types of Questions: Team Learning

My Author and You Questions:

1. Tell about a time when you felt like the
tree.

Author and You 2. Do you think that the boy changed?

Explain your answer.

Your Task:
These questions are based on information found o
in the text but ask the reader to relate the 1. Individually, create an Author and You
question to their own experience. You must read question.

the text in order to answer the question. _ , ,
2. Trade questions with your diagonal

partner and answer each other’s
questions.



Use your
Collaboration
Stems to

take a
Reflection
Break

Give cool feedback
to help make
individual time more
effective.

Collaboration Stems

because...

I thought...was well done
because...

was...

The most outstanding aspect of
your work was...

You make a good point
about...

e Your work shows...
¢ Your observation/work made

me think about. ..

Could you have...?

I wonder...?

Can you explain...in a different
way?

What else can you do to...?
What did you mean by...?
What is another...?

What would happen if...?
How would...change...?

If you used...how would
that...?

Warm Feedback Questions Cool Feedback
e [ like how/the way you... One question I still have is...? e Another way to ...is...
o [ like the part when/where... Did you consider...? e [ was thinking...
o [ was impressed with... What do you think about...? e Maybe you could try...
L ]

One idea that you could
develop more is...

¢ Remember to...
¢ You might want to

consider/think about/try...
I was confused by...

¢ More information here might. ..

Your thinking isn’t clear
when...

Adding more evidence would
help to...




Types of Questions: Team Learning

My On My Own Questions:

1. What do you think causes people to be
On My Own selfish? Explain your answer.

2. lIsit okay to give someone everything
that you have? Explain your answer.

These questions do not require Your Task:
the students to have read the 1

passage. Readers rely on their '
background or prior knowledge

to answer the question. 2

Individually, create an On My Own
question.

Trade questions with your diagonal
partner and answer each other’s
questions.



Use your
Collaboration
Stems to

take a
Reflection
Break

Choose the type of
feedback that you
think is most
appropriate.

Collaboration Stems

Your observation/work made
me think about. ..

that...?

Warm Feedback Questions Cool Feedback
e [ like how/the way you... ¢ One question I still have is...? ¢ Another way to ...is...
I like the part when/where. .. ¢ Did you consider...? e [ was thinking...
e [ was impressed with. .. e What do you think about...? e Maybe you could try...
because... e Could you have...? ¢ One idea that you could
I thought...was well done e [ wonder...? develop more is...
because... e Can you explain...in a different | ® Remember to...
One thing you did really well way? ¢ You might want to
was. .. ¢ What else can you do to...? consider/think about/try...
The most outstanding aspect of | ¢ What did you mean by...? ¢ [ was confused by...
your work was. .. e What is another...? ¢ More information here might. ..
You make a good point e What would happen if...? ¢ Your thinking isn’t clear
about... e How would...change...? when...
¢ Your work shows... e If you used...how would e Adding more evidence would

help to...




Activity #4: Overview

Tasks: Description:

* On the front side of a 5x5 hexagon, students will ¢ The hexagons are at the heart of this unit.

generate a scientific key word(s) for the
resource that they explored.

On the back side of the hexagon, they will write
a quote with an in-text citation from a text or a
summary from a video as well as an explanation
of how the key word(s) relate to the essential
qguestion: What impact do human have on the
Environment?

Students will create one or more hexagons for
each content resource that we read. At the end
of the unit, students will strategically organize
their hexagons based upon their relationships
to each other. For the summative, they will
identify six significant connections and explain
how they relate to the essential question: What
impact do human have on the Environment?



Connecting
ldeas

For each source we use, we will create
one or more hexagons to summarize
what we have learned that helps us
answer our essential question: What
impact do humans have on the
environment? When we finish exploring
the topic, we will work to determine how
all of these ideas work together.

Make one hexagon for The Giving
Tree.

Hexagonal Thinking Directions

For each text vou will create one or more (five inch) hexagons that contain
information about human impact on the environment.

Side 1

On side 1, write a kev word or phrase
that describes what vou learned from

1’% w@}]_d/ the text.

On side 2, explain vour kev word and
how the word relates to human impact
on land. If you are using a written
text, vou also need to write a quote
with the in-text citation in APA
format.

*NOTE: It is important that these are
done well and neatly as we will be
using them in the summative project.
More details will follow about this.




Explaining and Connecting

* All of the components of the hexagon are important because they all
need to work together to tell what you just learned that answers the
question: What impact do humans have on the environment?

« The only way to make sure that all three parts are connected is if your
explanation sentence tells your key word(s), tells how it was
explained in your text, and tells how it all relates to the essential.

« Give me your best critiques for the sample on the next slide.



Sample Hexagon for 7he Giving Tree

"l wish | could give you
something...but | have

nothing left” (Silverstein,
1964, p. 55).

At this point in the story, the

. boy has grown into an old

Pa raSltlsm man. He returns to see the
tree, but the tree has nothing
to offer because the boy has

taken all his fruit, branches,

and even the trunk. This is

representative of the
parasitic relationship humans
have with the land.




Tasks:

Activity #5: Overview

Students will watch a short video .
depicting the impact man has on the
environment.

After watching the video, they will
generate one of each type of question
for the video that they watched.

We will share out questions as a class
to generate discussion.

They will then create a hexagon for
this source.

Description:

At the high school level, teachers often use videos to
present content. The material comes quickly and
students benefit from the practice of watching videos
and extracting important information.

They will continue to practice learning collaboratively.

Finally, they will continue to build knowledge to help
them answer the essential question.



What questions can we ask about
this video?

In your composition
notebook, write at least one

of each type of question.

We will share out as a class
to see what we know.




Hexagonal Thinking Directions

For each text vou will create one or more (five inch) hexagons that contain
information about human impact on the environment.

Side 1

Connecting e

that describes what vou learned from

w U}@JU.’L the text.

ldeas

On side 2, explain yvour key word and
how the word relates to human impact
on land. If vou are using a written
text, you also need to write a quote
with the in-text citation in APA
format.

For each source we use, we will create one
or more hexagons to summarize what we
have learned. When we finish exploring the
topic, we will work to determine how all of

these ideas work together.

*WOTE: It is important that these are

Make one hexagon for Man. done well and neatly as we will be

vsing them in the summative project.
More details will follow about this.




Sample Hexagon for “Man”

The video shows a man
encountering various forms
of nature and using it but
killing it in the process.

It is showing all the ways in
which humans selfishly take
what they want from the

environment and destroy it in
the process. Specifically, man
joyously turns trees into
paper and builds cities and
factories where forests once
were.




Activity #6: Overview

Tasks:

Students will create a Venn
Diagram identifying three
similarities and three differences
between two resources.

They will then share their
thoughts.

Description:

They will be comparing the similarities and differences
between the content presented in The Giving Tree and
IIManII.

In addition, they will also look at the presentation of
the material. This way they can begin to distinguish the
formal presentation versus informal presentation of
content.



Making Connections

Mame:

Venn Diagram

Differences Resource #1

Similarities

Differences Resource #2




Activity #7: Overview

Tasks: Description:
« Students will read one of their « This allows students to take ownership of their
questions to the class. learning and build a collaborative classroom culture.

* The rest of the class will answerthe ¢ It also gives me the time to gauge each student's
question using their whiteboards. level of understanding as well as any

« 1 will observe answers to check for misconceptions that they may have so that | can

understanding and identify address them right away.

misconceptions for clarifying and

reteaching.



Check for

Understanding

« Today, you get to be the teacher!

* One at a time, you will ask the class one of your questions of your
choosing. (Try to vary the types of questions that you are asking.

* Your classmates will individually answer the question on their
whiteboard.

| will be taking notes to see what we understand and what we
need to cover again.



Activity #8: Overview

Tasks:

Students will read and annotate
Dr. Suess’s The Lorax using the
Ways to Show my Thinking chart.

They will continue to practice
generating questions.

They will also create two new
hexagons for their final project.

Description:

Although students are doing the same activities that
they performed with The Giving Tree, this task is
more complex due to the more complex text. The
nonsense words in The Lorax help students to
practice persisting when challenged.

They are also continuing to gain knowledge that
helps them answer the essential question.



Interacting with
Texts

Begin by interacting with the text, The
Lorax by Dr. Seuss, using the Showing My
Thinking symbols. Remember, we will be
gluing this into your notebook so be neat.

This is a longer text, and it is also more
challenging because of the nonsense
words. It is written is a sort of code, so work
to crack it.

Let's read the first page together to help
each other make sense of the text and
strategize how to show our thinking.

Write a one sentence summary explaining
what we learned on the first page.

Ways to Show My Thinking

Before you begin reading, mumber each paragraph (even if they are small). As you read, place the
symbols to show vour thinking. (You should have approximately one symbol for every 4-5 sentences.)
Eaor each symboel, witte 2 brief note n the margin so that you remember what vou were thinkang. (®Theze
are crucial because you will use thess notes later )

1 2 3 | Number each paragraph (big and small)
Underline or highlight the main 1dea
e -
(_ ) | Circle new words

Star important and interesting details

Confusing parts
v Parts you understand
| Surprising parts
+ Parts you agree with
Parts vou disagree with
TS Connect text to self
™ Connect text to world
™ Connect text to text




_ . 1. You have developed some
Intera Ctlng Wlth strategies for cracking the
code, so now you can work
with your 6:00 partner to read
the rest of the text.

Ways to Show My Thinking

Before you begin reading, number each paragraph (even if they are small). As vou read, place the
symbols to show your thinking. (You should have approximately one symbel for every 4-3 sentences.)

. .
Eoir each symbol, write 2 brief note in the margin so that you remember what you were thinking. (*These
are crucial because you will use these notes later *) ° W y u I I y u °

Number each paragraph (big and small)

Underline or highlight the main idea 3

When you are done, pull out

Circle new words

* Star important and interesting details your independent reading

Confusing parts

R — book and begin reading.

] Surprising parts

P PO, 4. We will have a discussion

Parts you disagree with

o TR when everyone is finished.

Connect text to world

™ Connect text to text




Types of Questions: Partner Learning

Task:
Right There >

1. With your 12:00 partner, generate four
Right There questions for The Lorax.

These are literal questions whose 2. Now, trade questions with another group

answers can be found in the text. and see if you can answer each other's
Often the words used in the question questions correctly.
are the same words found in the text.



Types of Questions: Partner Learning

Task:
Think and Search

1. With your 3:00 partner, generate three
Think and Search questions for The Lorax.

These ask readers to collect 2. Now, trade questions with another group

information from more than one and see if you can answer each other’s
part of the text and put it together

uestions correctly.
to answer the question. 9 y



Use your
Collaboration
Stems to

take a
Reflection
Break

Choose the type of
feedback that you
think is most
appropriate.

Collaboration Stems

because...

I thought...was well done
because...

was. ..

The most outstanding aspect of
your work was...

You make a good point
about...

e Your work shows...
¢ Your observation/work made

me think about...

Could you have...?

I wonder...?

Can you explain...in a different
way?

What else can you do to...?
What did you mean by...?
What is another...?

What would happen if...?
How would...change...?

If you used...how would
that...?

Warm Feedback Questions Cool Feedback
¢ [ like how/the way vyou... One question I still have is...? e Another way to ...is...
o [ like the part when/where. .. Did you consider...? e [ was thinking...
¢ [ was impressed with... What do you think about...? ¢ Maybe you could try...

[ ]

One idea that you could
develop more is...

e Remember to...
¢ You might want to

consider/think about/try...
I was confused by...

e More information here might...
e Your thinking isn’t clear

when. ..
Adding more evidence would
help to...




Types of Questions: Partner Learning

Task:
Author and You

1. With your 6:00 partner, generate two
Author and You questions for The Lorax.

N r ions with another gr
These questions are based on information found ow, trade questions with another group

in the text but ask the reader to relate the and see if you can answer each other’s
question to their own experience. You must read

: _ questions correctly.
the text in order to answer the question.



Types of Questions: Partner Learning

On My Own Task:

1. With your 9:00 partner, generate one On
My Own questions for The Lorax.

These questions do not require 2. Now, trade questions with another group

the students to have read the and see if you can answer each other’s
passage. Readers rely on their .
background or prior knowledge questions correctly.

to answer the question.



Use your
Collaboration
Stems to

take a
Reflection
Break

Choose the type of
feedback that you
think is most
appropriate.

Collaboration Stems

because...

I thought...was well done
because...

was. ..

The most outstanding aspect of
your work was...

You make a good point
about...

e Your work shows...
¢ Your observation/work made

me think about...

Could you have...?

I wonder...?

Can you explain...in a different
way?

What else can you do to...?
What did you mean by...?
What is another...?

What would happen if...?
How would...change...?

If you used...how would
that...?

Warm Feedback Questions Cool Feedback
¢ [ like how/the way vyou... One question I still have is...? e Another way to ...is...
o [ like the part when/where. .. Did you consider...? e [ was thinking...
¢ [ was impressed with... What do you think about...? ¢ Maybe you could try...

[ ]

One idea that you could
develop more is...

e Remember to...
¢ You might want to

consider/think about/try...
I was confused by...

e More information here might...
e Your thinking isn’t clear

when. ..
Adding more evidence would
help to...




Connecting
ldeas

Look back at the hexagon that you
already made.

Make two hexagons for The Lorax

summarizing the new information
that you have learned that help us
answer our essential question:
What impact do human have on
the environment? Be sure to use
new key words too as we are
building our vocabulary!

Hexagonal Thinking Directions

For each text vou will create one or more (five inch) hexagons that contain
information about human impact on the environment.

Side 1

On side 1, write a kev word or phrase
that describes what vou learned from
the text.

On side 2, explain your key word and
how the word relates to human impact
on land. If vou are using a written
text, you also need to write a quote
with the in-text citation in APA
format.

*NOTE: It is important that these are
done well and neatly as we will be
using them in the summative project.
More details will follow about this.




Sample Hexagon for 7he Lorax




Activity #9: Overview

Tasks:

Students will preview and chunk a
chapter out of the Environmental
Science textbook.

We will create Cornell Notes for
the chapter using the gradual
release model.

Description:

Most high school textbooks are written at or above
grade level and the chapters are lengthy, so
students need practice learning how to access the
text.

As Cornell Notes are a new skill for most struggling
students, we will begin creating them as a whole
class. They will practice in pairs, and finally, they will
complete them independently.



Cornell Notes

A tool for isolating the MOST important information.

* You need much of the information presented in chapter 14 of
Environmental Science, but we need to determine what is most
important because we cannot remember everything.

* To help us, we will be taking notes using a strategy called Cornell
Notes.

«  With your shoulder partner read the first section “How We Use Land”
on pages 355-357.



Cornell Notes

A tool for isolating the MOST important
information.

Now, in the left-hand column labeled Key Ideas,
write the first sub-heading Land Use and Land
Cover. What color are the words?

Then, read that section and write down three or

four of the most important details that you read.

Both you and your shoulder partner can write
down the same information for this section.

Let's share out as a class what we decided were
the most important details. Please add any

details that you missed.

Name:

Cornell Mote:
Chaprtar:

Eey Ideaz

Details




Cornell
Notes

A tool for isolating
the MOST important
iInformation.

What should we write down for
our next key idea?

Given the length of the section,

how many details should we
have?

Please read the next two sections
with your shoulder partner and
write down your detail(s).




Cornell Notes

A tool for isolating the MOST important
information.

Let's preview the next
section.

1. How many key ideas will you have?

2. What can you do with the words
that are in orange?

3. Do we want to make all of the
words in orange key ideas as well?

With your 12:00 partner,
read section two and fill out
the Cornell Notes sheet.



Cornell Notes

A tool for isolating the MOST important information.

* Now that you have some practice, read section three and
complete the Cornell Notes independently.

* Don't worry. You will have a chance to review your key ideas

with someone when everyone has finished.



Activity #10: Overview

Tasks:

With their shoulder partner, students will create
an Author and You question for the entire
chapter. They need to come up with four points

that they would like to see in the correct answer.

They will join another partnership and answer
each others question.

Back with just their shoulder partner, they will
have a reflection break using the Collaboration
Stems about how they can make their question
more effective or what made it effective.

Description:

As students get better with generating their
own questions, they will focus on the most
challenging type of question: Author and
You.

They will work with classmates to test the
efficacy of their question based upon the
answers that they receive.

They will then strategize how they could have
written a more effective question or what
made it effective.



Refining Your Questions

« Since you are beginning to master the art of question writing, create an Author and You
question for all of Chapter 14 with your shoulder partner.

« Create a bulleted list of the information that you think should be included in a complete
answer.

« Join another partnership, trade questions, and answer the new one on their paper.

* Look over the other partnerships answer and give them collaborative feedback about their
answers.

« Finally, get with your shoulder partner to evaluate the effectiveness of your question. Use the
Collaboration Stems to guide you. Write what you did well and what you would change on
the paper and turn itin.



Use your
Collaboration
Stems to

take a
Reflection
Break

Choose the type of
feedback that you
think is most
appropriate.

Collaboration Stems

because...

I thought...was well done
because...

was. ..

The most outstanding aspect of
your work was...

You make a good point
about...

e Your work shows...
¢ Your observation/work made

me think about...

Could you have...?

I wonder...?

Can you explain...in a different
way?

What else can you do to...?
What did you mean by...?
What is another...?

What would happen if...?
How would...change...?

If you used...how would
that...?

Warm Feedback Questions Cool Feedback
¢ [ like how/the way vyou... One question I still have is...? e Another way to ...is...
o [ like the part when/where. .. Did you consider...? e [ was thinking...
¢ [ was impressed with... What do you think about...? ¢ Maybe you could try...

[ ]

One idea that you could
develop more is...

e Remember to...
¢ You might want to

consider/think about/try...
I was confused by...

e More information here might...
e Your thinking isn’t clear

when. ..
Adding more evidence would
help to...




Activity #11: Overview

Tasks:

Look at the hexagons that you have created
so far.

Create one hexagon for each of the four
sections of the chapter. As we get more
detailed information, create new key words
that help us to further answer the question:
What impact do humans have on the
environment?

Description:

Students are beginning to acquire a good
deal of information. They must now get
creative as to what they put on their
hexagons to ensure that they get a full
picture of human impact on the
environment.

| will frame it by saying, pretend that you
need to teach a friend about this topic.
Make sure that you include everything that
they need to know.



Hexagonal Thinking Directions

For each text vou will create one or more (five inch) hexagons that contain
information about human impact on the environment.

Side 1

the text.

]
On side 1, write a kev word or phrase
w : j [ that describes what vou learned from

ldeas

On side 2, explain yvour key word and
how the word relates to human impact
on land. If vou are using a written
text, you also need to write a quote
with the in-text citation in APA

Make a new hexagon for each foriat

section of Chapter 14 for a total

Of four. *WOTE: It is important that these are
done well and neatly as we will be

vsing them in the summative project.
More details will follow about this.

Keep those new ideas coming!



Activity #12: Overview

Tasks:

* Intheir composition notebooks, students
will write/draw what they think land looks
like when humans negatively impact it.

Description:

* The task of accessing the content will be
gradually released to students. The text is at a
lower reading level as it is a different type of text,

* Then, | will then read aloud the first two but it is rich with information about the impact of
paragraphs from chapter one of The human impact on the environment.

Grapes of Wrath looking specifically for
words that describe what it looked like
during the dustbowl. They will annotate.

* The word sort will help student visualize what the
land really looks like. This is important because
their summarizing activity is to draw in as much

* Asa class, we will sort the key words into detail as possible what was described in the
three categories: verbs, colors, and other chapter.
adjectives.



from 7he Grapes
of Wrath by John

Steinbeck

Review: Take a look at the hexagons that
you have created so far. What key words
have you identified?

In your composition notebook, write down
what you think land looks like when it has
been negatively impacted by humans.

Let's explore one author's description.

* You should have a copy of chapter one of

The Grapes of Wrath as well as a pen and a
highlighter.



Reading with Purpose: Team Learning

| am going to read the first two paragraphs of the chapter aloud. While you are listening,

please highlight or underline words that the author uses to paint a picture of the land.

Let's sort the words that you underlined. Here are the categories:

Colors Other Adjectives




Activity #13: Overview

Tasks:

Description:

With their 9:00 partner, they will read and
annotate the next six paragraphs
annotating for powerful verbs, colors, and
descriptive adjectives that paint a picture of
the scene.

When completed, they will generate a On
My Own Question with their partner.

They will join another partnership and
trade and answer questions as before.

Finally, they will reflect on the efficacy of
their question.

They are continuing to practice the strategies
that have been previously introduced in hopes
that they will find some that become natural to
them.

The collaborative component is important
because it further supports comprehension and
engagement.



Reading with Purpose: Partner Learning

« With your shoulder partner, read and annotate the next six paragraphs by
identifying words that create a picture of the land and create one of each

type of question. Reference your notes in your composition notebook if
you need a refresher.

« Join another partnership and discuss your questions and possible
answers.

« | want to discuss the most challenging questions that are presented, so
work to challenge us.



Tasks:

Activity #14: Overview

Independently, students will finish reading .
and annotating chapter one of The Grapes of
Wrath annotating for verbs, colors, and other

adjectives that describe the setting.

On a plain, white piece of paper, they will
then draw a detailed, color image of what
was described in the chapter.

Finally, they will create two new hexagons
using the excerpt from the novel.

Description:

| will circulate while students read
independently to check for
comprehension and to look at the work
they have done so far.

| will also emphasize that they use
descriptive words for their hexagon key
words as that is what Steinbeck does
really well in this text.



Reading with Purpose: Individual Learning

* Finish reading and annotating the chapter on your own. Focus on the way
the author describes how the environment impacts the people who live

there.

* When you finish reading, use the colored pencils to draw a picture of what
the author describes. Be sure to include people and animals in your
landscape. You are creating a visual summary, so include lots of good

details.



For each text vou will create one or more (five inch) hexagons that contain
information about human impact on the environment.

Side 1

On side 1, write a kev word or phrase
that describes what vou learned from

1{2}4’ w@}]_d/ the text.

Connecting

ldeas

Cn side 2, explain vour key word and
how the word relates to human impact
on1 land. If vou are using a written
text, vou also need to write a quote
with the in-text citation in APA
format.

Make up to 2 new hexagons for
chapter one. Remember to be creative
with your key word choice. We are
building our vocabulary.

*NOTE: It is important that these are
done well and neatly as we will be
using them in the summative project.
More details will follow about this.




Activity #15: Overview

Tasks: Description:
« Students will read and annotate chapter  In addition to this chapter being written
15 of Environmental Science. above grade level, it is long and full of non-

* They will use a new strategy, mind essential information.

mapping, so we will do that using the
gradual release model.

 Initially, we will focus on chunking the text
and identifying key information.



Sub-zection 2

Mind Mapping - Team
Another tool for isolating the MOST important
information.
Section 1
Chapter 15 is not well organized, so we need to take control
of how we read it. Begin with a large piece of plain white
paper and draw the bubble you see here in the middle of the i s
page.
1. What should we place in the In the circle titled Chapter
Number and Title?

2. What is section 1 called? Place that in bubble titled
Section 1. You can add a few words to explain the section,

but the goals is to summarize and only include the most *Note: This tool may be tricky for you because not all brains work in
the same way. It's okay because we try hard things. You may not
want to use it again, but you may like it.*

Chapter Number and Title

important information.



Mind Mapping - Team

Learning

Another tool for isolating the MOST important
information.

Chapter Number and Title

1. What should go in the oval labeled Sub-
section 17

2. Where do we put the details from the
chapter so that we can study all of the
most important information?



Mind Mapping -
Partner Learning

Another tool for isolating the MOST important
information.

Sub-zection 1

. Because all four paragraphs in the section
have important information, we will add four
bubbles off of Sub-section 1.

Sub-zection 2

Chapter Number and Title

. With your shoulder partner, read the four
paragraphs and write a sentence
summarizing each paragraph.

. Be prepared to share out with the class.



Mind Mapping -

Partner Learning

Another tool for isolating the MOST important
information.

1. What should we label Sub-section 27

2. Preview the section. How many
bubbles do we want off of Sub-
section 27

3. With your shoulder partner, read this
sub-section and add two details.



Another tool for isolating the MOST
Important information.

. Now, complete sub-sections 3 and 4.
. You did it! Your persisted through.

. Join a partnership and examine both of your mind
maps and see where you agree and where you
disagree.

. Let’'s work together as a class to see what
information we definitely want on our mind maps.

Sub-zection 2

Chapter Number and Title




Mind Mapping - Partner Learning

* Now the fun really starts!

* The second section is challenging because there are 13 sub-sections. |
told you that this was going to be fun!

* Work with your 9:00 partner to divide and conquer. Decide who will
read which section and how many details you want to include for each
sub-section. Preview the material and sketch out a plan in your

composition notebook before you begin so that you are working
smarter not harder.



Mind Mapping - Independent Learning

« Now that you are getting good at this, you will work on your own.

* Preview the third section. How many sub-headings do you want to draw?

* Read the third section and complete the mind map with the most essential
information.

* You will have an opportunity to briefly share out with your shoulder partner,
but this is the version that | will grade, so be sure to ask me questions if you
have them. Otherwise, you are working silently.



Use your
Collaboration
Stems to

take a
Reflection
Break

Choose the type of
feedback that you
think is most
appropriate.

Collaboration Stems

because...

I thought...was well done
because...

was. ..

The most outstanding aspect of
your work was...

You make a good point
about...

e Your work shows...
¢ Your observation/work made

me think about...

Could you have...?

I wonder...?

Can you explain...in a different
way?

What else can you do to...?
What did you mean by...?
What is another...?

What would happen if...?
How would...change...?

If you used...how would
that...?

Warm Feedback Questions Cool Feedback
¢ [ like how/the way vyou... One question I still have is...? e Another way to ...is...
o [ like the part when/where. .. Did you consider...? e [ was thinking...
¢ [ was impressed with... What do you think about...? ¢ Maybe you could try...

[ ]

One idea that you could
develop more is...

e Remember to...
¢ You might want to

consider/think about/try...
I was confused by...

e More information here might...
e Your thinking isn’t clear

when. ..
Adding more evidence would
help to...




Tasks:

With their 12:00 partner, students will create an
Author and You or an On My Own question for
the entire chapter. They need to come up with
four points that they would like to see in the
correct answer.

They will join another partnership and answer
each others question.

Back with just their shoulder partner, they will
have a reflection break using the Collaboration
Stems about how they can make their question
more effective or what made it effective.

Activity #16: Overview

Description:

Now that students have mastered the types of
questions, they can choose what works for
them.

They will work with classmates to test the
efficacy of their question based upon the
answers that they receive.

They will then strategize how they could have
written a more effective question or what
made it effective.



Questioning

*  With your 12:00 partner, create an Author and You or an On My Own question that you
believes help capture all of the key information from the chapter. Remember to have four
points they need to include in their answer.

* Now, join another partnership to answer each other’s questions. Share you answers and
discuss them.

« Come back and have a quick collaborative conversation with your partner.



Use your
Collaboration

Collaboration Stems

Warm Feedback Questions Cool Feedback
St e m S t 0 o [ like how/the way you... ¢ One question I still have 1s...? e Another way to ...is...
o [ like the part when/where. .. ¢ Did you consider...? e [ was thinking...
¢ [ was impressed with... ¢ What do you think about...? ¢ Maybe you could try...
because. .. ¢ Could you have...? e One idea that you could
¢ I thought...was well done ¢ Iwonder...? develop more is...
because. .. ¢ Can you explain...in a different | ¢ Remember to...
¢ One thing you did really well way? ¢ You might want to
was. .. ¢ What else can you do to...? consider/think about/try...
¢ The most outstanding aspect of | « What did you mean by...? e [ was confused by...
your work was... e What is another...? e More information here might...
¢ You make a good point ¢ What would happen if...? ¢ Your thinking isn’t clear
about... ¢ How would...change...? when. ..
e Your work shows... ¢ If you used...how would e Adding more evidence would
¢ Your observation/work made that. . .? help to...
me think about. .. . .
[ ]
Choose the type of

feedback that you
think is most
appropriate.



Activity #17: Overview

Tasks:

Look at the hexagons that you have created
so far.

Create one hexagon for each section of the
chapter. As we get more detailed information,
create new key words that help us to further
answer the question: What impact do humans
have on the environment?

Description:

Students are beginning to acquire a good
deal of information. They must now get
creative as to what they put on their
hexagons to ensure that they get a full
picture of human impact on the
environment.

| will frame it by saying, pretend that you
need to teach a friend about this topic.
Make sure that you include everything that
they need to know.



Connecting

ldeas

Make a new hexagon for each
section of Chapter 15. You are
pushing through. We are almost

there!

Hexagonal Thinking Directions

For each text vou will create one or more (five inch) hexagons that contain
information about human impact on the environment.

Side 1

Cm side 1, write a key word or phrase
that describes what vou learned from

'K@'é/ U)GJ]_{L the text.

On side 2, explain vour key word and
how the word relates to human impact
on land. If vou are using a written
text, you also need to write a quote
with the in-text citation in APA
format.

*NOTE: It is important that these are
done well and neatly as we will be
using them in the summative project.
More details will follow about this.




Activity #18: Overview

Tasks:

Students will begin in homogeneous
groups to read and annotate a text which
is at their reading level. The topics are
fertilizers, pesticides, genetically
modified foods, and factory farms.

They will then go to heterogeneous
groups of 4 in which they learn about a
new topic.

(Teacher Directions follow)

Description:

This jigsaw activity is designed to create
collaborative learning while allowing
every member of the class to be an
expert at something.

They will also learn fairly quickly about
four important environmental impacts.



Jigsaw Activity - Teacher Directions

1. Divide students into 4 homogenous groups using reading data. This is their

Learning Group.

2. Assign each group a text.
A. Level 1 -"How Fertilizers Harm Earth More Than Help Your Lawn”

1

B. Level 2 - "Pesticides are Killing the Organisms that Keep Our Soils Healthy
C. Level 3 - "Genetically Modified Foods”
D.

Level 4 - "Factory Farms Provide Abundant Food, but Environmental
Suffers”




Jigsaw Activity - Learning Groups

Overview: Today, you will be learning about one of four topics. Once you have fully prepared, you will go
to a different group and teach them what you have learned. Then, they will teach you what they learned.

1. Inyour small group, read the article and annotate it using the Showing My Thinking Chart. You can do
this individually or as a group, but everyone needs a fully annotated article.

2. Complete the Learning Group Side of the Graphic Organizer. (Appendix I)

A. Section 1: Write the title of the Article. Then, Chunk the article into 4 parts and write down at least
5 key ideas for each part. You can divide up the work and each of you can summarize a different
section, but you need to be prepared enough to be able to teach it.

B. Section 2: As a group, generate one of each type of question for the article.
C. Section 3: As a group, answer each of your questions.

3. Have students take a moment to highlight the most important information that they want to share with
their teaching group member.



Jigsaw Activity - Teacher Directions

1. Now, divide students into 4 heterogenous groups.

2. You should have one at least one representative from each of the learning
groups so that all of your topics are covered.

3. When they begin presenting, the group members who are listening need to
take notes in the table on the back of the paper.

4. Letthem know that they will complete a formative “quiz” using Plickers, so they
need to make sure that they do a thorough job teaching their topic and taking
notes when they are the student.



Jigsaw Activity - Teaching Groups

Overview: Now, you will teach your topic and learn about the other three topics.

1. Listen carefully to the presenter and take notes in the table on the back of
the paper.

2. You will be able to use these notes at the end of the period when we do a
check for understanding quiz so ask clarifying questions if you have them.



Activity #19: Overview

Tasks:

Look at the hexagons that you have created
so far.

Create one hexagon for each article. As we
get more detailed information, create new key
words that help us to further answer the
question: What impact do humans have on
the environment?

Description:

Students are beginning to acquire a good
deal of information. They must now get
creative as to what they put on their
hexagons to ensure that they get a full
picture of human impact on the
environment.

| will frame it by saying, pretend that you
need to teach a friend about this topic.
Make sure that you include everything that
they need to know.



Side 1

Connecting s ond

Make a new hexagon for each

Hexagonal Thinking Directions

For each text vou will create one or more (five inch) hexagons that contain
information about human impact on the environment.

Cm side 1, write a key word or phrase
that describes what vou learned from
the text.

On side 2, explain vour key word and
how the word relates to human impact
on land. If vou are using a written
text, you also need to write a quote
with the in-text citation in APA
format.

section of Chapter 15. You are
pUShing througho We are a’mOSt done well and neatly as we will be
using them in the summative project.

*NOTE: It is important that these are

More details will follow about this.

there!




Activity #20: Overview

Tasks:

Students will begin by reading and annotating the
text using the Ways to Show Thinking chart.

They will choose one of the tools that we have
used so far: Venn Diagram, Mind Map, or Cornell
Notes to organize the information that they think is
most important.

Then, they will generate one of each type of
question.

Finally, they will create one hexagon for the text.

Description:

This culminating activity is highly rigorous
and challenging.

The purpose is to help students understand
that, while they may not understand
everything, they will understand some
things. They have the skills to access even
sophisticated texts.

Once everyone has completed the task, | will
give students feedback, and we will review
their work and understanding.



Silent Spring

* You should feel very proud as you have worked really hard, and you have come to our last
text for the unit. Today, you are going to read an excerpt from Rachel Carson'’s, Silent
Spring. Carson was a Marine Biologist and conservationist who work is considered
important to the conservation movement.

» Thisis a challenging text, but you are ready. We are not reading to understand every
word; we are reading to lift out important information that helps us answer our essential
question: What impact do humans have on the environment?

* You will do the following tasks independently.



Comprehending

« Begin by reading and annotating the text using your Ways to Show Thinking chart.

» Choose one of the tools that we have used so far: Venn Diagram, Mind Map, or Cornell
Notes to organize the information that you think is most important.

« Generate one of each type of question.

« Create one hexagon for the text.



Activity Overview

Tasks:

Students will take their 19 hexagons
from the unit and strategically place
them based upon relationships
between the terms.

Label 6 places where important
connections occur and explain their
relationship with respect to the
essential question: What impact do
human have on the environment?

Description:

The goal is for students to show how their thinking has
expanded and evolved regarding human impact on the
environment.

This process helps students to reflect on how much they
learned by actively reading and interacting with the
resources.

This helps students add to their toolbox as well as to their
self-efficacy.



Hexagonal Thinking Summative Project




Hexagonal Thinking Summative Project

1. Strategically place your hexagons based upon how your key words relate to each other
and tape them down on the poster board. Make sure that they are positioned so that
they can be read easily. *There is no wrong answer unless you cannot explain the
relationship between the key words.*

2. Pick six connections that are most significant to understanding human impact on land
and mark them using an arrow. Write one complete paragraph explaining each of the
connections. You should have a total of six paragraphs. Glue the paragraphs to the back
of the poster board.

3. Use the rubric to revise your work to ensure that it completely reflects your learning.



Hexagon Thinking Summative Project




Hexagon Thinking Summative Project

Over-

Drought harvesting

Habitat
Loss

Biomagnification Stell Eutrophication
Erosion

Food
Efficiency

Pollutants Short-
a Sighted

el -
Pest Contamination

-~ conservation Control

Food
Insecurity



Hexagon Thinking

Summative Project

Side 2 Sample

The video shows a man
encountering various forms

of nature and using it but
killing it in the process. (1)

It is showing all the ways in
which humans selfishly take /
what they want from the
environment and destroy it in Side 2 Parasitism
the process. Specifically, man
joyously turns trees into
paper and builds cities and
factories where forests once
were.

Side 2 Destruction



Explain Your Connections

Example

1.

Parasitism and Destruction: Parasitism is when
one organism lives off another which dies as a
result. It is the ultimate form of destruction.
This is what humans are doing when they take
advantage of natural resources like the boy
did in The Giving Tree and Once-ler in The

Lorax.



Criteria

20

16

14

12

10

Quotes with in-text
citation

Meaningful quotes or
facts are chosen to

Appropriate quotes or
facts are presentad to

Adequate quotes or
facts are presented to

An attempted 1s made
to provided quotes or

Rework 1z neaded.

support the key terms, | support the key terms, | support the key terms, | facts that support the
and the in-text and the in-text and the in-text key terms with in-text
citations are error free. citations have few citations have multiple citations.
errors. errors.
Explanation Insightful explanations Appropriate Limited explanations | An attempt 1s made to Rework 1s needed.
are provided to explain explanations are are provided to explain explain the
the significance of the | provided to explain the | the significance of the significance of the
quotes or information significance of the quotes or information | quotes or information
and how they relate to | quotes or information | and how they relate to | and how they relate to
the topic. and how they relate to the topic. the topic.
the topic.
Connection Insightful connections Appropriate Limited connections | An attempt 1s made to Rework 15 needed.
are made between the | connections are made | are made between the | connect the key terms
key terms with a between the key terms key terms with and an attempt 1s made
elaborate explanations | with clear explanations | minimal explanations to explain how they
of how they relate to of how they relate to of how they relate to relate to the topic.
the topic. the topic. the topic.
Presentation The hexagons are The hexagons lack Rework 1s needed.
legible and neat, and legibility and neatness,
they are assembled and/or an attempt 15
artfully with six made to identify six
clearly identified connections between
connections between key terms.

key terms.




Teaching Tools

* Appointment Times (Appendix A)

» Collaboration Stems (Appendix B)

« Cornell Notes (Appendix C)

« Discussion Stems (Appendix D)

* Four Types of Questions (Appendix E)

* Hexagon Thinking Directions (Appendix
F)

Hexagon Thinking Summative Project Rubric
(Appendix G)

Jigsaw Graphic Organizer (Appendix H)
Mind Mapping Textbooks (Appendix I)
Ways to Show My Thinking (Appendix J)

Venn Diagram (Appendix K)
Word Sort (Appendix L)



Sentence Stems to Foster a Growth

Mindset

0.

| noticed how hard you worked on that.

Let's solve that problem together.
You can do hard things.

What did you learn?

Thanks for your effort on that task.
You're on the right track.

What went well?

| believe in you.

..yet

It's okay to make mistakes.

RN

~ o

9.

Great use of resources.

| admire your patience.

How dies it feel to be so close to reaching your goal?
| like your determination.

Think about where youwere __ ago and look at you
now.

Let's reflect on what you did.

What could you improve?

| noticed ... Can you help me understand what is
happening?

Interesting...l wonder if.../have you considered..

10.1 hadnt thought of that. Can you explain more?



Content Materials

Videos:
Cutts, S. (2012). YouTube. Retrieved March 26, 2023, from

https://www.youtube.com/watch?v=W{GMYdalClU&amp;t=50s.
Children’s Books:

Seuss. (1971). The lorax. Random House. (Appendix M)

Silverstein, S. (1964). The giving tree. Harper & Row. (Appendix N)

Textbook:

Heithaus, M. R., & Arms, K. (2013). Chapter 14: Land. In Environmental science (pp. 354-377). essay,
Houghton Mifflin Harcourt. (Appendix O)

Heithaus, M. R., & Arms, K. (2013). Chapter 15: Food and Agriculture. In Environmental science (pp.
378-407). essay, Houghton Mifflin Harcourt. (Appendix P)
Fiction:

Steinbeck, J. (2014). Chapter One. In The grapes of wrath (pp. 3-7). essay, Viking. (Appendix Q)




Content Materials

Informational:

Carson, R.(2002). Chapter 2. In Silent spring (pp. 3-7). essay, A Mariner Books. (Appendix R)

Donley, N., & Gunstone, T. (2021, June 1). Pesticides are killing the organisms that keep our soils healthy.
Scientific American. Retrieved March 26, 2023, from
https://www.scientificamerican.com/article/pesticides-are-killing-the-worlds-soils/ (Appendix S)

Flesher, J. (2020, February 6). Factory farms provide abundant food, but environment suffers. PBS.
Retrieved March 26, 2023, from https://www.pbs.org/newshour/economy/factory-farms-provide-
abundant-food-but-environment-suffers (Appendix T)

How fertilizers harm earth more than help your lawn. (2009, July 20). Scientific American. Retrieved
March 26, 2023, from https://www.scientificamerican.com/article/how-fertilizers-harm-earth/
(Appendix U)

Kennedy, M., & Cassetty, S. (2022, October 24). Pros and cons of gmos: An evidence-based comparison
of genetically modified foods. Insider. Retrieved March 26, 2023, from
https://www.insider.com/guides/health/diet-nutrition/gmo-pros-and-cons (Appendix V)
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Chapter 5: Conclusion

High school students who struggle with reading often present themselves as being lazy,
disrespectful, angry, and disruptive. However, these behaviors may be a defense resulting from
being worn down by years of failed efforts. They are the students who need the most patience,
attention, and practice, but they are the most challenging to engage and instruct. Thus,
teachers need a solid curriculum based on empirical research and a large toolbox of strategies
that will help them to reach these students. The success or failure of these students sets the
course for their futures. On one side, their success allows them to start their life as an adult
with some necessary reading skills and the belief that they can learn which is proven by
receiving their coveted high school diploma. On the other side, failure means that their adult
life begins feeling as though they are unable to read and learn. Students lack confidence after
struggling with reading for 12 years can transfer out into their experiences out in the world
following graduation. Ultimately, this curriculum is designed to ignite the creativity in teachers
who are faced with the overwhelming yet deeply rewarding challenge of changing the course of
the lives of struggling high school readers.

Foundationally, this curriculum is built on the active self-regulation component of Duke
and Cartwright’s Active View of Reading Model. First, the activities were created to increase
motivation and engagement. They also provide students will regular opportunities to learn and
practice a variety of comprehension and content organization strategies. Included in the
curriculum are a variety of materials that are content based, specifically Environmental Science
and include fiction and non-fiction texts as well as an informational video. They were carefully

chosen and organized to be scaffolded to help increase students’ opportunities of mini-mastery
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experiences. The activities presented utilize Fisher and Frey’s Gradual Release of Responsibility
model so that students are clear about the tasks so that they can focus on the learning. This
also allows teachers to focus their attention and feedback on students’ progress with reading
comprehension. It also offers collaborative and independent learning activities that help
students to practice and have mini-mastery experiences that will help them build reading
comprehension and self-efficacy with goal of developing a growth mindset. A variety of graphic
organizers are also included to help students organize and make sense of texts. Based upon the
research by Fisher & Frey (2014), learning self-questioning and summarizing strategies have a
profound effect on students’ ability to comprehend texts and build self-efficacy. While the
lessons can be used in part or as a while, they are really designed to spark creativity and
conversation about what struggling high school readers need and how we can best support
them on their learning journey.

The challenge in creating a meaningful curriculum is making it accessible to both reading
and content area teachers. If these skills are only practiced in the remedial reading classroom,
students miss seeing how the skills that they are learning are not easily transferable but also
incredibly useful in all areas of their lives. Additionally, content area teachers sometimes lack
the confidence to embark on this reading journey. So, the curriculum is presented for a
remedial reading teacher to use in a remedial reading classroom, but the skills and tools could
be taught and practiced in any classroom in which content is presented in a written form.

There are several steps that need to be accomplished next. First, careful attention needs
to be given to ensuring that the texts and resources are reflective of the content being taught.

Once resources with the appropriate content are chosen, careful attention needs to be paid to
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the reading levels of the materials. They should be carefully scaffolded so that students can
build mastery experiences. They should begin at the student’s reading level, then into the
student’s zone of proximal development, and finally, at grade level or above. Once these steps
are in place, the curriculum needs to be tested to determine whether focusing instruction and
intentional practice on self-questioning and summarizing to tackle grade level, content area
texts create mastery experiences and help increase comprehension and self-efficacy which will

boost a growth mindset so that students feel empowered to learn.
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Appointment Times
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Collaboration Stems

Warm Feedback

Questions

Cool Feedback

I like how/the way you...

I like the part when/where...
I was impressed with...
because...

I thought...was well done
because...

One thing you did really well
was. ..

The most outstanding aspect of
your work was...

You make a good point
about...

Your work shows...

Y our observation/work made
me think about...

One question I still have is...?
Did you consider...?

What do you think about...?
Could you have...?

I wonder...?

Can you explain...in a different
way?

What else can you do to...?
What did you mean by...?
What is another...?

What would happen if...?
How would...change...?

If you used...how would
that...?

Another way to ...is...

I was thinking...

Maybe you could try...
One idea that you could
develop more is...
Remember to...

You might want to
consider/think about/try...
I was confused by...
More information here might...
Your thinking isn’t clear
when...

Adding more evidence would
help to...
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Name:

Cornell Notes

Chapter:

Key Ideas

Details




Key Ideas

Details
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Discussion Stems
Clarifying
Could you give me your thesis in one sentence?
Is it your position that...
To be clear, you’re saying that...
I’m confused when you say Z, Can you elaborate?

Paraphrasing

Put another way, you’re saying...
So you’re saying that...

Is it fair to say that you believe...
I hear you saying that...

Agreeing

I agree with Y because...

Z’s point about X was important because...

The evidence for Z is overwhelming when you consider that...
X and I are coming from the same position.

Despite disagreeing about Y, I agree with Z that...

Disagreeing

I see it differently because...

The evidence I’ve seen suggests something different.
Some of that is fact, but some of it is opinion as well.
I agree that Y, but we also have to consider that...
We see Z differently because...

Building On

Y mentioned that...

Yes—and furthermore...

The author’s claim that Z is interesting because...
Adding to what X said,...

If we change Xs position just a little, we can see that...

Summarizing

Overall, what I'm trying to say is...

My whole point in one sentence is...
More than anything else, I believe that...

https://www.teachthought.com/critical-thinking/sentence-stems/

(Heick, 2022)
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Right There

¥

Definition:

These are literal questions whose answers can be found in the text. Often the
words used in the question are the same words found in the text.

Examples:
Who are the two main characters in the story?

Why did the frogs go extinct?
Where did the idea come from?

THINK AND SEARCH
Se=rch
o

Definition:

These ask readers to collect information from more than one part of the text and
put it together to answer the question.

Examples:
What are the major causes of malnutrition?

How does the setting change throughout the story?
What is different about the weather in the two different areas?

Author and You

These questions are based on information found in the text but ask the reader
to relate the question to their own experience. You must read the text in
order to answer the question.

Definition:

Examples:

Tell about a time you felt like the main character?
How would you solve the issue presented in the chapter?
What do you think is the most significant challenge?

On My Own
Oy

Definition:

These questions do not require the students to have read the passage. Readers
rely on their background or prior knowledge to answer the question.

Examples:
Can teenagers change the world?

What is the most important natural resource?
Which non-renewable resource could humans do without?




Appendix F
Hexagonal Thinking Directions

For each text you will create one or more (five inch) hexagons that contain
information about human impact on the environment.

Side 1

On side 1, write a key word or phrase
that describes what you learned from

W wMA/ the resource.

On side 2, explain your key word and
how the word relates to human impact
on land. If you are using a written
text, you also need to write a quote
with the in-text citation in APA
format.

*NOTE: It is important that these are
done well and neatly as we will be
using them in the summative project.
More details will follow about this.
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Rubric

Criteria

20

16

14

12

10

Quotes with in-text
citation

Meaningful quotes or
facts are chosen to
support the key terms,
and the in-text
citations are error free.

Appropriate quotes or
facts are presented to
support the key terms,
and the in-text
citations have few

Adequate quotes or
facts are presented to
support the key terms,

and the in-text
citations have multiple

An attempted is made
to provided quotes or
facts that support the
key terms with in-text
citations.

Rework is needed.

eITors. eITors.
Explanation Insightful explanations Appropriate Limited explanations | An attempt is made to Rework is needed.
are provided to explain explanations are are provided to explain explain the
the significance of the | provided to explain the | the significance of the significance of the
quotes or information significance of the quotes or information | quotes or information
and how they relate to | quotes or information | and how they relate to | and how they relate to
the topic. and how they relate to the topic. the topic.
the topic.
Connection Insightful connections Appropriate Limited connections | An attempt is made to Rework is needed.
are made between the | connections are made | are made between the | connect the key terms
key terms with a between the key terms key terms with and an attempt is made
elaborate explanations | with clear explanations | minimal explanations to explain how they
of how they relate to of how they relate to of how they relate to relate to the topic.
the topic. the topic. the topic.
Presentation The hexagons are The hexagons lack Rework is needed.

legible and neat, and
they are assembled

legibility and neatness,
and/or an attempt is

artfully with six made to identify six
clearly identified connections between
connections between key terms.
key terms.

Total Points Earned:




Appendix H Jigsaw Graphic Organizer
Learning Group Members:
Article Title & Key Ideas Key Ideas Questions — Create One of Each Answers
Section 1: Section 3: Right There: Right There:
Think and Search: Think and Search:
Section 2: Section 4: Author and You: Author and You:
On My Own: On My Own:




Appendix H Teaching Group Members:

Fertilizers GMOs

Factory Farms Pesticides
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Appendix J

Ways to Show My Thinking Chart

Before you begin reading, number each paragraph (even if they are small). As you read, place the
symbols to show your thinking. (You should have approximately one symbol for every 4-5 sentences.)
For each symbol, write a brief note in the margin so that you remember what you were thinking. (*These
are crucial because you will use these notes later.*)

1 2 3 | Number each paragraph (big and small)

This 1s the main 1dea.

This word is new to me.

* This is an important idea or example.

I don’t understand why...
v This makes sense to me because. ..
| This is shocking because. ..
+ This is true because...

I disagree because...

€S I can relate to this because...

cwW This reminds me of...

€eT I’ve see this before when...




Name:

Venn Diagram

Appendix K

Differences Resource #1

Similarities

Differences Resource #2
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Appendix L

Word Sort

Verbs

Colors

Other Adjectives
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Seuss Page 10f 2
The Lorax

By Dr. Seuss

UNLESS someone like yvou cares a whole awful lot,
nothing is going to get better.

It's not.

At the far end of town where the Grickle-grass grows and the wind smells slow-and-sour when it blows and no
birds ever sing excepting old crows... is the Street of the Lifted Lorax.

And deep in the Grickle-grass, some people say, if you look deep enough vou can still see, today, wheres the
Lorax once stood just as long as it could before somebody lifted the Lorax away.

What was the Lorax? And why was it there? And why was it lifted and taken somewhere from the far end of
town where the Grickle-grass grows? The old Once-ler still lives here,

Ask him, he knows.

You won't see the Once-ler, Don't knock at his door. He stays in his Lerkim on top of his store. He lurks in his
Lerkim, cold under the roof, where he makes his own clothes out of miff-muffered moof. And on special dank
midnighis in Angust, he peeks out of the shufiers and sometimes he speaks and tells how the Lorax was lifted
away. He'll tell you, perhaps... if you're willing to pay.

On the end of a rope he lets down a tin pail and you have to toss in fifieen cents and a nail and the shell of a
oreat-great-great- grandfather snail.

Then he pulls up the pail, makes a most careful count to see if you've paid him the proper amount. Then he
hides what vou paid him away in his Snuvv, his secret sirange hole in his gruvvulous glove, Then he grunts, I
will call vou by Whisper-ma-Fhone, for the secrets I tell you are for your ears alone.

SLUPP! Down slupps the Whisper-ma-Phone to your ear and the old Once-ler's whispers are not very clear,
since they have to come down 1 gh a snergelly hose, and he sounds as if he had smallish bees up his nose.
Now I'll tell you, he says, with his teeth sounding gray, how the Lorax got lifted and taken away... It all started
way back... such a long, long time back...

Way back in the days when the grass was still green and the pond was still wet and the clouds were still clean,
and the song of the Swomee-Swans rang outf in space... one morning, I came to this glorions place. And I first
saw the trees! The Truffula Trees! The bright-colored tufts of the Truffula Trees! Mile after mile in the fresh
mormning breeze,

And under the trees, I saw Brown Bar-ba-loots frisking about in their Bar-ba-loot suits as the played in the
shade and ate Truffula Fruits. From the rippulous pond came the comfortable sound of the Humming-Fish
humming while splashing around.

But those trees! Those trees! Those Truffula Trees! All my life I'd been searching for trees such as these. The
touch of their tufts was much softer than silk. And they had the sweet smell of fresh butterfly milk.
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I felt a great leaping of joy in my heart. I knew just what I'd do! I unloaded my cart. In no time at all, I had built
a small shop. Then I chopped down a Truffula Tree with one chop. And with great skillful skill and with great
speedy speed, I took the soft tuft. And I knitted a Thneed!

The instant I'd finished I heard a ga-Zump! I looked. I saw something pop out of the stump of the tree I'd
chopped down. It was sort of a man. Describe him...That's hard. I don't know if I can. He was shortish, and
oldish, and brownish and mossv. And he spoke with a voice that was sharpish and bossy.

Mister! He said with a sawdusty sneeze, I am the Lorax. I speak for the trees. I speak for the trees, for the trees
have no tongues. And I'm asking you, sir, at the top of my lungs-- he was very upset as he shouted and puffed--
What's that THING you've made out of my Truffula tuft?

Look, Lorax, I said. There's no cause for alarm. I chopped just one tree. I am doing no harm. I'm being quite
useful. This thing is a Thneed. A Thneed's a Fine-Something-That-All-People-Need! It's a shirt. It's asock. It's a
glove, It's a hat. But it has other uses. Yes, far beyond that. You can use it for carpets. For pillows! For sheets!
Or curtains! Or covers for bicycle seats! The Lorax said, 5ir! You are crazy with greed. There is no one on earth
who would buy that fool Thneed!

But the very next minute I proved he was wrong. For, just at that minute, a chap came along, and he thought
that the Thneed I had knitted was §reat. He happily bought it for three ninety-eight. I langhed at the Lorax, You
poor stupid guy! You never can tell what some people will buy.

I repeat, cried the Lorax, I speak for the trees!

I'm busy, I told him. Shut up, if you please. I rushed ‘cross the room, and in no time at all, built a radiophone. I
put in a quick call. I called all my brothers and uncles and aunts and I said, listen here! Here's a wonderful
chance for the whole Once-ler Family to get mighty rich! Get over here fast! Take the road to North Nitch. Turn
left at Weehawken. Sharp right at South Stitch.

And, in no time at all, in the factory I built, the whole Once-ler Family was working full tilt. We were all knitting
Thneed’s just as busy as bees, to the sound of the chopping of Truffula Trees.

Then... Oh! Baby! Oh! How my business did grow! Now, chopping one tree at a time was too slow. So I quickly
invented my Super-Axe-Hacker, which whacked off four Trees at one smacker. We were making
Thneed’s four times as fast as before! And that Lorax?... He didn't show up any more.

But the next week he knocked on my new office door. He snapped! I'm the Lorax who speaks for the tress,
which vou seem to be chopping as fast as you please. But I'm also in charge of the Brown Bar-ba-loots, who
layed in the shade in their Bar-ba-loot suits and happily lived, eating Truffula Fruits. NOW...thanks to your

acking my trees to the ground, there's not enough Truffula Fruit to go 'round.

And my poor Bar-ba-loots are all getting the crummies because they have gas, and no food, in their tummies!
They loved living here. But I can't let them stay. They'll have to find food. And I hope that they may. Good luck,
boys, he cried. And he sent them away.

I, the Once-ler, felt sad as I watched them all go, BUT... business is business! And business must grow
regardless of crummies in fummies, you kmow.

I meant no harm. I most truly did not. But I had to grow bigger. So bigger I got. I biggered my factory. I
biggered my roads. I biggered my wagons. I biggered the loads of the 'l%.nee 's I shipped out. I was ;iu'prping
them forth to the South! To the East! To the West! To the North! I went right on biggering...selling more
Thneed’s. And I biggered my money, which everyone needs,
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Then again he came back! I was fixing some pipes when that old nuisance Lorax came back with more gripes. I
am the Loraz, he coughed and he whiffed. He sneezed and he snuffled. He snarggled. He sniffed. Once-ler! He
cried with a cruffulous croak. Once-ler! You're making such smogulous smoke!

My poor Swomee-Swans...why, they can't sing a note! No one can sing who has smog in his throat. And so, said
the Lorax, --please pardon my cough— they cannot live here. So I'm sending them off. Where will they go? I
don't hopefully know. Thev may have to fly for a month...or a year... To escape from the smog you've smogged-
up around here.

What's more, snapped the Lorax. (His dander was up.) Let me say a few words about Gluppity-Glupp.
Your machinery chugs on, day and night without stop making Gluppity-Glupp. Also Schloppity-Schlopp. And
what do you do with this leftover goo? I'll show vou. You dirty old Once-ler man, you!

You're glumping the pond where the Humming-Fish hummed! No more can they hum, for their gills are all
ed. So I'm sending them off. Oh, their future is dreary. They'll walk on their fins and get woefully weary
in search of some water that isn't so smeary,

And then I got mad. I got terribly mad. I yelled at the Lorax, Now listen here, Dad! All vou do is yap-vap and
say, Bad! Bad! Bad! Bad! Well, I have my rights, sir, and I'm telling you I intend to go on doing just what I do!
: ﬁ, for your information, you Lorax, I'm figgering on biggering and Biggering and BIGGERING and
BI%ERHG: ! Turning MORE Truffula Trees into Thneed’s which evervone, EVERYONE, EVERYONE
needs!

Angd at that very moment, we heard a loud whack! From outside in the fields came a sickening smack of an axe
on a iree, Then we heard the tree fall, The very last Truffula Tree of them all! No more trees, No more Thneed's,
Mo more work to be done. So, in no time, my uncles and aunts, every one, all waved my good-bye. They jumped
into my cars and drove away under the smoke-smuggered stars,

MNow all that was left beneath the bad-smelling sky was my big empty factory... the Lorax... and L.

The Lorax said nothing, Just gave me a glance... just gave me a very sad, sad backward glance... as he lifted
himself by the seat of his pants. And I'll never forget the arim look on his face when he hoisted himself and took
leave of this place, through a hole in the smog, without leaving a trace. And all that the Lorax left here in this
mess was a small pile of rocks, with one word... UNLESS,

Whatever that meant, well, T just couldn't guess.

That was long, long ago. But each day since that day I've sat here and worried and worried away. Through the
vears, while my buildings have fallen apart, I've worried about it with all of my heart,

But now, says the Once-ler, Now that vou're here, the word of the Lorax seems
perfectly clear. UNLESS someone like vou cares a whole awful lot, nothing is
going to get better. It's not.

S0... Catch! Calls the Once-ler, He lets something fall. It's a Truffula Seed. It's the last one of all! You're in
charge of the last of the Truffula Seeds. And Trees are what evervone needs. Plant a new Truffula.
Treat it with care. Give it clean water, And feed it fresh air. Grow a forest. Protect it from axes that hack. Then
the Lorax and all of his friends may come back.
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The Giving Tree By Shel Silverstein

Onee there was a tree....
and she loved a little boy.
And everyday the boy would come
and he would gather her leaves
and make them into crowns
and play king of the forest.

He would climb up her trunk
and swing from her branches
and eat apples.

And they would play hide-and-go-seek.
And when he was tired,
he would sleep in her shade.
And the boy loved the tree....
very much.
And the tree was happy.
But time went by,

And the boy grew older.
And the tree was often alone.

Then one day the boy came to the tree
and the tree said, "Come, Boy, come and
climb up my trunk and swing from my
branches and eat apples and play in my
shade and be happy."
"T am too big to climb and play” said
the bov.
"Twant to buy things and have fun.
I'want some money?"
"I'm sorry,” said the tree, "but [
have no money.
I have only leaves and apples.
Take my apples, Boy, and sell them in
the city. Then you will have money and
you will be happy.”

And so the bov elimbed up the
tree and gathered her apples
and carried them away.
And the tree was happy.
But the boy stayed away for a long time....
and the tree was sad.
And then one day the boy came back
and the tree shook with joy
and she said, "Come, Boy, climb up my trunk
and swing from my branches and be happy.”
"T am too busy to climb trees,” said the boy.
"I want a house to keep me warm,” he said.
"I want a wife and [ want children,
and so I need a house.
Can you give me a house ?"
" I have no house,” said the tree.
“The forest is my house,
but you may cut off
my branches and build a
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Page 2 of 2 And so the boy cut off her branches
and carried them away
to build his house.
And the tree was happy.
But the boy stayed away for a long time.
And when he came back,
the tree was so happy
she could hardly speak.
"Come, Boy,” she whispered,
“eome and play.”
"I am too old and sad to play,”
said the bay.
"I want a boat that will
take me far away from here.
Can you give me a boat?"
“Cut down my trunk
and make a boat,” said the tree.
"Then you can sail away...
and be happy."
And 5o the boy cut down her trunk
and made a boat and sailed away.
And the tree was happy
oo but not really.

And after a long time
the boy came back again.
"I am sorry, Boy,”
said the tree,” but T have nothing
left to give you -
My apples are gone."
"My tecth are too weak
for apples,” said the boy.
"My branches are gone,”
said the tree. ™ You
cannot swing on them - "
"I am too old to swing
on branches," said the boy.
"My trunk is gone, ” said the tree.
"You cannot climb - "
"Tam too tired to climb® said the boy.
"I am sorry,” sighed the tree.
"I wish that I could give vou something,....
but I have nothing left.
I am just an old stump.
I am sorry...."
"T don't need very much now,” said the boy.
"just a guiet place to sit and rest.
[ am very tired.”

"Well," said the tree, straightening
hersell up as much as she could,
"well, an old stump is good for sitting and resting
Come, Boy, sit down. Sit down and rest.”
And the boy did.

And the tree was happy.
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latsd imemapermer pracoces.

) tekrw Shiwes [redc e

Suszamng : i
erally et Emiting bevds to sires that do not
degrade the bnd. Rangeiand may abio be left un
e for periods of dee 5o that the wigetstion cn
A Lpeerving rangeland thas has been de-
aded by ofien i hades methods ueh
5 Ml v phants, phanting mive vegerasion,
aned femcinng ameas 1o bt trem recover o the staty
they were in befione they were overgried. Ranchars
help conmol grazieg by providing several small
water sourves 3o that Ivestock B0 not avergraes e
vegetasion around a single water soure.
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HarVBElng Trés Wehods for nanesting ires:
fulting g

ude Clasr-cuting fefh ed ssective

Forest Lands

Tiers are harvesied to provade producs we ese everyday, such a1 papes. ‘Measuring Soil Degitn and
tarniture, and hamber and plywood for bome I addition 5 wood asd Compaction

e, we perodusts sach

|hnr;vmmmmmdhmhmaema 1 Fing & plot of nchstued sod in

MO, T, B, o7

USIETLAO A WA U SC00E
Press a | m wondes dowed down
e e uncishred ol 4 (6 By
el o MEASUCE | Conliminae)
o deegp the sirwel were iren e
el fiscord the measy e,

e et impertan ks thee removal of X0, from the aie. This B Known &
e s

Ha

ting Tree

Prople use enormous amounts of wood. The worldwide average & 1,300

" of wood wied par perion such day. Fowsver. on average, euch person

e Eindted States wses about 3.5 times this amount. This is the equi

lent of wach person in the United Ssates cuiting down a tree that 15 30 m

¢ malll every yeae Ab hoes peaple in develoging countries depend
e firewnod o thetr matn source of foel.

! The fimibiet ifies (!

| vinghe forest, which bs fonest that s never been eul: ||.|I.|\! mrm which
I fneest that i planted and managed; and tree farms, which are areas

| whare troes are pldnlvlllﬂ rows andd harvested like other crops The

+ ey most widely sl sethods of liarvesting tnees are clear-cutting ancl
sebecsive cutting. These methads are showns in Figes 3. Clear-curting s
thee prascess oF removing all or most of the trees trom an ares of Band. I

g v o
e sat the sl was ml haw nasy
it wats 1 pevss e st i
the zail. Repal this five tmes in
the m!pl‘lldlﬂdﬂ‘mbeﬂml.
Pour 1 L of wates enfo the
undisurbied soll. Lise & sopwaich
1o riie how lonig it takes for e
£l fully 3 it Bt watler,
Repeal this procsdurs al & pot of
tisturbed 5ol in 8 path, din road,
o oty e whens the sail is tere

A " b

snime fnminnced, & few “eeed trees” or snags are left behind (o help regrow N vapaLENEN s been Ceams o
the ren ar peovde sdldiile habitat, Standard chear-cutting can drsmatl- - el
dhustray estibllsdod wikdlifi Dttt and in some cases, |

Wil that s nie commencially iable may be cut, but
ay. Tl main altermative s selective custing, which i

can smadlier areas enwned by indviduabs, Selortie cur-
g I thee proscess of ewtting mse emiving ondy certain trees, beaving the
fese. Sebeceive cutting b mare expensive than dear-cutting, but selective
g |5 usslly bess destruiciive i cai limpiose the bealth of the forest

o did e okl degrth vt
Meartieres in e i of undishores
5061 difler from thl in the piot of




[ eco R

Burning Trees and CO, i Tha clearing of rees froen an area without r!!i:\'l:!!.lhl:n: :n:lrdl
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Reforestatior ;
o Cloar-cut frest can bse replansted or sllowed 10 regrow nanrally. Refores- Petorestation e ssschngs

d Ao Rt

y
reirne rion dEeee e 1L

e it farmbsnd, or o make space for mads, homes,

by witleh troes are phanted w0 re-establish trees that
e boen cut down in a lfarest land, In some places in Ih:'l.l 8 1Iﬂ-p

frouns 3 4

e b planeed 13 sefonad this
hiks0g 33 pen of A raloerEion

Conservation Plann

Uniswsioped iand i Cfen 50k 10 0Buskiodrs oo e
i 20 D Fmese, o Commercal propertes. in St
space. A5 Mo i B GE-oDed. RGN SRS CHN
RSO - L1l N 50T LA DEENS 578 ey
i . Wy 1 s porc, iovets, 2 gramsiancs
5 T s posmioe. Thess fanrers hops n2t only 1
Conan anima hatinas 87 nahe plats, Bt o 1o
Impries e sty of s for poople who oo not wan 10 e
7wk in 2 tosally manmacs Brosceps.

Tradionaly BUBOMBON Dlnnees lay st s fora
evpioprent s, dmas the rmaning kend o houss o5

chons, i wees ape oo replarsted, natural resoarces ae -mnv'ks-lmd

.
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Y0 1900, celsrestaton miemand o comvurt the | hillsicles A far farming oF woictintha Ff .
mone EW HI0 bilkan met: hors of lactaries, and afice buildings. L dvmod whon farming become luss econamieal. The cost Mderomsrulan.
et el ! il i e s o | whlch enmed woil easbors, bandsbides, and looding, was wo high, So for-
Wirkiwie Sam e B xample, withoai iree oot ummnwwwu-..ﬂlnptm. il et e et e flvwed (o regzRerate or has been replanted.
" e * il In New Y Tl wren oF st Toxins krown 4 the Bag Thicket was beavily logged in
o i plowed ﬁ:rfunmlnml daring the 19¢h century, und o the earky 1900w, During the nepmmum the kd:ml gm:nnnem bouml
tmpeniret. & musch 2 90 pescent of the sail eraded, During the Great Depression, of 1 tho land frum
the 193, Farmers The s | Afverward the government pr!lhn!-ll\d ll\d A 1574, mada it inta the
may o the- ms and let the i - Tiliny, may flewst Nathoral Prossseve [ the natlonal park sysiem.
clihie hillsices e ‘WW" “‘i’h state fureat. which i used for recreation. | Globally, mare than 90 pescent of timber cames from farests thaz are:
The rave Tnrents, Lo y il v, some ity
where the sail thin. Undess farming is . cheas tioes afber rmber b ¥
ing oaby small .-mumrullp e, lear | ane currently working 1 improve effa d less
[R— I nutrsenes. ane wsed Lp. Wheahee £ hwwaructive bogging methads. as seen o Figune 24, & oumber of private
forests are cleared for farming ar wood, or ¢ slanits k s i
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planner

calls Anendl's ipgrroach wiulwn mased with
conservacion.” Explaim why you think she would
uase this perm,

Forres an mpartan habita tor natwe plantis el ankmals

apprmach 10 planning. At frst goes cul and physicaky
waks around the space, fnding cut evening nat he
o ibout it M you don't e ficks o chipgers ard am
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Safen e Soroairatag e st

Ahor sattiny b protctect Amndt o ooms
locakons for houses. Then he “connacts the dots” W

stroets ol walbkdeg Irai, making e i cuve aound
tha riahural sy it the land

S potsks, mnlmm orachsly icke St ino
ek than wetiands. and then un off mo iers, ponds and

¢ Banefits of Protectsd Areas

{ Without prosected areas and preserves around
e warld, many e species wisild be ex-

unnmd L In

are enacting lavws that reguine o certain

perventage of land in new develapmsents o by
conwerved, Do yau think this is a good idea?

Wy ar wity not?

-
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| Protucted Wildermass 1 oa Lk Suies, widamess assis,
i 1 g LT YAOCTHESS ara shown hese, i supecen 1o
N

pmvidr the only place l‘her?-mvlﬁd Fiwstn,
| deserms, of prairies remain, Without these ans,
i the plangs and animals that can survive oaly in
| these ecosysierns woubd disappear These pro-
foxtedt 2nae aleo provade recreation fie prrple
anwd v s outdond Chissroome and research
lnboratories where peophe can bearm maee about

ehe nansral workd.

Threats to Protected Areas

Around the world, mom people vid nasionsl
parks and wil derness atess each year and leave
wheir mark on the land. The same lioer sid walfic
jams thiat heve plagguwd our cities now plague
mamy of pur natiel stk angedids. mining
s Jogging slues, all and gas deilling apevations,
Factwries, power plants, and wrhan aseas are ofien.

i Parks and Preserves

! @ check ron I the 1870, & graug )

i Geserie. Winal are oo uses of pubke panse of land in Wyoning and Moatan, 13 heir
[ e 1 P L Sies? 1 b lurmaged by the d ihat bad

| changed menmhn-m |In|m|\|anur.nmm agreed o pratect the

| m land, and the
Biosphere: Reserves Sospes |

i Unnited Stases has aboist !nunnuhll parks, 25 shown in Figure 15.
Public Lanels Ir thee United Scates have many purposes. Most public

1. Today, the

1 interrstional oflorts schade the Lnied Namons e and ter
Beewipbeor Pungrarm Thin has set ap several
1975 Th
rererves and | that thery e

Wildernvess

pilirs o ther pracrves, as shyown i Figure 38

The LS. Wilderness Acz, which kni]'md In 1964, dedignated cenain

the

res, areain
d fram all . %o far, 474

Tl covri
esignaed a5
{ o s

< Tourom v ek i

| rrive | nmpleofa wilderness area. Wilderness areas are open ta hiking, fishing,
| ot - boting {wihout motors), and camping Building roads or structures and

g almost 13 mallion heceanes (32 million scres) heve been
wil derness in the Unibed Stases. Pigure 37 shows an ex
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im these areas.

ugh b thee parks 1o affect el healih,

l-l addelicion, preserved sross are s affeceed by
climate change and by sir snd water pollurion as
ithe rest of the woell.

Prw-au- Conservation Efforts

| | vate land trusts protected moee

Formative A

PO 1 g ol Rl ot dos i .5 b hannch i tal and i lso belp protece
popuios I i My Ry | il el [ i i
are leased o private companies for logging, mining, and ranching, Other | Pt f ST .
| s
1 puablic Lands are rmaimtained for hunting ard fshing & wildlife rehages, presarves and Individusls ans communsties, e by in tropical areas,
LI ot ot et g el angered speries. jpratest ocal ecomysiema (o profmse scotilsme By 2011, over 1700 pri-

than §7 milfion scres of land in the LLS

@ Revlewing Main Ideas @ Critical Thinking
. Explain whae it 5 Read the Brn
. i inpportant. nmclen the huewed “Thirwats to Protecied
2 List ansd Mm’llhd-v—awﬂ:umulw
aras
gty sastainably. aiv depstedt
S SOwaR e hacian of ks wrat &, Plecogniring Relslionships. Whs: are the
O enefits of preserving lamlaad!
4, Describe 1he environmental effects
of deforestation,
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How We Use Land

* Land is cowerad wi
W PO Ay i
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13. Which of the joliowing i ——
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8 [mmigrants setile i New Yioek Uiy,
I A e whis Can 0 lsmger wfiond 10 bease
farmiand moves 0 cly:

s e v, e S L
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&. A dropIn timber peices in Oregot cuises
.wmmkmwmmh.mdlw mOEs

& Am Indian family moves 1 e ity of Calcutla
‘fhes a lanndslice destroys ihais villagr.
14, Whikch of the following is o 1 exumple of
infrastructure? \
o o radiroad
b, & schoal
&, a webephone Hine
d. a dairy Earm 1
|

15, Whhich of the following 1o likushy petisit of
defgresation”

amount of carbon dioxids remavesd o
o reduced
. Wi lomwrs sl Sy Iecaune the plant cover
has been PEH
o, Waaer runs off ihe Jarv mcre rapidly and
couses floads. ll
. all of the abve

aThe
the

48, Which of the tolluwtag s naf kely 1o GRS the |
degradation of rupgelind? |

. adkding mons animals 103 bexd graingon
A

o planting neidve e
& driving a vehiche off-wad

7. h\-hkl--nllhl-!olkmugname\amplod |
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19, Explain ome way rangeland can he degraded
0. Do nstianal parks ard fonsas in the Unibed States.
protect ecusystems from human sctivitbe?

21, What |s the defferencs bonween o 1S, wikdormess

|
Explain yous answer.
i vl i atiional park?

22, Are nackanal parks located caly i ehe Unied Stas?

2 Mow can building 2 mass transis sysim [mprove
| Nivirng stumdands in a0 urban area?

Interprating Graphics

The mmnps below shews 2 sypical UN Biosphiers Reserve.

Uise e ma 10 answer questions 24- 26,

24, Exptain Whese Is the reserve’s research stasion
Nocuted, and why bas it boen paoed tre miber
than urywhere else in the reservel

28, Infer What indicatars can you see thil this reserve
nigght be s ecotourism destinaton

26, Examine What does the map tell you abous the

Fumnation of bufer zone 73

Critical Thinking

2T Recognizing Relation
chear-custing usdes the hesd
What effects does clear-curtlig o hillside b,
ther exnranaILT

20, Drawing inferences [ we se many lmvasive
plaist pecien anid basge nrens of bave soilan
rangeland, whit conclusions can we draw
abowt the land managemend practices on. this
rangetand? Explaln your answer.

28, Ewaluating Assurmplions We tend o think s
the main wse of Wvesiock i for meat. Howeves,
e K

of e
cattle. They uie thve millk. They aloo bleed the
cattle e s the blod 5o make & protein-fdy
sausage. Wil other uses fos livessock can you
thank of that di 1ot evolve killing the animals!

30, History Firsd out law deforestation has afecisd
a communiey. 1 vou live in 2 farest binme, you
can document the effects of deforestation oa loeal
thenrs anel farmland B net, you will probably
bt (el an sl o the Internetar i &
agacins. Write & pamgraph for your answer,

tug it henat theve k e this ch

3. Pesearch DNagram the growth of your

36, Explain o

]

o~ 1 1 the percuntage of croplind

community over the Lest 100 yrars. Expe
a gragh that dines the rowth of the population
arvil m s thust s th res of gronnd the
commusnlty covers. There are varioas possible
somirees for e dava you will need., I there s
local histarical soclety, this is prohably the best
suarce. Otbwrwlse, city hall ar the local news papes
will prokanbly have the information.
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Creating a Land-use
Model

LLand ave plens are drawn up by phanmers, but they ae crested wizh e

e
Wocognize comicts of
» Pegrotianon. s

i thiree
athor peviple, wou are mesting o plan the development of 400 scme

af lnrsd for your growing clty. Yousr fonin i compased of the fallowing
loar memmbiers:

oo for ansh intenestod Team Members ‘M.N,nmnwwrrlmﬂ Make sune
ety i @ larc-ome piar, e Ponir cnating s pan the sortat groe o asid out of tew. -
Materials ot vl nd v bk make sure that the plans st
omed " s lmuw"w“mmﬂ*m“'wm
O ot N + e ase which. For
ot e & Sogmng oy ot s s sk R SR P e :F....-
e i P Spacs aed T?:mwwlmumﬂhﬂp"":ﬂ You may need a
e — ,‘,'m,..w.mngmnﬁ:::i;wmm1w.
The Law Entorcer ansured that al of Se kws and reguiations ans met for mm.wm-u.uhemupmm“-?"“
new devakpmant peopet.
Analysis the plan,
Procedure 3 D ey ,:.tmm by agrew ant
J . afinpenest? -
1. Have: ench beam maembes ssfect one of the four jobs shove, o wene there confbics —
- et everyt hang
Events Wers you able 0 1 Describe
2. Use all or part of  lurge phece of graph paper o your map. Mark off s 2. Deseribing gl o face ammy peakiems
L wh ¥ v X wantrd inse the plan o ST
" whiat I R
e 10 prre of sich gt - e -—--—-M'ﬂ*“""“':‘n"
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Appendix P

Food-and- =
Agriculture

@ ONUNE
ENUTROMMENTAL SCIENCE

Feeding the World

camindd bry @ shorkags of oo Events Bk
ighianng piciue of e dificully of leeding grawing popation

the workd's larmans wil need 10 feed boul & bikon pecark. |n this chaptor, you
Al lorry why feecing i the workl's peaple & murfious diet i ciloult, and haw
foed production can be inoreesed without imevers bly damaging the ervirormant,

Humans and Nutrition

The human body uses faoe bath as 0 soarce of energy and as a souree
o laks for building tissuies, The amant

of energy that is available in [ood is expressed in Calories, One Calarfe
[Cal} is equal to 1,008 calories, or one kilocalosie. As shown in Figes 1.1,
thie major nutrients we get from food are carbobyedranes, proseing, aml
lipids, Cur bodies need smaller amounts of vitamins and minerals o
sy healthy.

is d that neours penp
enough Calories or do not ext a sulficient variety of foods o fulfill all of
the hody's needs. There are many forms of malousrition. For eample,
hamans need o ger eight essential aming acids from proteiss, This is
eanily done if & variety of foods are eaten. Howevet, in some paris of ile
warld, the coly sources of food may be com or rice. Both com and rice
contain peoseins, Dt they lack sormw exsential ameno acids, vitamins,
anel minerais. Prote wr i I narmal
pisical and mental development of children.

1
MAJOR NUTRIENTS IN HUMAN FOODS

[ o wheat com, 4 Calg
Eh-

eomsime

Essential Amina Acids

Aearasts rake Tug car e T
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World Food Problems
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the minimal amount of food needed for sairvival, And, many of us con
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Poverty
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i {LRNEAL that e pecaple arcarad th
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More Inco d More F
Thee numibser of peogle living in exeneme poverry has doclinad by nearty
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The Green Revolution
| Besween 1950 and 1970, n ingh

™ o rice, withowst
area of farmiand used. Thee & L L -
revdunion. They reculied from new varoties of grain The new varieties
pruchuce lare vields il they ase supglied with eough wates ferioes angd
‘pesticides. The green nevalution reduced the price of food and improved
The lives af millians of people.

Thie groen tevolution hind Hirsivations, however bos of the incresses
that resubted from the green revilution came from Lenge frms, which
comrinue o ncrense thels productivity, lecause subsiseence farmers
| often live in extremme paverty, thiy do ot bave the money .o acquire the
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evegrublw- ard fruits, that they can I As shown in Figue 1.7, much
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ytelids of estritious food an poer soll, wslng 8 linle water and expensive
chemicals s possitle, Distributing the seeds and technalogy to scattered
rural farms remaine a prublem 1 be salved

[roune 1.1

Whest Varieties ©ri st |
TS ST 5 chacking e |
ot of what 1 an mpannant (ot

Formative Assessment

@ Reviewing Main ldeas @ Critical Thinking
1. Mdentily the musjor s

)] Snudy the graph in
Figmre 1.6, World grain production nereated |

- c""“:*'“ "“":"m‘“““‘ churing thee 1990s Wiy dic the st of grain
produciag diffecent trpes per persan dechine during that decade?
3. Explain how malnuerinion ioday w linked 1o e 2
Infer Relationshios Wikt  dhort parsgiaph
poverty and vience S i vk T |
4, Describe the importance and effecs of dhe of grain workdwide could bead 10 8 shorge of

green revilstion, ooyt Fonind it
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file Soil: The Living Earth
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Soil Erosion: A Global Problem

Land Degradation

Ernsion | the movement of rock. soll. and sand by wind and watee.

Ervaded vl wash nearksy rivers or i v i chowsds o d
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cropland ¥ & fuws yenes, and then the land
0 lier v, o by remnaan unplanted, et weverul years. Thase practioes
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Inrld I Tors dexenlik

World Fertilizar Usg 11, 0.
il o T
ey Wi sios 1060,

Weorkd Favtiionr Una,
1860-3000

"
50
120

"

i
i

£

Unit4:  Wester: A, st Lan)

| somporarly, O
i Bdrmwn wp dirough e sol ke weatter iy

Enriching the Soil
En tradlitiosl farming, the soil 4 - adding
% manure and baves, h.n'hel-.dl.:‘:;r:.rhn L
8 LT to she sl and impeoses memlnlih

2T Bl conitiin nitm s,
Iuw:hmwhuml‘m i .
e I Without e fevy;

ok b less than half of
e [mumn‘ Ju‘lﬂul 18 1oy, Covmr thi gy
i Figars 2.4, z &
Am
lmm-oddw“w-mannwmﬂp
B Cnimpont and chesmic| fortilize
Pinponsed,

e and
T o thee
W ganden stor. Alus many cities and X

and. 5 i ey
T wastes. This compont ix sald o farmiars i garde
ace.

]mmhsmwm.m_" DTS, wnd ghp
Salinization
The acouml P

ZAY shuhn). Saltngzation

£ I8 & major prolbem sinely
, . o plages gl
“mnmm and Arisina, which have ko rairall and -ml:u:: i
M Hvese ares, ievigation water comes from riv —
1 salier than ralmwaser Wiken water o .

e bt behird, Evenmually, the sail may beconye so salty that il

i o
Cartens plnarg P, Lo
o ury ol 9

e
v drigty s

Theve ase mamy

| S st ey sl comseTvRtion
| evosion, Soil umsally evodes downihill, =0 55 1

metthods ane desEn
Building soll-rewaman

e
et efective St

Ruillsicde msry be

g berraces BCIOAS 8

i iy wine

1 pmd.uancdwhuhlzﬂrqh"d s et smchades ploneing 2cross 1

e, cvatoalr il i s o
slape n: a hillirsstesaed of up aned dawn the slope. An ever DT

Ll hillsile
mweshod of plowing Is leavieg ~IPI|IM:I:=‘A.::|;0:\¢:‘n;\‘E;THI:‘ et
of plowing tle eniiee spe. I e
::?:nd:-:nwmm.mrrlmﬂ Irllﬁu[lm‘el\'.ktf)walmnl:.mym
(i weater ] cimn be parsarved by usling drip irrigation -
¥ et sl 0 Expose Pasts Al
il farmig, phowig e o = oo
mm“I [ k. 113 - L firmings, plowing is llmin o8
- o u-rpluud-ammu.ltmmmhm
q:_\ e pemasins of the first c7og harkd
whille uwhmpo-!\buﬂh{mmﬂnu
W‘:"dm'::; uwr::!:-mh.(lﬂmﬂ‘l‘ﬂumi:\‘
wenth erosion caused by tradivional methads. Howe™ "
e ot s coviedy e
Sarming may not be s sl fox e coofis, especially

ey comaroled by chemicals.

No-Tilk Farming A sccod 0
g

n e femastal e

I o
srowiouss e, TS fhod beles

i

TS OF graundwager, whick
froun irtigmted lsnd s

B8 Ecamphes o mojor Cop pasts nchad fungs Fnit), (e eaing iresacts (e, and meeds (ight)

Pest Control

* srogical o

101 grevw. 25 ehen in Figas 2.7, g

Errigation can also “ause salinizatian b ralning i
Brounds

WaET Coues mear the

When the water reschas

" the srface, the
4l i the sail, Salinization can e by
Prevent water fiam saeping into
el it s,

azm )
Salindration T sy sty e Sy =

T P —

tine fnding and Seeding on a specific plans, Crop plants, howeves, am
ity grown fogeshed.in Large felds, which provides pests with 3 oe-

| stop source of food, Wil plants are b protecoed from pests by a variety
oo st perecdastenrs that lve om oe i the planis. Soene wild plants have
even gvalved defunses o many pests, such s poisonous chemicas ihat

tepel them.

pesticides. The pe

I thar fa by o ey o thy pletety
P i P P However, i i braarm
baneficial phanss ard inseces, wildisfo, and even peogle,

e

Chaper 15

| I Noerh Amrica, insects pat abour 19 percent of all craps, Craps in Grop Rotation
i e (e nsecs P o gEtane e ko
| grow snd reproduce faster in thess climates, In Ketrya, Sor examgle, in METOrM M P 8 B
{ wects destroy move than 25 percent of th Batho 2 - mm,‘;ﬁ::ﬂ
destrony abost 33 prercent of th workd's potortial Bod hanmes, : Iml“ T
i es o pests are shawn i Figurs 28, A\ pest is any orgariiam [P I—————
| ghat axcuars where o i b Larg - by & oo o i few By of plants,
1 damage. Humars try o coatrol pogidations of differ- he et ST & v s
| o nypaes ol pesmts, dvchading msny phanes, fungl, and microcrganisms o e ol fressi pests M o it
Wik plangs [ froen 7 rop sy o,
plants. Wik plarts grow thevsghort s Landwcape: wo pests kv a haider Tacrin pogylian riis Rphil)

et il ey e (o ¥ s e
plamstesd i place of e lomatoes i
aliibie w1 the I CEVIL
findd food and wil dis,

Food and Agreuture 300




Acrpdusier speap
[
Fmai. Croprhuting 8 as ooy way 1

ey st 0 4 lae M)

Pesticide Resistance

Biological Pest Control i

odogical pest samrel s 4 i of pest mancgemens hat uses i U Dr—
’ Every ies in the wikd. These J0
..::... s d 1o conerol o i b Agpen i [ 10 frnd the it smaaty
1 Pgune 210, Iclogical pest control may work wel, but H cam akso have What A Peatt
icadin
Th that

the cane wd has redused eane Deetle poplation: tn!umuuhv!
surwading wnd negathvely impacting nathe species.

Pathogens
Dnganisims thal cause dissase. called parbagens [PATH ub jubme ). can |
bt Byt il 10 cosiinl Pt O o This EST CoEnad patboges s o \
st prissts B T bacterium Bacitus fhuringfensiz (bub SI1. dha T
I JUEN ), wfven B This b an kil the

of mesilss anel bisteerflies that are considered to be pests,

Plant Defen:

Bolaratits annd Farsiems have hoed plant waieties that have defenees |
galsat pests. For example, i you buy tomaso plancs e sauds, yor iy

thiat thiry ane labaled "V ar “VEFE” These labels mean they are |
Pesticide Regulation You might thirsk that the most effective way w get rid of pests s to spray ool !
The caly pestcaies that ars lly croge aben with large ki B realstand 1o ceriain fungl, warms, o virses, Exampées of plant defenises
seulafod i the Uietnd Sistms ae ever over e thit approach usualty makes the pest peoblern worse. Pes Ieschucde ¢ hemical compounds that repel pests and physical barriors, ssch |
iy dvy resitemcy, which i 8 g ki, |
00 1 1 36T 10 s Ma 108 particulas pesticide. Moee than 508 species of Inseees have developed
kI PO I S s N0 T B e itlbien, Lt i D0IThT e arenskli Chemicals from Plants
o sty ied for Amdcity
etk Sl ek e ke Amosher type o biological pes contrel aso makes use o plants defensive
mwnwm;r Human Health Concarns | chuemdcali, For ¥
o SclIcas, mush of MG CaneE fsk Pwsicicum ase designed to kill organisns, o they may also be dangerou j 0w ool o8 pasicien. Mos prays that ol chemicals
Irosslems may anse ¥ milariny of _ ¥ ane
o NoH R i " D T s mps————" T husmans and pets. Thise products sre biodegradable. which means that
a nmatoes, potmioes, nd A, © children in asea ? Miighy ey ware Bk down by bacteria and other decompaers.
verage, and disnrelers many b com-
i man. Workers In pesticide Tactaries or those who apply pesticides to [ 2 12
T crops may lsa become ill, | Pest Contrel
i s perstic wasp ot its
{ Pollution and Persistence R i an gk ). 4
1 The problem :»!punllv:dcf.hlrmn‘ prapie and oiber organias i ::hq;u.::l;:::hwm
X 3
tronk down harmless ch I thay wnier e
As i ral, ey i and sodl. Some
W cHECK FOR UNDRRSTANDING prersbatent pesticides have been barmed in the United States, bat maty
Expliim Why can speping pesia wilh o tham remain I the emvironment for mamy years. DT, & persl st
g 2 o GRsIriie) Decoms | p--ilrld-luun-uluu e Unnivexd Slsl.!«nn!u 19708, can still be detectesd I
netiectiee v tma? even been found in women'

0 Unitd: Water Ak and Land

Chapter 15;

Food and Agriculiure 381

Drganic Chamistry Tyt T & o,y masy foed it il onee & mondh i eep it free of
M ool R heealt s, The il ikely contains  growth regurlator which is a chemscal tiar
BN i oY e TErenty inserferes with seme stage ofa pest’s life cycle. When a fea sucks the
0 P el 0l e mistry than in liog's blnosl, the flen ingests the gronth megalator, The regalator stops the
ey, The 12 gaserall mens Tear's eggs o developing intu adult Beas.
ok or pertaining 1o Bng ongankams.” Pheramanes [ PER b muknz), chemicals produced by ane organlsm
I chamisiry, an o chimicais ¢ that affect the hehasor of arather argandsm, can aleo be ased in pest

| any ehwmical ompoursd it corals £ comral, I'Dnmlulu. female moths el ph!umunesﬂhat attract

| carton. Most nrganic cher H . B with

| orived o Iiving crgunisens. bt fu ihs ansd inie e with their An-

| ":"""""'“"'“'m"'w"‘ i oiher way 10 prevent insects from reproducing i 1 make it physically in-

g - { duce. For example, male insects are reated

L i e .“'or r:nmm § with X s to make them serile and then ary mg@:ixm they mate
st o Boeehick withood using : ’ ™

aptihetic themicals. Fosds inbeled a8
e T VCHA 0 R B Integraled Pest Management

Faised s Coganks memode.

i Frtegrated pest ranagement 15 o modern metbod of controlling pests
an crops. The are shown
n Figurs 211 Th '] !

i damage o a bevel that caum mininsal economic damege. A different

i many Ioped far each crop.

i mcludeamn of farming methods, hialogical pest conrol and chemical
pestconirol, Eachof these meduods isused at ﬂleappmpmﬁ:um: in
@ cHECK Fields i ane
Desoribe Whatt is one stabagy that can 1 r‘lnm-l When significans pess damage & found, the pestis rdeﬂllﬂed

20 uged b zentrol insect pasts? i Then a program to contrel the pest is created.

: Bsalogecal methods are the frst metheds wsed w conerol @ pess, Mata-
ol precanors, pathogens, and waslm ofthe pest iy be introduced (o
controd it, G uifthe plants,

i can also he used. As a bast reson, 5m|lamunuoflnm:rlrsd% may b

§ vased. The insecticides are clanged over time o reduce the ability of pesss
i o evnve resistance.

Integrated Pest Mamagement s fow tagram shows e sleps ot in et pest rvmaw.rm
conuidaratiom.
-G -@ -

Crap and pesi

p e

ag2 Unit 4 Watar Air and Land

Genetie Enginoaring T digram shoms the main siegs used i producn a genebcally modified pai—in his crse,
com thal produces s cwn nsscticite.

0 Sommiets sl e gene from B it diocts O‘howw-nwlmwmwnplm
el 5 proadisess @ Yomi. This B gane is thie Thiss planis prodiacs iha BT toxn, which
jioinad 10 & "manker gena” Tat erabies o Kills caerpilars.
‘£l 10 Ak chown an anbbéate.
¥ Scientists grow the com celis and sxpose them |
-1 b o bkt Oty those cas thit has i
— iyl Incomomind Fa nsanad o0 Sunive. | i
|
Bicits — | {i4
=y A( |

| 9 Tha bus cones o iniariad
L ek com plact cells.

Genatic is  technigue in which genetic matesial in a living
cell Is mosdified for medical or indusrial use. Genetic engineering in-

L e froom ane i Ih?m intoan -
ather, penetic engi traits,
such as mskstance in certain pests. The plants thar result fram geneslc

P . |

|
Engineering a Better Grop |
|

el

Figurs 212 shaws e steps used M plant. Connect to ECTANY [

I this case, the gene introduced Inm b plant 1s ot a plans gene. 13 is an

secticide gene from Br, a bacterium tha produces s chemical that kiils Artifica) Selection |
plant-eating caterpillars bus does nos harm other insects. Blants that have Plant brs eding hes ean used shce
the Bt gane enake this insecelcide within chelr leaves, Hundreds of gene ﬁ“;“:mmﬁ':'w“m |
tramsfirs have mow bieen perlormed 16 create many oiher GM craps. bl dosd e |
‘sends from these plants 1o uss in ol
Implications of Genetic Enginearing planting the next rep. The sected i
10 the Unitend States, w now et and use genetically engineered m:xm:__": i
agrcultural prosuct every day. Many of these protucts have ot oen m""‘h il g |
 fully wsted for thelr m“”ﬁ"" i

" that these products will cause probslenss in de Gtare,

" Forcmmgle, genes are speciesto
anmther in the wild, Suppose a com plant that was genetcally engineened
10 he resistant (o 1 pesticide were bo pass the resistance genes s wikd

- plant. That wild plant might be a pest that could then rw Jonger be killed
by that pesticide,
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Sustainable Agriculture
Natrogen Fluation Lasge scabe modern frming has allowssd presduction 1o grow eremen.
One o e mos ikt Smies ouasdy. It buas hacd s nengativn effects. ton. I additson o the ko of
f (rop plEnts & the legames vopsol, sal i peile-
LI o, ek Aok oy o, it alwn has led o decimes of famify tarmes peor undimons for masy
:::m mmmﬂ"m workecs, und oches cocial s, Now, many prople sre working tomasd

AT ks v ervirom
mmiental bealth, sconomdc benefits, and social responsilsility. A ey part of
spsaninabile agricubnare: is onsuring that farsing ean aooar on a paricle
Ptoces of a.numwlhe long-tersm withot a loss of crop qualiny. To do this,

80 legumes are pert ol dists i many
s of the woekd. Flanting kgemas
k30 Imprors the soil Thak mals

vaven naculis GG backeria hat A il iminimizes the uss of
‘“"'&?‘W"'I::'m"‘:;m‘. envergy, wetzr, pesticiles, and) fartlizans, 1 dlso maoans thad the right crops

‘gl cam we o bulkd i T 10 b sedected for & paiticular ocatian, as shewn In Figue 213

Cvganic farming is part of sussalnable agriculire, Iy many countries,
imschuding the United Seates, specifie riles hive been set up for goods o
e cotifiend s oeganic. Altbough peganic goods may £ost moee than thess
presdusced by ather methads, many people are vwilling to pay this exira
ot 10 bedp ersun st nabis peacties

[Pun 213 —
Sustainable Agriculure

st quetty in whaatgres backgrnd)

1 Sahne, Howeses, sostarcie
1 it ety Ao

Formative Assessment

@ Reviewing Main [deas
1. Explain the dilferemces brtween inndiianal and
rnoderts Barmirg method s

2. Explain why il conservation Is an important
mgricudtural practice.

1 Compare the benefins ard ¢ mvironm entad
it of P e e

@ Critical Thinking

4. Infer Relotionships Wit o parsgraph
1o eplain thy slmilarities and difierences:

v trniitional plar breeding and genssic
enpinmering

5. Predict Gonsequences Head the descripion
of insegrated pest conmal in this section. Wiy
dn yeus thisak this pest control technigue s ot
practived everywhere?

s Uil & Wrtesr, ir, andd Lana

Animals and
Agriculture

W e e an s of land can grows mone food from
SV it e PV [FORTE COFTEN TP omsETi
30 Dt Tt E

* e becn domestoatac, i

Iomaslicatec anima inclute chicken, Bon.
iibien, In meevy perts of ihe workl, rosts,
it dormesticated anrmaks.

Food from Water

b arw an imporiant for bsurmans, th | "
sk han hecome an important industry workdwide, as shawi i Fgues 51
M, s sbrwn i Pgurs 3.3, when oo many fish are harvessed overa

" time, be damaged
Owarharvesting
Canching os g froen = pop han the
pouslistion cun repl Bed Msty g =
thiew tryang to stop pvert e They ha EPTR—-—
0 that fish A fat fiubi

ot oo Bl sones have
exbsdnd for i feve years. For the fishing ndusiry i the futuare,
b ther management is needed,

[Finh Market " fash tina is o of e mar hyiea of seslod kot sale o Dhe Tokye
et e Kot (i st 1 o ]

Love mmight
O Wausmsts ol meiric s

17

10 e D SUB HOIE
ot
|
P T — I
anveOosm. Crase
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[Frivee o

Aquazattuee This ovsierfaom
il

Aguaculture
Fish and ather aquatic crganisms pi

1210 20 p |
T demand, there has been a ragid
itscrease in aquacuture (4X vah kbl dhushr, the raising of aquatic ongn-
isems fiar human use ar consumpdan. Aquaculiire B not a new idea. This
peactice |lkiely began in Chiiss abiul 4,000 years aga. Today, China leads
thve e ity using squaculture to produce freshavster fish,

Toduy. mast of the catfish, aystars, salman, crayfish, and rainbow trou,
eaten n th the produces Inthe 19805,
doanestic production of thess species quadrapled, and impors of these
species increased even faster. Worldwide, alsout 50 percent of seafrod
now cames from aquaculire,

T numiber of di i I

conoentrries seafnod poduction.

The oster
Exrms show in Figess 3.3 repsresents otse silch fetiod. Fish Fums are
widely used for squaculiume, and there are several types. Open pens and
cages allvw fish 1o be farmed in lakes and coastal oceans. There are sri-
o pancerns abaut the use of thess: pens in many placss, such as slman
farms in Bririshs Colianshia, Cangda, The large numh:mf Esh kept in ong
ameounis of
Discases and parasises that nceur when fish are kept |;. Tiigh dlensities

Menhaden: The Fish
Behind the Farm

i of tha kst oominecsd fh caiches in th United Stake
ach year fe of 8 spsches thert mes pAopE: have never head ol — i
meracien (man HAYD . kanhaden ans small, shax, oy =k in
W Fearringg farniy and aret feund in the Aganiic Dcaan vom Mang
ta Porida. Menhadon maka up mas than one-third of the weght of
commercial feh caughl on (he Eagt Coust cach yoar. Eut menhaden
e 50 Rl of brcress fht thery am inediia, So wiy 8 these el
fish 50 importane?

When the first colonists amved in $1e anea we now call New
England, local ath Amencanes showad Them i 1o feriize ther
ErOER ueng manackon, Thio wi B origie of the boliol Shat the beat
£ s gron by paning a Feh wih sach see, Lates menhadan ol
was uzad in ofl lmps, and ground mechaden was acded o
caltie baerd

Ty, the rierhaden cafch bs processsd o produse febmesl
el fsh il The o 15 Lisd! i cocking o nd merganne. Tha
tshimeal his & high peotein content, and ks adced 10 the fead of
pets, chickes, lurkmys, hogs, calila, anel fam fish, Menhaden

396 Unit4: Waler Ar. and Land

1 can affect wild pepulatians. If farmed fish rscape, they can also Interfers
withs wildd popularions, Tn addition, some wild fish popul ators are being
onerharvested 1o provide food for farmedd fish,

Many fish are raised in small ponds ar in tanks where wates |5 recir-
caslated, Often, theere are many individual poncs thit each contain lish
uawuul’ncwulde\-elupnlenl Clean water s circuluted through the
ponds, g im carygen while taki s e ard fecal
wastes. The fish gmummnmuq-nn e ponds ot thers are harvested.

i Wastes can
water, These systems aml.ﬂs'llk:lym have fish escape lnta wild papula-
tions One iImpomant conslderation for pends and tanks is thelr lncation.
1 thuere ane ot aclequae supplies of fresh water, local water supplies can
bie depleted. Also, aguaculbure develupment in same areas has desiroyed
imporiant ecasystems. Eor example, milBons af acres of mangroves hive
+ b remosed o slrinp nquau:llure around the widd,

Delpule"' inted s, will con-
v an weein for th diet, Therefore,
P —————— o
that I isdoae in a way that

i mental damage and can he sisstained ingo the fstare

- - W
‘aa used by mcreatiansl fisners as bait for Both erwarnnir and the spont fehing ndustry
il Basss. shavk, and funa, ‘whiE workd whan o menhacen catch deckned durng |
Merbacken apaan in the ccean. Tha egge hatch ints the 1330s. Tre catch in 2000 was the second-iowest

fereme, which am camied into estuaries whers they spend caboh on record. Both grous befis thal cverferasting
i feml yaar. Adiar the menhaden masurs, Ty i o ty commecial dshing boats wars the mason for tha

e aossn and usualy bue within 50 km o ihe coasl, The seuced catch, A= A e, the Afaniic Menhaden
{Chesapealos Bay % ore of the most imporant nurseoes for | Maregement Board, which fiirsgss the menbaden

T ks, fhery, has baen restuciumd o havs fower membors woa
Merdwkan f in larga sfhook nsr he surface, 0 they | sesent the comimancial feharka, Evan with thés chongs.
am sy caught with purse sovi nets, which m nets that | according 1o the Natioral Gossnis and Almospheric
Fang cowrs from the surtaos of e water, Boala kreng 8 | Adminsimiion (NCLAA), mam menfiadan ware harmsted

m e boretae Thear) i Buessineie in 2006

e fiah, which
Fargin of the ot is pulad ciosad.
A a0k ManhAneN ban Mponant mamber of e marna L
Sonenyetenn. Merfeen s e feadens 1N Beoop un lngs
frouthiuis of waner and #ior ot the plankian for food. fn ackit
menhaden o I'Wamgmﬂvdwﬂﬁ!m
The Chesapeaka By Ecologiosl Foundal

st tha manhacsn popuion oS up B one-fouth of
#ha mitrogen polutants dumpsd into e Chesagaskn Bay
ek yeatr. Biscusas riroggen runefl been ks s firms Atlintic Menhaden Managsient Board, what
# a major polutan of the Chasapeaks Bay, his functian af changes would you suggest i prevent the

the &2 & important, Spon Tehers ae0 vale i i Wride

upuaun these changes.

al Tl ing

1. Apply ldeas: Many different groups have
potentially conflicting interests i the e of
the mentsden fishery. Write a pamgnpn thar
explalns i

waf these groups.
2. Express Viewpoints 1§ you were oo the

8t because they ans the natual food of ey sporfes.
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Livestock

i Dumesticased ansmals that are ralsed 1o be wsed an & s o pand. o

! be sold for peodin, ane called Svestosk. Large Bvestock aperatons, wch =
the pig P 24, pr of the
sumed in developed countries. Meat production per person s incressed
warldwide since 1950, as shown in Pigurs 38, Livestock sne slso impartan
Iy chirveboping countries. s thiss couniries, livestork provide leasher, woal,
ez, and meat, and serve many othes fnctions. Sonwe ane wsed os deall
ankmals to pull carts and plows. Other livestock provide masure, which is
use for fertilEeer or as a Beat source or as fuel foe conking. in arid scosys -
tems, livestack provide sustenance whiere coopi coul b grown anly witl

| expansive irgation

[ 1o 2 | Auminants

hm A ] i Catude, sheep, and guats an: ruminands ([0 mish ruhnts), which are cud-

. Epamirisrmbliy £ that have thees- or { 1§ stoenachs, Cul

i v o it |m4n—n¢- regirghate from the firse chamher of heir

simemachs and. LT

- S I EhardT ST, m-rh adlowe (b animals o degest plant maerisls
Wt e et dhgrst. ruminagts, we are

th phant maserial, wsch e el wocdy

b & shinuin, inso feod dhat we cam digen

i Humans have coeated bundreds of breeds of care th s salted

k

10 lefe i citffieret climates. Catthe are mad commeon in North Americ
India. ard Africa. But the ctle sre ot abvrys daughsered for meas In
| Africa, for example, traditional Masal herdors driok milk and blood o
i hetr cartle. ndsa has almost one-fifth of the world's cattie. Fowever,
sy af these catibe are not killed oF eaben because cows are sacred 1o
Hindus, who make up a large par of India’s pogudarion. Thess canle
Enstead produce milk and dung, snd s used os drsi animals

i i) 0 200 D

e Bath Pubcy lawsads
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Poultry
Since 1961, the popukasion of chickens workdwide has incressed by o
[reaton pescentags thin the popubstion of any atber lvestock. Chickens
are a type of pouliry, or domesticased birds raised for mest sod eggs.
which are goad saurces of essential amina ackds. [ moee-devebped
eouneries, chickens and mrkiys ave usilly ratsed in lackary Tarms, as
shiwn in Figere 36 This intlastry hins been criticieed bocause the animals
typically live in cramped, artificial environments.

Fewer ducks anwd goese ai rassod worklwlco (s ehickens, bat in

duck: | peese ly impartant. Far exnmple,

the Ch duck anky far meat, bis al o an fise-
grated system that produces several iy pes of food s are tme, The docks’
droppitgs are used to fectilize felds of rice called rice padidies, The rice
: paddies are Sonded several tmes per year with waser fram nearty pords
| Mubberry rees, which feed silkworms, are sl lrrigaied by the pands
Plant materials and flbened sewage ane dumped i the ponds and serve as
fnod for carp and other fish. The integratec) system uses [l fesh watee,
i mecyches waste, and produces ducks, sk ric

| Foues 25 1

Idustial FaNTIs ook o e, 20ch 6 B . 59 s L, TSRS S SO

@ Reviewing Main ldeas @ Critical Thlniung
1. Exphain why the peroentage of sealood 4. Infer
e apidly. potery ab o explain why chickens am an

| ETE R R imnportans saurce of Sood for marsy humans.

o sl sty s saadrmon 5 Apply ideas Look 3t the gragh in Fages 33
B Bt 6 Amporinet of = u\nam':f:amuin:mmum“
bzt it convstor B meal o P

Chaptor 18 Food and Agriouters 300

Genetically Modified
Foods

G s o 8 lust sewvosrrerm mern
oy s aoud updaivs o all Bcalind avihes

Benefits Outweigh the Risks _']monnnwmm
" . Cics of T
i 1 (FOCEEE b 0% EXEnSin OF DYRINE DrRedng J i Tregh Fidto
. ‘Idbaraly s ahee T g |
P e frais i ore siri Fowever M dinect | nuumuwn
maney
Some fopds, such
It moem Mmakrs f posssble 10 nsert ganes from o oactcns n iy peogte, I genes Irom théee focds i
ity nather, ‘phacae] i pelinety dMrent products, peaps Who st these
wy o0 guens

GM 003 planta Soms BM crops, nchuding com
genes, produce e own insecticides. Thass GM crops nol Otter I
v v potential o figher yiehds, But aso can mice testm, Gertaln relipons proniit pasng pork and o foode
e anil i g

enghesred otter Sy
- iy oy
 Orei @ in vl | sowom of Poffiatons e ol aoted o pACKIgRg
i FETS T

gty Gevwieg e GOy 10 SLrvve epESUTE 1 pestiides.
e ke the abiity o comeat nteettions

ma it
A T cieat weakd e, SIS SIS

e




CHAPTER 15 Summary

= The Yoo produced i e grelest amounts wordes
Aarm grwns, he seeds of grass ot
ek coresima encugh Calones of o s el & seffiase
varialy of Foads % tutll al of the bogy's needs.

= Mam focd & neasnd each yaar ¥ thed the wodd
rowing population, Poverty anc viskince &7 the mais
s e Burger i the workd taday

« The (rien reviitnn istmeiCes new Crop variaties

Wil incressed yields throegh the ap plicaion of

ke ageiouliural technisues.

. Fortistin, s
irgation, md past convol, Modem agriculliel aeon
of Pa workd.
= Farti sol s 3ol that con sUEPn the DFow of hesltly oo
plasis. 5ol cossenvain mathor ae imgonanl i 7
el e Posticide
ioiogical pest

« Pests oo considerahin cop damaga, The use of

e emerznmert. imegrated past mANGQRAMANY, 3N :;‘r;m
e e e of Cemica pestns.

process of
fram sne crrem b anoter Aants. that resdt rom

B TR ST
+ Agursfire £ toe carng of acuati animals, and
AT A SERREES 1 AR 06 g hugsingk
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CHAPTER 15 Review

Reviewing Key Terms

e ech of e followiig serns in a separate serence.

1. averbarvesting
2 avvalan
3. livesiock
4. yieied
5. gt eriginerisg
For wsch i o termns, explain bhow the meanings.
of the treens diffier
& pear il sl bisdogicsl pest comtrel
7. compent il Rl
B Iwestock and ruminant
B rsinsdridion aid famine
0. slimramon s dernficasion

@ qarept i et ploaieg, s ining,

Reviewing Main ldeas

12 Malsuanision can be caused by
&, a lack ol enough Calories.
b, ala
&. a lack al essencinl aming acids.
o, all o the st

al cartatydrats

2

Hhumans noed whiich of the foll oning nurients?
8. carbahydraies and minemls

b, lipids e vitamins

& rateing

o, all od the above

F

Which of the Eollowing is nod one the six mast
prosduced foods warldhwide each year?

B potaties

b beed
€. rlce
o wheat

50 Mat e the following terms to creace

18, Which of the folkawing statements shout usman
it in all ks of thve workd is true?
. Mast people eat pork.
b A adequste diet inchudes carbiotydrates,
prateins, and fats.

€. Mast peogle do not have prosein in their dets.
. st people Are phese,

18, Malnustrision Is largely a resuls af
& war
b. soil grosion.
©. poverty.
o, salinfzation
AT, which of the following is e found in ferile sallt
a. mck particles
b. worms
. high concentrations of salts

. high concenirations of anganic matter
18, Which of the following is e sail conservation
method?

& conboat phiwing
b salintzation

& no ill Exrrming
o terracing

19, Whisch of the foliowing satements is &

pe
& Pesticides can peliute waterways
b Piess evodve neststance o pesticides.
& Presticides kill benelicial imecs.

. Al of dhe above.

20. How do pesticides that regulate growth woek?
& They kill fleas.
. They dlisruapt thee st s il cycle.
€. They attract predatons of the pes.
L. They prevent the pest from sttacking the plant
by prsiscning ies nervous system

Chagter 18 Food and Agricultum

O LAPTER ACVCW

Short Anewer Critical Thinking
21, Why does it cost mane o proslisce o Kiloggram of 29, Mahe Predictions Reresd the text under
meat than tn produce a kilogram of plants the heading “Warld Faod Problems. Write
22, How does plowing soil incresse soil erosion? a paragreph 1o predict huvw increasing the
e s S productiviey af the world’s subsistence farmars.
sometimes mare eflective than chemical i affce poverty 0 el pnochcion.
pesticides are? 30, Examine What Incentives 1o conserve soil do
Earmeers in developed natians have?
24, Why are numinants vabuabile vestock? T L i
< s 1. Infor Ralationehipe Read the text i IS("|IHP|H
under the heading, *Disrupting Insect Breeding”
agriculturnl land. Are phenomanes s ype of pesticide? Explsin pour
reasoning.
Interpreting Graphics 32, Social Studies Thousands of tons of dead
3 P fish are shoveled hack inao the ocean each year
Use the: graph belom to answer questions 36-28. from ishing vessels because the fish are specles
26, Anclyzing Dalo In which year was tlw most that consumeers do Nt want o buy. Identify
com planted? In which vear was the least com some wirys that humans might be able to reose
harvested? this protein.
27, Analyzing Dista How many scres were planted 33, Economics Hundreds of thousands of
with com in 20077 preople starve b death every year How is this
28, Oraw Can Acconding 1o the graph, problem related w0 the prohlem of poverry T
more acres af corn are planted than are harvessed Explain your answer.
waeh yoar Wit M, Pregare & Report Environmental degradaton
caused by farming ks not 2 new problem. The
0 ; Doust Bowd of the 19304 is as exanple ofan
| environmental disasser caused by farming
= practices: that we would pow consiter to be
% . damaging, Investigans the Dust Bow, and wrine
a repart abaut it. Include infarmation abaut the
e farming practices, laws, and negulations that
B were introdsced in the Linited States as a resubt
[ o the Jessons leamed during the 1950s,
= £
5 o
" |
]
W e we 2w aw

Sourar 115, Dagertmact of Agroftum
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Analyzing Data
Usee the table below to answer questions 35-38.

WCRLD FOOD PRODUCTION
(1N MILL IOMS OF TONS)

Food W0 W5 e oW
Wil Cerps | 00 2000 200 2000
Wheat 00 50 S0 6w
Fio 20 S0 6 20
Lequmes mo 1000 1000 140
Posliy a 5 5 w©
Ml 542 9 5T TR

35, Analyzing Dala Compared 1o 1995, which fonds
had incevased production in both 1996 and 20097

38, Analyz Which foads had lower
procluction in 19695 than in 19967

7. Anslyzing Duts Taking into sceount the 1999
data, can you think f any psslbe reasons for
he answer o ques an 367

38, Al Drastis The: bsmsan popaularion of the

wrkd grew by 12 percent between 1950 arsd 2009,

By [
Enerease during this Hme?

Making Connections
. - - Exphain how insect

resistance very rapidly.

80, Arsiyzing Information Explain why e
pesticide DDT can still be detsceed @0 the
evironmEnt even Dlugh 15 use was banned
decades aga.

1. Hivw is the menhaden fishing indusery
different from other Gsheries?

42, Wiy are nsembers of the sport fishing indusiry
menbiaden

‘warried shout the future of the
cach?

43. How has moders
agriculture changed
oo yield arvund the
warld?

44, Whas rale mighe
gentic engineering

‘play in agriculture in
the furune?

Makdng It Habit teny pecpie fnd i devevsio a

et of ity you feed ot sbert, and sel & asidde for shartying,
Make $iiog Il &y delractisns aroend you wil be minisal,

may firad Tl you begin 1o beaen mere in hess time.
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EXPLORATION. A

Objectives

Wypothasizs wiys i mduce
the amount ¢4 wuter n homa
DA nouds.

Compars B mount of

in Garden Soil

o wr\xlnlww-%ﬂtrM(m ‘S0l Cevuervarion
[Nstict. Yo ase tryfig o beip Lasisha Norson. 2 local resident, sofve i
e

A hoke.

Eaptain how acding mmemals

9 a soil samgle oan hep

Incrasa the samgin's abiity
wnter

Materials
eshr, 256 mL
Gompast, 5 g

anacibli for o hesal-saks
nontaing

Oy Chagrmd gra
chpgengn. 5 g

PRI

iltme paper

fannal

ot monrTe hot plate
o e

e bace
tawhat 5

sail sample, 50 g
wiring rod

Latishia has Botaned thest shee mast watwr ber vegetably
garden very aften 1 keep it boesalily. As o pesult, her Farndly s water halls
Wi skyrocketes)! |Latisha and her mmily may have 1o give i their garden
project becasse of Lhe added P,

Voou realize shat she water is puolably drainirg out of the garden satl
130 gusicidy. T solvw this problem, yeu need to Bnd out how musch waser
e sl can B, Yowsvinit her s i cnllet several sol sampies.
(Wonar twarcher will previde you with soil samples.)

Procedure

3. Diry pous sl samysbe without bursing sey of the onganks maiee To do
i, pace abeost 50 g of 08 in & crucible or ncher heat-safe contanes
Usirag nexgs, geoiely beat the sample over a hot plase ot put the sample
I an ven. Seir the sample octasionally with & stiring rod w ensune
that thae sample becomnes comglately dry,

lmermznwbuuwlmh-dn.w-.m 10 g of dry woil.
Becord the mus in o data tabde

A Dampen a cirche of fiter paper ursll 1t 1 thearosghily misisi, bt not drip-
ity Welgh tha mwolst filter paper, andl recond ies mass in o datg toble

A A slorwn bebaw, fold the muist Bhier paper into quartess, New,
apen the filter pager 10 farm a cugp th fits in 2 fusnned Place the
Cugt-sheaped filtes paper in the funsel

8. Place the dey sl sampbe o0 the ey Paper in the funmsel. Mace the
fngiel In thie beidier,

B Al waater 1o the sl sample ane drapk at o time unil all of te soil is

st and waler begin b drig o af the funmel, Slop adding ware,
aind bet the fusnamed vt foe & min

408
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Managing the Moisture

7. After & min, remoe the filier paper and okt sail from the funsel,
and weigh the paper and soil 1gestves Rascond thedr mass in &
dss nmble.

B Caloulase the mass of the maistered soil sample by subtracting
the mines ol the damp fllser paper from the mass of the complessly
mal 4 sarmple snd ik = Rocord th Ny
dut tshle,

9. Caloulate the stew thacy rple cam Bk by
ssberucting tve mass of e dey 368 sartiphe from the mass of the
meristered Record th e i i ol b

10, Calculate the percentage of water ihat your samgle held. Divide the
ans i wter the sl hebd by the mass of the molsiened sl sammple.
iply by 100. The higher the maone witey
the sl cam hold. Revord the percentage n & dats tabhe

1. Divide the i sample: Intc th T thee
first sl s, ackl & § o dry composs, Tl second sl samjle,
aulel & g 0F ity chopped grss clippings. To the third soll samgile, add
5 of dry sawduse. Weigh aach mined soil sample. and recond the
s oo ghr thoree senghes in 8 dath ekl

12 Perform stops 3-18 for euch of your mixed soll samples. Becard your
sl i o data mble.

Analysis
1. Organiring Data Compase your s with the results of your
chaumastes. Which soil samples beld watet e best? Why?

2. Analyzing Data Which of the addiional materials impraved the
woil's whibity o biobd water?

Conclusions
3 Evahirting Methods Based on your results s well as your researd,
hiat conibd Larisha o reduce th ol waker
beer gandin poads?
Extension

4 Designing Experiments WIth ihw help of your seacher. choose ane
e matérial in addivian e the three materialy you used in sep 1)
Camlrne two of these miterials, and nix chim with o sod sampie.
Comabline (b remaining two mserlals wish another il samgale.
Ferinem seps 1-10 for shese two mized soil smples Compars
WU Feslts with Use il yous gathened carbier in the lsh Whach
Coimeinaton of materia i the woil samples hebd water he e

Chaptar 15:
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Chapter One

O THE red country and part of the gray country of

Oklahoma, the last rains came gently, and they did -

not cut the scarred earth. The plows crossed and
recrossed the rivulet marks. The last rains lifted the corn
quickly and scattered weed colonies and grass along the sides
of the roads so that the gray country and the dark red coun-
try began to disappear under a green cover. In the last part
of May the sky grew pale and the clouds that had hung in
high puffs for so long in the spring were dissipated. The sun
flared down on the growing corn day after day until a line
of brown spread along the edge of each green bayonet. The
clouds appeared, and went away, and in a while they did not
try any more. The weeds grew darker green to protect them-
selves, and they did not spread any more. The surface of the
earth crusted, a thin hard crust, and as the sky became pale,
so the earth became pale, pink in the red country and white
in the gray country.

In the water-cut gullies the earth dusted down in dry lit-
tle streams. Gophers and ant lions started small avalanches.
And as the sharp sun struck day after day, the leaves of the
young corn became less stiff and erect; they bent in a curve
at first, and then, as the central ribs of strength. grew weak,
each leaf tilted- downward. Then it was June, and the sun
shone more fiercely. The brown lines on the corn lcaves
widened and moved in on the central ribs. The weeds frayed

3




4 The Grapes of Wrath

and edged back toward their roots. The air was thin and the
sky more pale; and every day the earth paled.

In the roads where the teams moved, where the wheels
milled the ground and the hooves of the horses beat the
ground, the dirt crust broke and the dust formed. Every
moving thing lifted the dust into the air: a walking man
lifted 2 thin layer as high as his waist, and a wagon lifted the
dust as high as the fence tops, and an automobile boiled a
cloud behind it. The dust was long in settling back again.

When June was half gone, the big clouds moved up out
of Texas and the Gulf, high heavy clouds, rain-heads. The
men in the fields looked up at the clouds and sniffed at them
and held wet fingers up to sense the wind. And the horses
were nervous while the clouds were up. The rain-heads
dropped a little spattering and hurried on to some other
country. Behind them the sky was pale again and the sun
flared. In the dust there were drop craters where the rain
had fallen, and there were clean splashes on the corn, and
that was all.

A gentle wind followed the rain clouds, driving them on
northward, a wind that softly clashed the drying corn. A
day went by and the wind increased, steady, unbroken by
gusts. The dust from the roads fluffed up and spread out and
fell on the weeds beside the fields, and fell into the fields a
little way. Now the wind grew strong and hard and it

worked at the rain crust in the corn fields. Little by little the

sky was darkened by the mixing dust, and the wind felt over
the earth, loosened the dust, and carried it away. The wind
grew stronger. The rain crust broke and the dust lifted up
out of the fields and drove gray plumes into the air like slug-
gish smoke. The corn threshed the wind and made a dry,
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rushing sound. The finest dust did not settle back to earth
now, but disappeared into the darkening sky.

The wind grew stronger, whisked under stones, carried up
straws and old leaves, and even little clods, marking its
course as it sailed across the fields. The air and the sky dark-
ened and through them the sun shone redly, and there was a
raw sting in the air. During a night the wind raced faster

“over the land, dug cunningly among the rootlets of the corn,
and the corn fought the wind with its weakened leaves until
the roots were freed by the prying wind and then each stalk
settled wearily sideways toward the earth and pointed the
direction of the wind.

The dawn came, but no day. In the gray sky a red sun
appeared, a dim red circle that gave a little light, like dusk;
and as that day advanced, the dusk slipped back toward
darkness, and the wind cried and whimpered over the fallen
corn.

Men and women huddled in their houses, and they tied
handkerchiefs over their noses when they went out, and
wore goggles to protect their eyes.

When the night came again it was black night, for the
stars could not pierce the dust to get down, and the window
lights could not even spread beyond their own yards. Now
the dust was evenly mixed with the air, an emulsion of dust
and air. Houses were shut tight, and cloth wedged arcund
doors and windows, but the dust came in so thinly that it
could not be seen in the air, and it settled like pollen on the
chairs and tables, on the dishes. The people brushed it from
their shoulders. Little lines of dust lay at the door sills.

In the middle of that night the wind passed on and left
the land quiet. The dust-filled air muffled sound more com-
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pletely than fog does. The people, lying in their beds, heard
the wind stop. They awakened when the rushing wind was
gone. They lay quietly and listened deep into the stillness.
Then the roosters crowed, and their voices were muffled,
and the people stirred restlessly in their beds and Wanted the
morning. They knew it would take a long time for the dust
to settle out of the air. In the morning the dust hung like
fog, and the sun was as red as ripe new blood. All day the
dust sifted down from the sky, and the next day it sifted
down. An even blanket covered the earth. It settled on the
corn, piled up on the tops of the fence posts, piled up on
the wires; it settled on roofs, blanketed the weeds and trees.

The people came out of their houses and smelled the hot
stinging air and covered their noses from it. And the chil-
dren came out of the houses, but they did not run or shout
as they would have done after a rain. Men stood by their
fences and looked at the ruined corn, drying fast now, only a
little green showing through the film of dust. The men were
silent and they did not move often. And the women came out
of the houses to stand beside their men—to feel whether this
time the men would break. The women studied the men’s
faces secretly, for the corn could go, as long as something
else remained. The children stood near by, drawing figures
in the dust with bare toes, and the children sent exploring
senses out to see whether men and women would break. The
children peeked at the faces of the men and women, and

then drew careful lines in the dust with their toes. Horses

came to the watering troughs and nuzzled the water to clear
the surface dust. After a while the faces of the watching men

Jost their bemused perplexity and became hard and angry

and resistant. Then the women knew that they were safe and

that there was no break. Then they asked, What'll we do?




The Grapes of Wrath ’

And the men replied, I don’t know. But it was all right.
The women knew it was all right, and the watching children
knew it was all right. Women and children knew deep in
themselves that no misfortune was too great to bear if their
men were whole. The women went into the houses to their
work, and the children began to play, but cautiously at first.
As the day went forward the sun became less red. It flared
down on the dust-blanketed land. The men sat in the door-
ways of their houses; their hands were busy with sticks and
little rocks. The men sat still-thinking—figuring.
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2. The Obligation to Endure

THE HISTQRY OF LIFE on earth has been a2 history of intermction between living things
ard their surmoundings. To a large extent, the physical form and the habits of the earth's
wegpetztion and its animal life have been molded by the enmvironment Conzidesding the whaole
span of earthly time, the opposite effect, in which life sctually modifies its sumoundings. has
been relatively slight Only within the moment of time represented by the present century has
one species—man—acguired significant power to alter the nature of his world.

Dwring the past gquarter century this power has ot only increased to one of
disturbing magnitude but it has changed in characber. The most alarming of all man's assauks
upon the environment is the contamination of air, earth, Avers, and ses with dangerous and
even bethal materials. This pollution is for the most part irrecoverable; the chain of svil it
initiates not only in the world that must support life but in lving tisswes i for the most part
rreversible. In this now unversal contamination of the environment, chemicals are the
sinister and little-recognized partners of rediation in changing the very nature of the world—
the very nature of its life. Strontivm 90, released through nuclear enplosions into the air,
comes to earthin rain or drifts down 2z fallout, lodges in soil. enters into the grazs or com or
wheat grown there, and in time takes up its abode in the bones of 2 human being, there
to remain until his death. Similady, chemicals spreyed on croplands or forests or gardens
lie long in soil, enterng into living onganisms, passing from one to another in a chain of
poisoning and dezth. Or they pass mysteriously by undergrowend streams until they smerge
and, through the aldhemy of air and sunlight, combine into new forms that kil vegetztion, sicken
citle, and work unkniown harm on those who drink from onoe pure wells. A Albert
Schrweitzer has said, ‘Man can hardly even recognize the devils of his own oreation.” |t took
hundreds of millions of years to produce the [Fe that mow inhabits the earth—eons of time
in which that developing and ewlving and diversifying |fe reached 2 state of
adjustmeent and balance with its surmoundings. The environment. rigorously shaping and
directing the life it supported, contzined elements that were hostile 2= well 25 supporting.
Certzin rocks geve owt dangerous radiation; even within the light of the sun, from which all
life draws its energy. there were short-wave radiations with power to injure. Given time—
time not in years but in millermia—life adjusts, and 2 balanoe has been reached. For ime is the
essential ingredient: but in the modemn world there is no time. The rapidity of dhange and
the spesd with which new situztions are ceated follow the impetuous and heediess pace
of man rether than the deliberzte pace of nature. Radiztion is no longer merely the badiground
radiztion of rocks, the bombardment of cosmic rays, the ultraviolet of the sun that have
eiisted before there was any life on earth; radiation is now the unnatural creation of man’s
tampering with the atom The chemicals to which life is asked to make s adjestment are
na longer merely the calcium and silica and copper and zll the rest of the minerals washed
out of the rodks and cmied in rivers to the sea; they are the synthetic oeations of man's
invertiee mind, bressed in his laborztories, and hawving no counterparts in nature.
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To adjust to these chemicals would reguire time on the scale that is nature’s; it would reguire
not merely the years of 3 man's life but the life of generations. And sven this, were it by some
miracle possible, would be futile, for the new chemicals come from our laboratorizs in an
endless stream; almost five hundred annually find theirway into actual use in te United
States slone. The figure is staggering and its impli@tions are not easily grasped —500 new
chemicals to which the bodies of men and animals are reguired somehow to adapt each year,
chemicals totally outside the limits of biclogic experience.

Among them are many that are wsed in man’s war against nature. Since the mid-1940s over
200 basic chemicals have been oeated for use in kiling insects., weeds, rodents, and
other organisms described in the modermn vemacular as ‘pests’; and they are sold under
several thousand different brand names. These sprays. dusts, and as=rosols are now applied
almost universally to farms, gardens, forests, and homes — nonselective chemicls that have the
power to kill every insect, the ‘zood” and the “bad’, to stil the song of birds and the leaping of
fishi in the streams, to coat the leaves with a deadly film, and to linger on in soil—al this
though the intended f@rget may be only a few weeds or insects. Can anyone believe it is
possible to lay down such & barrage of poisons on the surface of the earth without making it
unfit for all life? They should not be called rsectiodes’, but ‘bioddes”. The whole process of
spraying seems cught up in an endless spiral. Since DDT was released for civilian use. a
process of escalztion has been going on in which ever more tokic materzls must be
found. This has happened because insects, in & triumphant vindication of Darwin's principle
of the survival of the fitbest, hawe evolved super races immune to the particular insecticide
used, hence a dezdlier one has always to be developed —and then a deadlier one than that. i
has happened also because, for reasons to be described |ater, destructive insects often
urdergo a ‘flareback’, or resurgence, after spraying. in numbers greater than before. Thus the
chemical war is never won, and all life is caught in its violent ocossfine.

Along with the possibility of the extinction of mankind by nudear war, the central problem of
our age has therefore become the contamination of man's total emwironment with swch
substances of inoredible potential for harm—substances that acoumulate in the tissues of
plants and animals and sven penetrate the zerm cells to shatter or slter the very material
of heredity upon which the shape of the future depends.
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They harm worms, bestles and thiuzands of other subtermanean speries that are vital 1o
agrioulare
» By Natan Donley, Tar Gunstone on June 1, 2021

oop up a shovelfol of healthy sodl, and youn'll likely be halding more living organisms than
there are people on Earth. Like citizens of an underzround ity that never sleeps, tens af
thousands of subtermmean species of myvertebraies, nematodes, bactenia and fung ars constanthy
filtening our water, recycling ouirients and belping to regulate the planet’s temperaturs,

Bt umder fields covered in fightly knit rows of com, soybeans, wheat and other mopocualture
Crops, a toxic soup of msecticides, herbicides and fungicides is wreaking havoc, according to

o recent analysis in the joormal Fromgers m Emvironmental Science. The study—to our
knowledze the most comprehensive review ever conducted on how pesticides affect soil health—
should migger immediate and substantive chanzes in how the Environmental Protection Azency
assesses the mzks posed by the nearly 850 pesticide ingradients approved for wse in the 115,

Bapulation: currently ipnore pesticides” harm to soil species. Cur study leaves no dowbt that this
disrezard mmist change. For our amatysiz, conducted by researchers at the Canter for Biological
Dirversity, Fniends of the Earth and the University of Maryland, we looked at nearly 400
published stodies comprising more than 2800 experiments on how pesticides affect soil
arganizms. Onr review encompassed 275 unique species of fvpes of sodl erganisms and 184
different pesticides or pesticide mixures.

In just over 70 percent of those expenments, pesticides wers found fo harm organisms critical to
maintaining healthy soils—hamms that have never been considered in the EPA s safety reviews.
Pesticide-imtensive agriculhms and pollution are drivins factors o the precipitous decline of
many s0il erganisms, such as ground beetles and sround-nesting bees. They have

been identified a3 the most siznificant driver of soil bicdiversity loss in the past decade.

Yot pesticide companiss and our pesticide regulaters have ignored that research The EPA,
which iz responsible for pesticide oversight in the U.5., openly acknowledees that semewhere
berween 30 and 10 percent of all agriculurally applied pesticides end up oo the sodl. Vet to
Assess pesticides’ harms to soil species, the agency still nses a single test speciss—ane that
spends its entire life abovesround in artificial bexes—to estimate rizk to all soil arganizms: the
European honeybes.
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The fact that the EPA relies on a species that litsrally may never toach soil in its extire lifs to
represent the thousands of species that lhve or develop undsrpround offers a distorbing glimpss
of how the 11.5. pesticide regulatery system is set up fo protect the pesticide mdustry instead of
species and their ecosvstens. What this uldmately me=ans 5 that pesticide approvals happen
without any regard for how those chemicals can harm soil arganisms.

To add to this. as principles of Tegenemative agriculore and soil health zain popularity armmd the
world, pesticide companies have jumped on the handwagon to greenwash their products.

Ewery major company now has Web materials toofing its role in promoting soil health, afien
advocating for redocing tilling and planting cover crops.

As general tensts, both these practices are indeed pood for soil health and, if adopted
responsibly, are preat steps fo take. But companis=s know that these practices are often
accompaniad by increased pesticide uss. When fields are not tilled, herbicides are frequently
nsad to kll weeds, and cover crops are often killed with chemicals before crop plamting, This
“one step forward. one step back™ approach is preventing meaningfol progress to protect our
soils. Pesticide companies have so far been successfol in coopting “healthy soil” messaging
becanss aur regulators have shown oo willinpmess to protect soil organisms from pesticides.

The long-term environmental cost of that failure can po longer be ipnored. Sodls are some of the
most comples ecosystems oo Eanth, containing nearly a guarter of the planet’s bindiversity.
Protecting them should be a prierity, not an afterthousht Char research indicates that achieving
this will require that we redoce the world's growng and unsustaimabls eliance on pesticide-
infensive agrioalturs. And it will require that the EPA fake ageressive steps to prodect soil health.
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By —Jokn Flesher, Amociated Press
Factory Farm: Provide Abundant Food, but Environment Suffers

Feb 4§, 2020 2:35 PM EDT

AERON, Towa (AP} — In recent vears, Fred Zenk built tare bams housing aboat 2 400 hogs
between them — lomz, white, concrete-and-mefal stroctures that are uhiquitous in the
Midwestem couniryside.

The Iowa farmer didn't follow state reguirements to g6t constmacton approval and file a mamirs
dispocal plan But Fenk's operation mitially flew under the radar of regalators, as have mamy
athers across the United States becanse of loopholes and spotty enforcement of laws imtended to
keep the nation's air and water clean,

Baef chicken, and pork bave become mare affordable staples in the American diet thanks to
indusiry consolidation and the rse of farms with tens of thousands of animals. Yet federal and
state environmental agencies ofien lack basic information such as whers they = located, how
many animals they te raising and how they deal with mamure,

The amimals and their waste have fouled waters. The enclomres spew air pollatants that promoete
climate change and are implicated i illnesses soch as asthma. The stench of mamumre — stored in
pifs beneath bams or open-air lazeons and eventually spread eo croplands as fertilizer — can
make Jifs mizerahls for peopls nearoy.

Far most of the nation"s history, meat and damry products came fom mdspendent famms that
raized animals in bamyards, pastores and rangeland But the syst=m now = conirelled by ziant
companies that contract with fammers to prodwoe livestock with the efficiency of aubo assembly
Imes inside warsbouse-like bams and sprawlhing fesdlots.

The spread of corporane animal famms is fuming neighbor azainst peizhbor io town halls and
courireems. lowa. the top U5, produocer of swine and egz-laying chickens, has been a major
bartlegroumd.

“It"s a fight for survival,” said Chris Petersen, who still rmises pigs in outdoor pens.
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Michsle Merksl a former EPA aftormey who quit ever the agency’s refuctancs to punish
polluting mega-farms and is co-divector of the advocacy group Food & Water Tustice, said the
industry “has aveided any effective repulation and accountability for a leog tme ™

Industry groaps say there are plenty of regulations and livesteck agricolhoe is simply adapting to
improved techoolegy, equipment and metheds.

“We're responding to what the market is giving us,” said Brady Beicks. whose company nins
mumarens large hog stacnmres in northeastern Iowa, “We'rs doing it responsibly; we're
passionanz about deing it. It incr=ases growth in rural Towa and it belps feed the world ™

The U5, Envirenmental Protection Agzency began to count the nation”s factory farms duning the
Obama administration it retreated when industry proups sued. Instead, the agency wses state
data to produce aomual statistcs about only the bigeest operations.

As of 2018, the nationwide EPA tally was about 20,300 — a roughly Sve-fold incrsase over
nearly four decades.

Vet it's a tiny fraction of all confined animal operatons. The U5, Department of Asniculture
estimaies there are more than 450,00, moest ton small for inclosion in the EPA count.

Towa bas B0 miltion farm animals and 3 million people. Yet in 2017, repulators didn't know how
many livestock farms were in the state. Under federal pressure, the Deparmment of MWatral
Besources pored over asrial photos, discoevering 4,200 previeusly unknown facilities.

Zeok’™s Phymouth County farm was among them

“We kpew nothing about his eperagon.” said Sheila Kenny, an environmental specialist with the
stafe agency.

Zeok acknowledzed breaking the rules bt said no harm was dope. He paid a $4,5040 fne.

“You think you can get by with something ence in a while and you can’t,” he said, saelling
amoog his bams, tractor and feed hins.

T state regulators, swch discovenias mean the system works, Crfics say the Iowa experisnce
shows how eazily livestock operations can escape detection.

Parting thousands of animals in ope enclosare produces uge amounts of mamme, Unlike human
sewage, which is treated and released to waterways, animal waste is stored, then spread an
croplands as fertilizer,

Farmers imsist they are careful.

“We take soil tests, we decide how nmuch manure if peeds and that's how much we apply,”
B=icks said.
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Ervirenmental sroaps say Selds often can't handls the volumes of marare prodoced, leading to
runodf. Such pollution is exempt fTom repolaten under the 1972 Clean Wter Act, ewen thowgh
agricuttare is the biggest contaminater of rivers and someam:, according to the EPA

In Emmett County, Towa, small fammer Grordon Gamison mued a pearby operaton with 4,400
hoes, copfending mamare from its cooplands fouls a creek that mans throush bis property and
fzeds the Des Maoines Fiver

“They'r2 using me for a waste dispesal site.” Gamison said

Livestock farms zemerate about 7% of the nation's ammronia emissions, plus gases that canss
elobal wamming, partionlarly methane.

Vet they aren’t reguired to Z=t permits under the Clean Air Act The povermment hasn't decided
how to measurs emissions fom bams, feadlots, storaze lagoons and croplands.

And under President Donald Trump, EPA has exsmpted livestock operations fom reguirements
under other laws that indosimies repor sismificant relsazes of air pollofants incloding ammonia
and hydrezen sulfide.

muﬁm?ﬁtm'eari hamvyard whiffs were nothing like the overpowrering stench from today’s
supersized operagons.
“You don"t want to be anywhere near them ™ said Brad Trom. a crop prodocer in Minnesata's

Diodse County, whi lives within three miles of 11 stroctores bousing 30,000 swane. He savs he's
been stazpered by powerfitl odors bamreling across his felds.

Fammuers say they're trving to rechece the smells but contend they're 3 nommal part of country life

“T've never lived on a famm that didn"t have nanme’s fagmances on it,” said Gary Sowversizn, a
swine proeduwcer in Towa™s Howard County.

Bezzearch has linked proximity to factory farms to warions bealth risks. But sciendsts
acknowledze it's nearly mipossible fo pin someone’s insss on a certain pollater.

Jeff and (Gail Schwartzkopf say after a hog mepa-bam was built a guarter-mile from their homes
in marthern Iowa, they developed burning and icching eves, throat sorensss and hody rashes.
They fzar the manure odors are making them sick and moining their home.

“Mobody's poins to want to buy it We're stack ™ Teff Shwantzkop said
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Howr Fertihizers Harma Earth More Than Help Your Lawm
Chemical uneff from residential and farm products affects mvers, sireams and even the ocean

o Tuly 20, 2009

EarthT all:: What effects do fertilizers, pesticides and herbicides nsed on residential
lawms or on farms have on nearby water bodies ke rivers, streams—aor even the ocean for
those of us who live mear the shore?

— Lindy Reddmeton, Mamahaelkin, NJ

Wiith the advent of the so-called Green Fevolotion in the second half of the 20th cenpory—when
farmers began touse techoelegical advances fo boost vields—synthetc fertilizers, pesticidss and

herbicides became commonplace aromd the world not only en fanms, bt in backyard gardens
and on froot lawms as well

These chemicals, mamy of which were developed in the lab and are petroleum-based, have
allowed farmers and gardeners of every stnips to exercise greater coniol over the plants they
want to gZrow by ennching the immediate environment and warding off pests. Bat soch benefits
haven't come witheat epviroonmental costs—namely the whelssals pollution of most of o
smeams, rivers, ponds, lakes and even coastal areas, as these synthefic chemicals nm-off mio the
nearby Walterways.

When the excess outrents Tom all the fertilizer we use nmms off nto our waterways, they causs
alzae blopms sometimes big enough to make waterways mpassable. When the algae die, they
simk to the bortom and decompese i 3 process that remess oxypen from the water. Fizh and
ather aquatic species can't sovive M these so-called “dead zones™ and so they die or move oo o
Ereener underwater pastares,

A relared issue iz the poisoning of aquatic lifs. According to the U5, Centers for Dissaze Contral
(D), Americans alone chum through 75 million peands of pesticides sach year to keep the
tags off their peapods and pehunias. When those chemicals get into waterways, fsh ingest them
and become dizsased. Humans who eat diseased fich can themsslves become ill. completing the
circle wronght by pelhution.

A 2007 stady of pollation in rivers arcund Pertland, Orezen found that wild salmon thers are
swimming argund with dozens of synthetic chemicals in their systems. Another recent study
from Indiana found that a variety of com genstically engineered to produce the insecticide Bt is
having tewic effects on non-target aquatic imsects, inchding caddis flies, a major feod source for
fish and frags.

The sohifion, of course, is to go organic, both at home and on the farm. According to the Orzanic
Trade Association, organic farmers and gardensrs use composted mamire and other natural
materials, as well as crop rotation, to help improve soil femility, mther than synthetic ferfilizers
that cam result in an overabundance of oumients. As a result, these practices protect mround water
supplies and aveid nmed of chenmicals that can canse dead zones and poisoned aquatic life.
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There is now a large varety of organic fertilizer available commercially, as well as many ways
to keep pests at bay without resorting to harsh synthetic chemicals. A wealth of information on
growing sreensr can be found online: Check out OrganicGardeningGum com and the 115,
Department of Asmcultore’s Alternative Famming Svstem Information Center, for starfers. Those
inferested in face-to-face advice should consult with a master zardener at a local nursery that
specializes in organic gardeming.
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Genetically Modified Foods

This article was medically reviewed by Samantha Cassetty. M5, D, a potrition and wellness

expert with a private practice based in New Yok Chty.

GMO prochuce tends to be less expensive. Hybrid Imapes'Getty Images
= MO foods are designed to be healthier and cheaper to prodoce.

» Advantages of GMO foods include added nutrients, fewer pesticides, and cheaper
prices.
= Dizsadvamtages of GALO foods cam be allergic reactions or increased antibiotic
resistance.
Cenetically modified arganizms (GMO0:) are living orgamisms that have had their genes altersd
io some way — also called "bicenginesTing. "
GMIOs can be animalks or bacteria, bot most often they are cops like corn or potatoss that have
been tweaked in a lab to increass the amount er quality of food they produce.

There are many advantages of GMO cops, ut some groups have Zised cogeems that GMOs
may have negative health effects. Here's what you need to konow about the pros and cons of
GO fords and whether vou should avoid them.

What are GRIOsT

Humans hive been altering the genetics of plants for thousands of years through the show process
of grosi-breedins hetwesn crops. Today, sciembizts can take a shortout to modify plants by editng
their DNA in a lab ssfting.

Chances are, you've eaten GMO foods withouwt even realizmg it — in 3018, around 92% of

Lo and 24%% of sovbieans srewn o the U5 came from genetically modified sesds.

The process of ceating a GMO plant is complex, at it follows these basic steps:
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1. B.eszarchers identify the genes in a plant that canse specific traits, such as resistance to nsects.
2. They then maks coples of these insect resistance genes in a lab.
3. Srientsts newt nsert the zene copios into the DA of anaother plant's calls

4. Thess modified cells are then used to frow new, insect-resistant plants that will go throwsh
varous reviews and tests before they are sold to fammers.

FPros Cons
»  Fewer pesticides «  May couse allergic reactions
«  Dften cost less « Moy increase anfibiotic resistance

»  May have more notrients

Pros of GRIOs

"M are desipned to be extra — extra healthy, exma fast-zrowins, and exira resistant to
weather or pests," says Memo L. Moz, FhD a hiomedical researcher at the UT Southwestem
Meadical Center.

Bacause sciemtists can select the mest ideal maits to inchude in GO crops, there ans mamy
advantagss of modified foods. incloding:

GO may have fewer pesticides

Many GMO crops have been altered to be less valnerable to nsects and othar pests. For
example, Br-cogp i= a GMO crop that has a gens added from Bacilhes thuringiensis, a nahurally
ocouming soil bactera.,

This gene causes the corm to produce a protein that kills mamy pests and insscts, helping to
protect the com from damagze. "Instead of having to be sprayed with a complex pesficide, these
crops come with an mnate ‘pesticide’," Mormis says.

This means that farmers don't need to use as pnch pesticide on crops liks Bi-com - g 2020
stody found that farmers with GMID coops redoced their pesticide uze by 775 4 million kilograms
(B.3%) between 1994 and 2018,

Quick €ip: The use of fewer pesticidss i crops may l=ad w fewer health risks for peopls eating
them and Jess dampass to the emvironment.

GAIOs are nsnally cheaper

GMO crops ars bred to prow efficiently — this means that farmers can produce the same amouant
of food using less land, Jess water, and fewer pesticides than conventional crops.
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Bacmse they can save on resources, food prodocers can alse charge Lower prices for GMO
foods. In some cases, the costs of foods like com, beets, and sovbeans may be oot by 13%: do

a5
CALOs may have more nofrients

Certain GMO crops are desipnad to provide more mumients ke vitamims or minerals. For
example researchers have been able to creats a odifed formpn of Afpcan comp that coatains:

« 1 times as moach folats when compared to raditional crops
« 0 fimes as moch yipgdn © when compared to raditional crops
« 159 dmes mare beta-carotens than traditional crops

Important: This may be especially helpful in regions where people suffer from mutritional

Cons of GAOs

GMO crops can offer many advamtages in costs and nuimfion. bat some experts woary that they
carry health msks, as well

CGMOs may canse allergic reactions

Bacause GMO foods contain DMA fromy other organizms, it's pessible that the pew DINA can
trigzer allergiss in people who wouldn't normally be allerzic to the feoad.

In ome instance, 3 G0 sovbean coop created using ONA from a Brazl mit was unsafe far
people with mot allarzies and couldn't be releazsd o the public.

However, GMO foods go through extensive allergen testing, so they shouldn's pecessamiv be
rizkier than conventional crops.
CALODs may increase antbiofic resistance

When GMO scisntists insert new DNA into plant cells, they will often add in an additional gene
that makes the medified cells resistant o andbigtics. They can then nse an antibiodic to kill off
any plant cells that didn't successfully take m the new DA

Hiwever, pegsarchers are fimdine that these antibiotc-resistant genes den't always zo away oncs
vor dipest GMO foods, but can acmally be paszed through vour feces into sewage systems.
Some experts woiry that thess penes may be ghoorbed inin bampdn] bactaria fmmd m sewers or
your zut that can case serious illnesses like staph infections. This means that the wsual anfibsotic
u'eannm'rgwnuldbepu'am'lﬁs azainst these new super-bactena.

Mot all experts agres on this concern, however — 5pme soienfists argoe that this oype of gene
transfer is very unliksly and there is litle risk to bumans,
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Insider's takeaway

GMO crops have mamy advantages for your healih, such as greater muiritional vahse and fewer
pesticides. They may also be cheaper for fanmers fo grow, allowing for lower food prices.

Though thers are possible ricks, major azencies like the US Food and Dimug Adminismaton and
ihe Environmental Protection A gency fighily regolate GMO foods and ensure that they are safe
for peaple o =at "I consumes GMO products and feed them fo moy family without hesitrbon.
Normis says.
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