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Abstract
Science can be complicated for students who are English language learners (ELLs). Due to the
content specific vocabulary and the skills required to investigate science-related topics, ELLs
may struggle in the classroom unless they are provided with the proper supports. These
supports can include the incorporation of meaningful activities centered around inquiry-based
science and the use of students' native language (L1) in the classroom. Bilingual lessons
incorporating inquiry science was chosen as the focus for this project to reflect the resources
supported by the research showing their effectiveness. This project outlines the design of three
science units intended for ELLs in a bilingual setting. It was designed for a rural school in
Western New York that does not currently offer bilingual education for its’ ELLs, whose L1 is
Spanish. In this project, teacher-created lessons based on three eighth-grade science units were
created with inquiry-based activities. Fifty lessons were designed to be implemented in a 50:50
dual-language classroom. These lessons can serve as a basis for teachers and school districts
who may desire to incorporate inquiry-based science lessons in a bilingual setting.
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Introduction
English language learners (ELLs) face many struggles in content-area classrooms due to
the language-specific words they encounter and their low proficiency level in academic English
(Nutta, Bautista, & Butler, 2011; Wright, 2010). This is especially true for science (Herrera &
Murry, 2005). The discourse of science classrooms is very different from other content areas,
and science classrooms often incorporate inquiry-based instruction in order to model what occurs
in the scientific field (Fathman & Crowther, 2006). Inquiry-based instruction is a hands-on
approach to learning science, and includes the ability to question, hypothesize, analyze, and
report findings (National Science Education Standards, NSES, 1996). Therefore, ELLs may
have more difficulty in a science classroom because they are required to think as real scientists
do. ELLs not only have to learn brand new concepts and vocabulary, but they also have to
recognize science-content vocabulary that may have a different meaning from one content class
to another (Fathman & Crowther, 2006; Herrera & Murry, 2005; Nutta et al., 2011).
Bilingual education, or the use of the native language (L1) and the second language (L2)
together is an effective way to combat some of the challenges ELLs face in the classroom.
Students who are given access to their L1 and their prior knowledge and experiences are more
likely to succeed in school (García, 2005; Thomas & Collier, 1997). Bilingual education can
have many positive benefits for ELLs, especially in the subject of science (Clark, Touchman,
Martinez-Garza, Ramírez-Marin & Drews, 2012; Herrera & Murry, 2005 Nutta et al., 2011;
Reyes, 2007). Again, ELLs are faced with an enormous challenge because they have to learn
both language and content at the same time (Herrera & Murry, 2005; Lee, 2005). Neither
teachers nor their students can afford to lose time by separating the two, otherwise, ELLs may
struggle to maintain the academic level of their peers (García, 2005; Thomas & Collier, 1997).
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There are further difficulties with legislation that requires high-stakes testing (i.e. No Child Left
Behind) and schools are finding it increasingly difficult to meet the needs of ELLs (Lee, 2005).
Bilingual education may be able to meet these needs in the science classroom.
Problem
ELLs are often not provided the proper instruction that allows them to relate to and
understand science (Fathman & Crowther, 2006; Fradd & Lee, 1999). As ELLs are the fastest
growing group in schools in the U.S. (Nutta et al., 2011), educators are faced with an enormous
problem of how best to help them understand science content. Even though bilingual education
is one of the best ways to help students learn both language and content (Clark, Touchman,
Martinez-Garza, Ramírez-Marin & Drews, 2012; Herrera & Murry, 2005; Nutta et al., 2011;
Reyes, 2007), it is not always implemented. Schools may not have enough money or the
resources to support a bilingual education program. Instead, the solution is to provide English as
a second language (ESL) classes in which the instruction does not use the L1 (Gándara,
Rumberger, Maxwell-Jolly, & Callahan, 2003; Nutta et al., 2011). Nevertheless, research shows
that ESL classes do not necessarily help ELLs with academic content (Nutta et al., 2011; Thomas
& Collier, 1997). Bilingual education is significant in that the L1 is incorporated, which has
been proven to help ELLs succeed (Cummins, 2000; Gajo, 2007; Thomas & Collier, 1997).
Even when bilingual education is used as a model in schools, there are few science curricula
designed with L1 and L2 supports, since bilingual programs often do not include science in
general (Rosebery, Warren & Conant, 1993).
The content area of science is very language specific and heavy in discourse with which
students may not be as familiar (Nutta et al., 2011; Stoddart, Pinal, Latzke, & Canaday, 2002;
Wright, 2010). The classroom rules for science discourse may need to be taught explicitly
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because the discourse may be difficult for ELLs to understand (Lee, 2005). If it is not taught
explicitly, ELLs may have a difficult time maintaining the same academic achievement as their
peers (Nutta et al., 2011; Reyes & Kleyn, 2010). As Cummins (2000) explains, “students must
learn the language of instruction at the same time as they are expected to learn academic content
through the language of instruction” (p. 57). Bilingual education is one of the most effective
models in which content and language are taught simultaneously and could therefore address
this.
If ELLs are behind their peers in the content area of science, they may have also have
problems succeeding on the New York State (NYS) Science Test, which is taken in eighth grade,
as well as fourth, tenth, and twelfth. There is already an achievement gap between ELLs and
their native-English speaking peers within the content area of science (Abedi, 2004; National
Center for Education Statistics, 1996), yet ELLs are still expected to show progress comparable
to that of their peers (Cummins, 2000; Thomas & Collier, 1997). The problem then becomes
how best to accommodate ELLs without sacrificing time and content learning.
A school located in Western New York (WNY) faces some of these problems as
previously mentioned. In this school, there is a small population of ELLs that do not receive
instruction in their native language or a bilingual curriculum due to a lack of resources and
materials needed for bilingual services. Due to a lack of L1 use in combination with a bilingual
curriculum, the eighth grade science curriculum in this school is not entirely suitable for ELLs.
The curriculum contains vocabulary and activities that may not be understood by ELLs unless
they are provided with supports in their L1. While NYS does not require bilingual services to be
provided if there are less than twenty students who speak the same language other than English
in the same grade (NYS Education Department, 2012), schools in general may still desire to
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incorporate bilingual classes based on the research showing its' effectiveness (Cummins, 2000;
Gajo 2007; Reyes, 2007; Thomas & Collier, 1997).
Purpose
In order for ELLs to be successful in the science classroom, ELLs should be given the
proper support through a bilingual curriculum that incorporates their L1 (García, 2005; Lee,
2005). The research shows that there is a gap in the number of bilingual science curricula
available for schools. This project helps to fill that gap. The purpose of this project, therefore,
was to improve educational practice at a rural school in WNY and become the first set of
bilingual science lessons for eighth grade in the school district. It was designed to serve as an
example and a basis for the development of more science curricula. The goal in designing
bilingual science units for this school was to have it serve as a guide for other schools who are
faced with time constraints and may be financially unable to create their own units, and yet
would like to provide ELLs with these bilingual supports. This project sought to modify and add
a Spanish, bilingual component to three eighth grade units on motion, forces, and energy. Since
NYS gives standardized tests in science to students in grades four, eight, ten, and twelve
(http://www.nyspirc.org/pdf/NYS%20Standardized%20Tests.pdf), modifying eighth-grade units and
adding a bilingual component to it may prove useful for educators of ELLs.
Significance
ELLs are the fastest growing group in schools in the U.S. (Nutta et al., 2011). Therefore,
we need to modify their instruction through bilingual units. This project is significant as this
school does not have bilingual lessons for the eighth grade science classroom. The units in
English involving motion, forces, and energy will be modified and adapted to Spanish to help
ELLs whose L1 is Spanish. Numerous studies have examined the effectiveness of implementing

5
INQUIRY SCIENCE FOR A BILINGUAL SETTING
bilingual programs (see e.g., Cummins, 2000; Gajo, 2007; Lee, 2005; Rolstad, Mahoney, &
Glass, 2005), yet the curricula designed for these programs are not always made available to
educators without first having to pay for them. Those curricula that are free and available,
however, are not of high quality and do not match the National Science Education Standards
(NSES) and Common Core Standards (Lee, 2005). Thus, this curriculum will be provided to
educators online at no charge. It will also align with the NSES and the Common Core Standards.
Finally, this curriculum project will add to the literature base, and will help other teachers who
are looking to implement a bilingual curriculum for eighth-grade science.
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Literature Review
This literature review seeks to examine bilingual education in relation to science, inquirybased instruction for ELLs. First, the researcher will examine who language learners are and
what their make-up is in the United States. Then the history of L2 use in the U.S. and how nonmainstream people have been restricted in their L1 use will be discussed. The researcher will
then look at the achievement gap between ELLs and their native English-speaking peers. This
will be followed by a look at the English-Only Movement and how it has affected language
policy in the U.S.. In the next section, bilingual education and its' positive effects for students
will be discussed, followed by data that presents the many difficulties ELLs face in relation to
science and why language and science should be taught simultaneously. Then, an in-depth look
at inquiry science in the classroom in general and with ELLs will be given. The final section
will show how inquiry science for ELLs in a bilingual setting is the optimal course for teaching
science.
English Language Learners
The term ELL represents any student in school whose L1 is not English. Traditionally,
the term for this type of student used to be LEP, or limited English proficient. While this
acronym is still used in legislation such as No Child Left Behind (NCLB) and is often
interchangeable with ELL, ELL will furthermore be the reference used in this curriculum project.
LEP suggests a deficiency for students learning English and often implies a negative
connotation. ELL is more encompassing of students and does not imply a deficiency (Wright,
2010). To be identified an ELL, a student must be a nonnative speaker of English and score at a
level deemed to be below English proficient on a state-mandated proficiency exam (Abedi,
2004).
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An ELL's proficiency level lies on a very large spectrum, from low levels of English
proficiency to high levels of proficiency (Nutta et al., 2011). ELLs are part of a very diverse
background and vary in levels of proficiency, as well as in family characteristics, language
background, and cultural background. Often ELLs come from families with low socioeconomic
status (August & Hakuta, 1997). In grades sixth through twelve in the year 2000, 60% of ELLs
lived in a low-income family versus 32% of their native English-speaking peers (García, Jensen,
& Scribner, 2009). ELLs are comprised of both native-born citizens of the U.S. and immigrants.
In fact, 57% of ELLs were born in the U.S. while 43% of ELLs moved here from another
country (http://www.ncte.org/library/NCTEFiles/Resources/PolicyResearch/ELLResearchBrief.pdf ).
Those who did immigrate from another country make up a variety of backgrounds. In 2000, the
majority of immigrants came from Mexico (40%), followed by the Caribbean and East Asia
(10%). Central and South America, Indochina, West Asia, Russia and other countries from the
former Soviet Union, and Africa also contribute to the high number of immigrants in the U.S.
(García et al., 2009)
Between 2001-2002 there were almost four million ELLs in grades K-12 in public
schools, which was an increase of 72% from 1992 (Zehler et al., 2003). During this time, ELLs
were primarily enrolled in K-3 classrooms (44%) followed by middle-school classrooms at 35%
and then high-school grades at 19% (August & Shanahan, 2008). NYS contains the third largest
amount of ELLs (over one million) and represents 9.7% of the total U.S. ELL population. Other
states with high numbers of ELLs include California, Texas, Florida, Illinois, and New Jersey
(Batalova & McHugh, 2010). It is suggested that by the year 2020, fifty percent of the students
in public schools will be from a language-minority background (Thomas & Collier, 1997). As it
stands, Spanish-speakers already represent the majority of the ELLs in the U.S., with more than
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73% of students having Spanish as their L1 (Batalova & McHugh, 2010; Herrera & Murry,
2005; Zehler et al., 2003). Including Spanish, there are more than 350 languages spoken by
ELLs in the nation, such as Chinese, Vietnamese, French/Haitian Creole, Korean, Hindi, and
Arabic; among others. Spanish is also the top language spoken by ELLs in New York State
(Batalova & McHugh, 2010).
The History of Language Use in the United States
The concept of speaking languages other than English in the United States dates back to
the 1700s when Europeans began settling more territory for themselves; these languages
included German, French, Spanish, and Dutch, as well as others (García, 2009). No single
language was chosen as the official language of the United States at the signing of the
Constitution (Crawford, 1999; García, 2009; Wiley, 2004). Wiley (2004) suggests possible
reasons for this, such as the idea that English was already well-established in the U.S. and
making it the official language did not seem necessary. The founders may have understood that
the country had a history of linguistic diversity and many of these diverse minorities had
supported the American Revolution. These minorities may have taken offense to one official
language being imposed on the country (Wiley, 2004). Multiple languages have been prevalent
throughout history, from the early Native American tribes to the original thirteen colonies (Wiley
& Wright, 2004). While the U.S. has never truly been monolingual (Cashman, 2006; Wiley &
Wright, 2004), most schools may not choose to recognize the potential of incorporating the L1,
and thus only teach in English (Nutta et al., 2011).
Throughout the history of the United States, there have been times of tolerance for
languages other than English (LOTE), as well as periods that prevented or inhibited the use of a
LOTE (García, 2009; Wiley & Wright, 2004). Often, the causes for intolerance were due to
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feelings of hostility of the mainstream, or dominant group, towards speakers of minority
languages (Wiley, 2007). Language groups during the 18th century through the late 19th century
went through times of acceptance and attack based on their ethnicity, race, or their religious
background (Wiley & Wright, 2004). For example, between 1879 and 1902, the U.S
government built boarding schools for Native Americans. At these schools the students were
forbidden to speak their native language, but instead had to adopt English (García, 2009; Wiley,
2007). Nativists, or people who are against immigration and tend to be of White background,
succeeded in their desire to make English a requirement for those immigrants who wanted to
become a U.S. Citizen in the early 20th century (Wiley & Wright, 2004). Nativists also believe
that the English language, patriotism, and being a “true” American all correspond to one another;
thus in their opinion, people who do not acquire English are neither patriotic, nor American
(Wiley, 2004).
World War I also saw a repression of languages, especially towards the German
language. Before the war, there were many bilingual schools with the language of instruction in
German. However, between 1917 and 1922, German instruction was eliminated when many
states passed laws making English the official language for instruction, and at the same time,
preventing the use of other languages (Wiley, 2007; Wiley & Wright, 2004). During the 1920s
to the 1950s, many of these laws eliminating German were overturned, and policies towards the
adoption of the mainstream culture were lessened in their severity (Wiley, 2007).
Key legislation passed in the 1960s to support students that did not speak English as their
L1. The Bilingual Education Act of the Title VII of the Elementary and Secondary Education
Act was signed into law in 1968. This Act identified students with limited English-speaking
ability to be a major educational problem for the U.S. (Wiese & García, 1998). The goal of the
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Act was to provide equal educational opportunities for students whose L1 was not English. The
goal did not stress the maintenance of the students' L1 (Wiese & García, 1998). According to
August and Hakuta (1997), “the primary focus of Title VII programs...has been on providing
meaningful and equitable access for English-language learners to the curriculum, rather than
serving as an instrument of language policy for the nation through the development of their
native languages" (p. 16).
The Bilingual Education Act was also designed to provide federal money for schools to
implement bilingual programs (García, 2009; Wiley & Wright, 2004). Yet the Act was not
entirely clear in its' goals nor the types of bilingual programs that qualified. As a result, there
were a variety of programs that developed under the title of bilingual education that may not
have followed the true definition of a bilingual program, nor did the Act actually suggest that
native language instruction should be used and maintained as a resource for ELLs. In reality,
many of the programs were more transitional or of ESL in nature (Wiley, 2007; Wiley & Wright,
2004). This led to six reauthorizations of the Act (1968, 1974, 1978, 1984, 1988, and 1994), and
was finally renamed in 2002 with the implementation of NCLB by President George W. Bush
(Wiese & García, 1998).
Lau v. Nichols (1974) also affected language use in the U.S.. This was an important
Supreme Court decision that clarified that school districts must provide accommodations for
language-minority students (Herrera & Murry, 2005; Wiley, 2004; Wiley, 2007). The case was
originally presented in California. Parents of Chinese-American students brought it forward
claiming their children faced discrimination because they were segregated in schools. Yet the
California Court did not agree with the parents and so the case went to the Supreme Court. The
judge delivering the opinion of the Court declared that the school districts violated the Civil
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Rights Act of 1964 by not providing the appropriate instruction for ELLs. Lau v. Nichols did not
require schools to implement bilingual education; only that schools need to teach basic English
skills. The Lau Remedies sought to prescribe policies outlining how ELLs should be taught in
schools. Yet more restrictions came in the 1980s when efforts were increased to make English
the official language and restrict language accommodations for people whose L1 was not English
(Wiley, 2004; Wiley, 2007). The government lessened the effects of the Lau Remedies by not
emphasizing the importance of bilingual education (Wiley, 2007).
NCLB. The passage of NCLB in 2001 by President George W. Bush did not help to
progress the bilingual movement. The Bilingual Education Act of 1968 was renamed NCLB
(Rolstad et al., 2005; Wiese & García, 1998; Wiley & Wright, 2004), and was designed to close
the achievement gap between students of different ethnicities and their White, middle-class peers
(Herrera & Murry, 2005). The word bilingual was not included in the law and titles of offices
were completely renamed to emphasize the acquisition of English only, rather than the addition
of another language. For example, the Office for Bilingual Education and Minority Language
Affairs changed its name to the Office of English Language Acquisition, Language
Enhancement, and Academic Achievement for Limited English Proficient Students (Wiley &
Wright, 2004). This law discouraged bilingual education but favored the quick transition from
the L1 to the acquisition of English. Yet research does not support nor provide sufficient
evidence in favor of acquiring English as soon as possible through the medium of English
(Rolstad et al., 2005). In fact, an analysis by Rolstad et al. (2005) of seventeen studies supports
and encourages bilingual education as opposed to all-English programs. Specifically, Dual
Bilingual Education (DBE) in which both the L1and the L2 are used, is shown to even be more
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effective than Transitional Bilingual Education (TBE), or the use of the L1 only for the transition
to the L2 (Rolstad et al., 2005).
NCLB and high-stakes assessments have also limited curricula, especially for ELLs
(Herrera & Murry, 2005). As more educators feel the need to adapt their teaching methods to
match the state assessments, curricula is being adapted and weakened in content (Herrera &
Murry, 2005). Teachers may feel pressured to teach in English rather than the L1, even though
research supports the incorporation of the L1 as an effective means of acquiring English and
content matter (Herrera & Murry, 2005; Nutta et al., 2011; Reyes, 2007; Thomas & Collier,
1997). With high-stakes testing from state assessments, the need for ELLs to achieve in school
is higher than before because ELLs are now part of the accountability process for schools to
achieve Adequate Yearly Progress (AYP) (Lee, 2005). Title I of NCLB has ELL students
assessed by the same tests developed mainly for native English speakers, and Title III requires
states to measure an ELLs' English proficiency in reading, writing, listening, and speaking as
part of the AYP. These students are often assessed without factoring in the level of preparedness
nor their proficiency in English (Abedi & Gándara, 2006). If a school does not make AYP, they
become a “school in need of improvement” and are required to make changes to improve in
academics (http://www.nyspirc.org/pdf/NYS%20Standardized%20Tests.pdf). While schools must
adopt both standards and assessments for science achievement, these results are not included in
the AYP (Department of Education, 2007). ELLs are still expected to show progress with statemandated standardized assessments and the results of their progress are then projected to reflect
the adequacy of schools and instruction (Cummins, 2000). This then leads to an increased
amount of pressure on educators of ELLs to modify and adapt curricula to better prepare their
students for standardized assessments in order to match the level of their native-English speaking
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peers. This requires time and resources to develop materials, both of which educators do not
often have (Lee, 2005).
Achievement Gap
ELLs start school at a disadvantage in comparison to their native English-speaking peers.
This is a result of their limited English abilities, which often leads to an achievement gap
between ELLs and non-ELLs. Abedi (2004) has shown that there is already an achievement gap
between ELLs and their peers on state assessments. There exists an achievement gap the
moment ELLs enter schools because ELLs often require extra time to reach the grade-level of
their peers (Abedi & Gándara, 2004; August & Hakuta, 1997). There are numerous factors that
have contributed to the achievement gap, including the high poverty rate of the families with
ELLs, families who do not achieve high levels of education, assessments that do not properly
measure the students' ability, and schools that lack the proper resources to accommodate ELLs.
Science achievement in general shows a gap between these students on assessments (National
Center for Education Statistics, 1996).
Academic language. Part of the reason there is an achievement gap between ELLs and
their native-English speaking peers may be the academic language found in content classrooms.
Academic language is sometimes referred to as CALP, or cognitive academic language
proficiency, and it involves advanced skills in reading, writing, speaking, and listening
(Cummins, 2000; García, 2005). Certain linguistic functions, such as debating and
hypothesizing, are features of academic language because they are cognitively difficult and are
often not presented in a context for ELLs to understand (García, 2005). For ELLs to be
successful in content-area learning, they must be able to reach CALP proficiency (Herrera &
Murry, 2005). Yet reaching CALP proficiency in a content area could take five to seven years
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(Cummins, 2000; Thomas & Collier, 1997). During this time, ELLs may continue to fall behind
their peers, thus increasing the achievement gap.
There are three components of CALP which must be developed simultaneously in order
for ELLs to lessen the gap in achievement. The first component is cognitive, which requires that
instruction incorporate higher-order thinking abilities such as analysis, synthesis, and evaluation.
The second component involves the development of language awareness, or metacognition.
Students who have metacognition are able to think about their L1 in comparison to the L2. The
final component of CALP is academic content and this component best supports the need for
bilingual education. To develop CALP, the content areas must be taught with language
instruction. This allows ELLs to acquire the specific vocabulary and discourse related to the
content area (Cummins, 2000; Herrera & Murry, 2005). Maintaining the same grade-level as
peers in terms of academic language will require between five and ten years at the minimum and
longer if the literacy in the L1 has not been developed (Herrera & Murry, 2005; Thomas &
Collier, 1997). Yet if the student is taught in the L1 and the L2, ELLs may be able to maintain
the same grade-level of their peers in terms of content (Herrera & Murry, 2005; Thomas &
Collier, 1997). While the L2 may be necessary to close the achievement gap, there has been
opposition to its' incorporation due to the strong support for English-Only in schools.
English-Only Movement
Just as NCLB has limited bilingual education in favor of English-Only programs, there
have also been instances where individuals or organizations have attempted to make English the
official language of the U.S. and have effectively dismantled bilingual education in some states
(Wiley & Wright, 2004). Most of these pushes against bilingual education have come from what
is known as the English-Only Movement. Included in this movement is Senator S.I. Hayakawa
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who founded an organization called U.S. English in the 1980s in order to create a constitutional
amendment to make English the official language. He was successful in moving his agenda
forward to the point that English-only measures passed in 23 states (Crawford, 2007). Yet by the
1990s this organization still had not achieved its' true goal of making English the official
language on the federal level (Crawford, 2007; Wiley, 1996, 2004).
Similarly, Ron Unz, a private business person, also influenced the English-Only
Movement (Wiley & Wright, 2004). One major claim he made to influence people was that
bilingual education caused high drop-out rates for language-minority students, when in reality
these students were not receiving the language or educational resources they needed (Wiley,
1996). Claims were also made that bilingual education would hinder an ELLs' ability to learn
English because the L1 would interfere with the L2 (Wiley & Wright, 2004). Through Unz's
campaigns, three successful propositions passed in the states of Arizona, California, and
Massachusetts to restrict bilingual education (Wiley, 2004). The research on the effectiveness of
bilingual education does not support these propositions. Instead, research shows it is necessary
to maintain the L1 while it is still being developed, even if the student is already acquiring the L2
(Hornberger, 1989; Thomas & Collier, 1997). Other opponents of bilingual education claimed
that ELLs were not being given enough instructional time in English, which caused them to
experience more difficulties in the content areas. These opponents said students need as much
instruction in English as possible in order to help them achieve in school and in society
(Cummins, 2000).
The English-Only Movement is often supported by four main arguments. The first says
that immigrants from previous generations were forced to learn English. The claim suggests that
if immigrants from the 20th century had to learn English without being provided bilingual
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resources and education, the same treatment should be given to immigrants of today. To combat
this argument, it should be stated that immigrants from previous generations did not require the
education of a high school diploma, which is often needed today to find the most minimalist of
jobs (Wiley, 2004). The second argument that often arises states that the cost of supporting
languages other than English is not beneficial to the economy. However, the economy is
supported by many immigrants who come to the U.S. in which they also bring with them a
wealth of knowledge. The third and fourth contentions by proponents of the English-Only
Movement state that English monolinguals feel threatened or uncomfortable in public in the
presence of languages other than English (LOTE), and that a country should only have one
language and “English is the 'de facto' official language of the U.S.” (Cashman, 2006, p. 48).
Advocates of the English-Only Movement also suggest that proponents of bilingual education
are against the acquisition of English for ELLs, even though the research does not support this
claim (Cashman, 2006; Thomas & Collier, 1997; Wiley, 2007).
For some people, language is seen as a problem and a threat to unity in the U.S., as
shown by the arguments for the English-Only Movement. For others, language is seen as a
resource for transferring skills from the L1 to the L2. Still other people view language as a right
and by taking away or limiting a person's right to speak a language is removing a person's
identity and culture. As Cashman (2006) suggests, “in the case of language minorities in the
USA, language diversity is most often seen by those in power as a problem to be solved rather
than as a right to be protected or a resource to be conserved” (p. 42). Language diversity is seen
as a problem for language minorities with low socioeconomic status, but is often seen as a source
of enrichment for those of the language majority who possess higher economic status. This is to
suggest that bilingualism is an opportunity for students who can afford to learn another language

17
INQUIRY SCIENCE FOR A BILINGUAL SETTING
but it is not for students who may require bilingualism in order to assist in their development of
the L2. For example, schools that offer foreign language classes do so often because they have
the resources and may not be limited by budget reductions. Often the students who require it,
such as ELLs, are from low socioeconomic status (Zehler et al., 2003) in which their families do
not have the means to send their children to a bilingual school (Cummins, 2000).
The English-Only Movement has hurt language minorities, bilingual teachers, and
bilingual education by removing programs that had been designed to help ELLs (Wiley &
Wright, 2004). ELLs are facing difficulties in the education system, which is why it is important
to develop curricula based on research that proves how ineffective English-Only classrooms are
in comparison to bilingual programs. Bilingual education should be viewed as a resource and an
opportunity for all students, including ELLs.
Bilingual Education
Bilingual education encompasses multiple program types and variations such as
transitional, maintenance, and immersion programs. These program types often fall under
additive or subtractive bilingualism. Additive bilingualism is where both the L1 and the L2 are
maintained and subtractive bilingualism occurs when the L2 is adopted at the expense of the L1.
Maintenance and immersion program types are considered additive bilingualism, and even
though transitional programs appear additive in nature at first, the outcome for an ELL often
results in a negation of the L1. Two-way immersion (TWI) in the U.S. is a subcategory of
immersion and includes both native English and non-native English speakers in the classroom.
In this type of bilingual program instruction can be split into configurations such as 90:10
(instruction is given in the L1 90% of the time and English is given 10% of the time), 50:50
(instruction is divided equally), 60:40, as well as others (García, 2008).
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Effects of bilingual education. Being bilingual has far-reaching, positive effects. In
2000, there were already 150 empirical studies within the past 30 years that showed the
importance of bilingualism to promote linguistic, cognitive, academic, and social growth for
students (Cummins, 2000; García, 2008). Students who are bilingual do better academically in
comparison to their monolingual counterparts (Crawford, 1999). These data apply specifically to
additive bilingual programs. The same findings do not apply to subtractive bilingual programs
(Cummins, 2000). Data also shows that TWI program types assist ELLs in reaching the 50th
percentile in all subjects in both the L1 and the L2 and they reach even higher percentage levels
by the time they graduate (Lara-Alecio, Galloway, Irby, Rodriguez, & Gómez, 2004). Yet while
the data suggest additive bilingual programs are the most effective for ELLs, ESL and
subtractive bilingual programs are still the most prevalent in the U.S. (August & Hakuta, 1997).
Even with an increase in the number of ELLs in the U.S., programs that implement the use of the
L1 decreased from 37% to 17%, while the number of ELLs who only received mainstream
instruction without access to the L1 increased by 8.2% (Zehler et al., 2003).
Students who are bilingual have more metalinguistic awareness, or the ability to think
about language and the components that make up language. The findings on bilingual education
consistently provide evidence that supports the idea of transfer of academic skills and knowledge
from one language to another (Cummins, 2000; Herrera & Murry, 2005; Thomas & Collier,
1997). This transfer of skills could allow for success in content areas. Research also shows that
native language proficiency positively corresponds to second language development (Hampton
& Rodriguez, 2001). Therefore, the belief that bilingual education hinders an ELLs' ability to
acquire the L2 and the content knowledge is not supported by research (Cummins, 2000; Thomas
& Collier, 1997). In fact, the lack of bilingual programs in schools in the U.S. could be one of
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the causes for the difficulties that ELLs face in academics. Not having bilingual education can
be detrimental to the schooling and academic achievement of ELLs (Cummins, 2000).
Gajo (2007) examined the importance of bilingualism with regards to subject
development by examining transcripts of recordings taken from bilingual classrooms in
Switzerland. While this study did not include ELLs, the findings were still significant in
supporting bilingual education for schools in the U.S.. For example, the L1 can help the L2 with
the acquisition of metalinguistic awareness, which is the ability to think about language.
Bilingual education also improves communicative competence, or the ability to use language in
different contexts. For example, a student who greets an adult will often use a different register
than if the student greets a friend; this demonstrates the student’s communicative competence.
Gajo (2007) made a clear distinction between content-embedded language, or the language
specific to the content, and content-useful language, which is the language that helps students to
understand content knowledge. Both of these language types are further processed and
understood by ELLs if they are given access to their native language through supports such as
bilingual education (Gajo, 2007). These native language supports are what allow a student to
comprehend the content and by removing these supports, that student may have difficulties
understanding what is being taught (García, 2005).
One of the more foundational research studies to examine language minority students in
schools and the effects of bilingualism was conducted by Thomas and Collier (1997). They
examined more than 700,000 student records between 1982 and 1996. There were two main
questions guiding their research: (a) how much time did ELLs need to reach and stay at gradelevel achievement in comparison to native-English speaking peers; and (b) what were the
programs and instructional variables that allowed for academic achievement over a long period
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of time for ELLs. Thomas and Collier (1997) found that it could take between five and ten years
for ELLs to reach and maintain the academic grade level of their peers. A key factor that
determined how long was the amount of L1 literacy ELLs had prior to learning English. Those
students who received instruction in their L1 in their home country for at least two to five years
needed the shortest period of time to achieve academically in English. The students who did not
receive sufficient schooling in their home country took longer. Thomas and Collier suggested a
positive correlation between the amount of cognitive and academic development in the L1 and
the amount of progress in the L2. This finding conveys the importance of maintaining the L1 in
order for the successful transfer of skills to English. According to Thomas and Collier, “when
we teach only the English language, we are literally slowing down a child's cognitive and
academic growth, and that child may never catch up to the constantly advancing native-English
speaker” (p. 41).
Thomas and Collier (1997) also found that bilingual education is the most effective for
ELLs in terms of L2 acquisition and academic achievement. Their findings show that bilingual
schooling allows for faster acquisition of the L2. Also, the ELLs' ability to reach grade-level in
the content areas in English took only four to seven years. Once they reached grade-level
achievement, many of these students were able to perform better in content areas than their
native English-speaking peers during middle and high school. Thus, schools and educators that
do not implement bilingual education may want to consider if they are truly providing the proper
support for their ELLs. If research (see e.g., Cummins, 2000; Fathman & Crowther, 2005; Gajo,
2007; García, 2008; Hampton & Rodriguez, 2001; Herrera & Murry, 2005; Lee, 2005) shows the
effectiveness of bilingual education, it may be beneficial to adopt bilingual programs and
curricula.
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ELLs and Science
Science is taught differently throughout the world, meaning science in the United States
is based on Western thinking and Western traditions, unlike non-Western countries (Fathman &
Crowther, 2006; Fradd & Lee, 1999; Lee, 2005). ELLs, therefore, might have a difficult time
understanding science as it is taught in schools in the U.S. (Herrera & Murry, 2005). Even the
modes of communication and interaction in a science classroom are incongruent for ELLs with a
different cultural background (Lee, 2005). For example, responding to a teacher's questions and
even asking questions can be very culturally-based, and thus may pose problems for ELLs
(Fathman & Crowther, 2006).
Teachers can help make science more relevant to ELLs if they draw on the ELLs’ prior
experiences, often referred to as scaffolding (Fradd & Lee, 1999; Herrera & Murry, 2005; Lee,
2005; Nutta et al., 2011). Through scaffolding, teachers lay a foundation for students which may
improve their ability to understand science content. Drawing on ELLs' L1 and prior knowledge
provides a context in order to develop and construct new knowledge for these students. When
science instruction does not incorporate these aspects, ELLs may struggle (Herrera & Murry,
2005; Lee, 2005; Nutta et al., 2011).
Science also has a particular vocabulary set and discourse or “subject-specific language
skills” (Stoddart et al., 2002, p. 665) that ELLs need to learn to do well academically. The
vocabulary of science is very language-based and concept-related, and often these concepts are
extremely abstract (Fathman & Crowther, 2006). For example, the word force has different
definitions when applied to the subject of science versus the subject of English or history. ELLs
may then have to reorganize their schema to better fit the requirements relating to science
vocabulary and discourse (Wright, 2010). The vocabulary and discourse includes the ability to
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form hypotheses, describe, clarify, infer, interpret, predict, generalize, and report data (Lee,
2005; NSES, 1996). ELLs will first have to understand the meanings of each of the vocabulary
terms before than can actually carry out these actions. ELLs may not be familiar with these
actions because they have not been provided with the terms or concepts in their L1. They also
may learn the concepts differently because they come from a cultural background in which
science may be taught in a form not seen in schools in the U.S. (Lee, 2005). This is not to
suggest that their previous way of learning science is incorrect but that it is simply not the same
as students in Western countries.
Science is not just memorizing facts or vocabulary terms, but it is also the ability to make
inquiries, pose hypotheses, develop experiments, and analyze results (NSES, 1996, RichardsonBruna, Vann, & Escudero, 2007). These aspects of science require both a lexical, or word
knowledge, and a comprehension of the concept itself. This means that students need to define
and apply the concept to the subject (Cummins, 2000). A student may be able to explain that
force at the lexical level means any power exerted on an object, but that student may have
difficulty explaining the sentence: Two forces can combine together to add together or subtract
from each other (Kahan, 2000). This is because the sentence requires a linguistic understanding
at the syntactic, or sentence level. ELLs may struggle with this because they may need explicit
teaching on how the grammar of the sentence shows relationships among the lexical terms
(Richardson-Bruna et al., 2007; Schleppegrell, 2001).
Language and science content taught simultaneously. ELLs have two tasks in
learning: being able to understand the content of the lesson and the language of that content.
Thus, language and science content should not be separated, but taught together (Fathman &
Crowther, 2006; Richardson-Bruna et al., 2007; Rosebery et al., 1993; Thomas & Collier, 1997).
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Traditionally, both content and language were separated because it was assumed that language
had to be acquired before content could be taught (Lee, 2005; Stoddart et al., 2002). Yet if
content and language are separated, ELLs may fall behind their peers academically and may
score lower on standardized tests (Stoddart et al., 2002).
There is a transfer of skills between content and language when native language supports
are given to ELLs. When their English skills improve, so does their ability in the content area
(Lee, 2005). This supports Fathman and Crowther's (2006) idea that “learning science and
learning a second language are cognitive processes that support each other” (p. 26). Many of the
processes required for inquiry science, such as predicting, classifying, and interpreting are
similar to the processes needed to learn a second language (Fathman & Crowther, 2006). These
include: looking for information, comparing and classifying information, inferring, and
evaluating.
Teachers should not assume that students have the foundational skills of language and
literacy for communicating with peers or teachers in science (Fathman & Crowther, 2006; Fradd
& Lee, 1999). These skills should be developed first. To develop science skills and language at
the same time, there needs to be “linguistic and literacy scaffolding by teacher and students, peer
scaffolding and negotiation, use of multiple speech acts and code-switching to assist with
problem solving” (Reyes, 2007, p. 108). Language alongside content is necessary for ELLs in
order for the development of both (language and content) to occur (Fathman & Crowther, 2006;
Thomas & Collier, 1997). According to Fradd & Lee, (1999), ELLs that do not have sufficient
science vocabulary and knowledge of science concepts will produce the least amount of
language. With proper scaffolding in the L1, however, teachers can possibly make these science
concepts less difficult to grasp.
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Connectionism. For language and content to develop simultaneously, connections need
to be made for students. This concept falls under the second language acquisition (SLA) theory
of connectionism, which is concerned with making associations within the brain (Mitchell &
Myles, 2004). Students do not learn rules, but rather construct and develop connections and
patterns between language and content. These connections and patterns occur when teachers
constantly repeat information in various ways through different activities in a lesson. For
example, students may complete an inquiry activity on the different forms of energy. To
reinforce the information, the activity may be followed by a video. Through these multiple
activities that form connections, it may be easier for students to make predictions, classify terms,
and interpret data, among other important aspects required in a science classroom (Mitchell &
Myles, 2004).
Sociocultural theory. Interaction between learners is a key aspect of sociocultural theory
(SCT) (Lightbown & Spada, 2006; Mitchell & Myles, 2004). This interaction also assists in the
development of language and content for ELLs. For ELLs to learn English, they need to work
within their zone of proximal development (ZPD), which is defined by a student's current ability
to problem solve and the amount of problem solving they are capable of achieving if they are
provided with the proper support. In order to determine the ZPD, teachers will often scaffold to
see what the student already knows or understands, and then the teacher will build on that
student's schemata. SCT includes collaborative activities that are significant and correspond to
real-life situations, such as mimicking the steps a real scientist would take when confronted with
a question or problem.
Interactionism. Interactionism is another important SLA theory which further affirms
the need to teach language and content together. When students produce spoken language in a
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meaningful and engaging manner with other students, their ability to comprehend the content
increases (Lightbown & Spada, 2006). This suggests that teachers of ELLs should include
multiple opportunities for students to talk in the L2 in relation to the content. To achieve this, a
teacher may ask the students to turn to a partner and converse on the definitions and concepts
related to force.
A study done by Clark et al. (2012) discussed the importance of presenting materials in
both the native language and the L2. They employed a quantitative study that incorporated 50
Spanish-speaking students (bilingual or ELL). Students in the study were presented with
English-only materials or English-Spanish materials in science. The results showed that having
language supports in both English and Spanish allowed for longer-term retention and deeper
comprehension of subjects in science. Also, scores on the post-test consisting of 11 multiple
choice questions were significantly higher for ELLs who had been provided with the EnglishSpanish materials (Clark et al., 2012). Similar research by Lee (2005) also demonstrates the
importance of the L1 in science. When instruction and assessments were given predominantly in
English, or in English entirely, the achievement level of ELLs dropped significantly (Lee, 2005).
Therefore, classes that exclude the L1 are not as beneficial for ELLs.
Inquiry Science
The term inquiry represents realistic, interactive, and engaging activities in the science
classroom (Fathman & Crowther, 2006). A central aspect of learning science is a students'
ability to incorporate inquiry skills based on their own experience (NSES, 2009). As a result,
inquiry science has become the major focus for teaching and learning science (Olson & LoucksHorsley, 2000). The NSES define inquiry as follows:
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Scientific inquiry refers to the diverse ways in which scientists study the natural world
and propose explanations based on the evidence derived from their work. Inquiry also
refers to the activities of students in which they develop knowledge and understanding of
scientific ideas, as well as an understanding of how scientists study the natural world. (p.
23)
In essence, inquiry is how one does science, how one learns about the nature of science, and the
learning of science content (Olson & Loucks-Horsley, 2000). Inquiry generally starts with a
question, which can either be highly structured or more free-ranging. It involves the process of
making observations, formulating questions, designing investigations, looking at previous
experiments, analyzing and interpreting data from experiments, and discussing the results
(NSES, 1996; Tweed, 2009). An inquiry approach allows students to partake in the content in
meaningful ways in order to help their understanding of science (Fathman & Crowther, 2006;
Tweed, 2009).
Inquiry in science has not always been the preferred method of teaching. In the 1900s,
science was taught mainly through direct instruction and the memorization of facts. Science was
seen as something that only needed to be learned rather than experienced. In the 1950s and the
1960s, the inquiry method started to gain popularity as a result of the Cold War; the launch of the
Russian satellite Sputnik in 1957 led to the increased development of science curricula based on
incorporating inquiry. Yet even in the 1990s, teachers were still using traditional methods for
teaching science, which in turn led to the development of the science standards by the NSES
(1996) (Olson & Loucks-Horsley, 2000). The NSES developed the Standards with a focus on
inquiry as a way to concentrate on major concepts of science and on learning for understanding
(NSES, 1996). The writers of the Standards intended that inquiry be seen as both a learning goal
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and a teaching method. In regards to a teaching method, inquiry-based instruction “provides an
approach to student learning that goes beyond following a scientific 'method' for investigation”
(Tweed, 2009, p. 78).
The benefits for students who are taught through inquiry learning are numerous as they
develop abilities that include reasoning, observation, and analysis (Minstrell, 1989, as cited in
Olson & Loucks-Horsley, 2000). Students also increase their vocabulary knowledge and
develop more positive attitudes towards science as a result of inquiry (Lloyd, 1988, as cited in
Olson & Loucks-Horsley, 2000). By testing hypotheses, an important part of inquiry, students
may think on a higher level in order to make sense out of what they do not understand (Tweed,
2009).
There are five important aspects of inquiry in the classroom, and once again, these
aspects can be highly structured on part of the teacher, or structured in a way that allow for more
student initiative (Olson & Loucks-Horsley, 2000). In the first aspect, students develop scientific
questions. Students may need assistance recognizing and developing questions that allow for
scientific testing (Tweed, 2009). The second component requires that students provide evidence
to support the questions, which in turn leads students to develop hypotheses from that evidence
(third characteristic). A student engages in the fourth and fifth feature of inquiry when s/he
connects explanations to scientific knowledge, and then communicates the results with proper
justifications or explanations (Olson & Loucks-Horsley, 2000).
A study by Olga, Garrison and Klentschy (2002) examined the benefits of inquiry-based
science instruction. The study included 615 students in 4th grade and 635 students in 6th grade,
with a focus on earth, physical, and the life sciences. Students participated in an inquiry-based
curriculum, and were evaluated on their abilities based on the science section of the Stanford
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Achievement Test (SAT-9). The results indicated that an inquiry-based science curriculum was
more effective in comparison to textbook-based programs. There was also a positive correlation
between the number of years participating in the study and the student achievement in the subject
areas of science, reading, writing, and mathematics (Olga et al., 2002). This study supports the
effectiveness of incorporating inquiry in the science classroom.
Inquiry science for ELLs. For teachers of ELLs, incorporating effective science inquiry
can be very challenging (Fradd & Lee, 1999). When incorporated properly, however, inquiry
science can have many benefits for ELLs (Buxton, 1999; Fathman & Crowther, 2006). For
example, it provides a context for ELLs to develop their understanding of the subject and it also
helps to encourage strategies for learning in other contexts. Stoddart et al. (2002) posit that
inquiry-based science provides the instructional environment to develop language and content
for ELLs. Inquiry science also creates an environment for ELLs to use complex language skills
which might not previously have been capable if ELLs were not exposed to science in an inquiry
manner. Yet taking part in science inquiry does not just mean asking and answering questions; it
also requires different ways of thinking and incorporating students' prior knowledge into real-life
situations (Fathman & Crowther, 2006; Fradd & Lee, 1999; Reyes, 2007).
Inquiry science is an important aspect of any science curriculum. Yet ELLs will also
need explicit instruction for certain topics and concepts (Fradd & Lee, 1999; Lee, 2005). It is a
complex balance between implementing science inquiry and teaching explicitly in order to best
help ELLs. ELLs may need preparation in inquiry abilities that require interaction and
communication in order to be successful in science (Fradd & Lee, 1999). Therefore, ELLs may
experience inquiry on a continuum ranging from inquiry completely guided by the teacher to
inquiry guided by the students. ELLs may participate in directed inquiry, which is very teacher-
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directed. In guided inquiry, the teacher acts more as a facilitator rather than a director. Then, in
full inquiry, students direct the inquiry according to their observations and findings (Fathman &
Crowther, 2006). According to Fradd and Lee (1999), “as students become skillful in posing
questions, using equipment, designing procedures, and reporting observations, exploratory
instruction may be appropriate” (p. 16). This means that it might prove useful for teachers to
give guidance first before allowing ELLs to complete full inquiry (Buxton, 1999).
Rosebery et al. (1993) also examined the benefits of inquiry learning in the science
classroom with a focus on ELLs. Once again, this report stressed the significance and potential
problems for ELLs because they are learning both the language and the content simultaneously.
In this study the researchers sought to develop a way in which “language...becomes a means for
constructing scientific meaning” (p. 7) through the inquiry method. This study incorporated a
more free-ranging inquiry design. There was not a set curriculum as investigations were adapted
to fit the needs of the teacher and the students working together. This inquiry allowed for
cognitive and social support because students were sharing ideas and providing the needed
assistance in order to improve their science discourse (Brown & Palincar, 1989, as cited in
Rosebery et al., 1993).
Inquiry Science for ELLs in a Bilingual Setting
Inquiry science is an effective means for students learning science, especially for ELLs.
Combined with a bilingual setting, ELLs may have the optimal situation to combat the
difficulties in a science classroom. A study by Reyes (2007) examined the discourse strategies
that were used in a fourth-grade science classroom that incorporated inquiry skills. By using the
students' L1, Reyes wanted to see what children could achieve in a science setting. There were
four essential questions in this study: (a) what are the discourse strategies used by students when
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interacting with their peers, (b) what are the discourse interactions like between the teacher and
the students, (c) how do students use Spanish in the classroom, and (d) how do students develop
science concepts and inquiry skills in the L1. This study included four children (two boys and
two girls) and their bilingual teacher. Through the use of observations and video recordings,
Reyes examined whole-class discussions, small-group work, and individual work. The findings
of this study suggest that the use of the L1 for content-area instruction helps students better
understand the material and ask questions that they might not be able to ask in the L2.
Similar to other studies and research (see e.g., Cummins, 2000; Fathman & Crowther,
2005; Lee, 2005), skills in the L1 become a foundation for the development of literacy and
knowledge in content areas in the L2. Perez and Torres-Guzmán (2002) observed inquiry
activities where the students were allowed to use the L1 to think about certain topics “because
students are provided with concrete experiences for linguistic development” (p. 106). Also,
through collaborative group dialogue in both the L1 and the L2, science inquiry skills were
developed. By using the L1 for science, children could learn a new discourse relating to the
subject. The findings also suggest that teachers should be trained in how to use and implement
different discourse strategies with their ELLs.
In a study by Rosebery et al. (1993), the inquiry method was also implemented in two
different classrooms in two separate bilingual schools. The first classroom was a 7-8th grade
Haitian-Creole bilingual class which contained 20 students. The second class consisted of 22
students in a Basic Skills Program for the “academically weakest students” (Rosebery, p. 7).
Sixteen students were actually included in the final data because they were native speakers of
Haitian-Creole. The research question examined the extent to which students could build their
own understandings of the world through science discourse. By conducting interviews in
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September and June, the researchers found that the students' science discourse had evolved to
using more testable hypotheses and proposing more experiments (thus more scientific inquiry)
than previously mentioned in the September interviews. This study exemplifies the importance
of inquiry in the science classroom, especially for ELLs.
Combining inquiry science in a bilingual setting can be very effective for ELLs, as shown
by the study conducted by Hampton and Rodriguez (2001). Three elementary schools in Texas
participated in the study, which included data from 80 third-grade students and 107 fifth-grade
students, all of whom were considered ELLs. These schools followed a 50:50 bilingual program
model in which half of the instruction was in English and half of the instruction was given in
Spanish. Data were collected through qualitative reports written by the bilingual teachers,
surveys completed by the third-grade students and written assessments completed by the fifthgrade students. The data provided evidence that the students developed science concepts and
critical thinking skills that align with an inquiry-based science curriculum and the National
Science Education Standards.
Inquiry science in a bilingual setting may prove to be very beneficial for students who are
learning a second language. The activities in inquiry science are interactive and allow for ELLs
to communicate with their peers and the teacher in the L1, thus showcasing the ELLs' true ability
without having to know English fluently. If a class is only conducted in English, ELLs may be
precluded from a full experience in inquiry science and the benefits associated with this type of
learning and instruction. Inquiry science allows students to learn about science as real scientists
do through observations, posing hypotheses, collecting data, and analyzing results. When
inquiry science is taught in a bilingual setting, ELLs may be given the best opportunity to
achieve in science classroom alongside their native-English speaking peers.
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Methodology
This project was designed to help ELLs in an eighth-grade science classroom. ELLs may
face many difficulties do to the vocabulary and discourse related to science. Since the literature
shows that ELLs need to learn both content and language at the same time, science classes
should include native language supports to best help the students and give them the greatest
opportunity for success. The project was prepared for bilingual teachers who speak both Spanish
and English and was intended to provide an example and be a basis for the development of more
science curricula. The focus of the project was to develop 50 lessons that satisfied a 50:50
bilingual program model through the incorporation of inquiry-based activities.
Setting
A rural school district located in Western New York was the setting for this project. The
population for 2011 was slightly more than 1200 people and 96% are White, less than 2% are
Hispanic, and American Indian and Asian make up the last 2%. The estimated median
household income is about $32,000. Eighty-two percent of the population has a high-school
degree, but only 18% have a bachelor's degree or higher ( http://tinyurl.com/d83vr3a).
This school is a K-12 public school with an enrollment of 937 students. It is a lowincome school that contains less than ten ELLs in the entire middle/high school. Ninety-four
percent of the students are White, 3% are Hispanic or Latino, and the other 3% include American
Indian, Black, or Asian. There are 67 students in the eighth-grade and two of these students are
identified as English language learners. These two students receive one period of ESL classes
every other day; often these classes take the form of an assisted study hall in which the teacher
helps the students on class work or homework.
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Sample
The units that were modified came from an eighth-grade science curriculum. Three units
on forces, energy, and motion became the main focus for adaptation of the lessons. The lessons
were aligned with the NSES but were also adopted to meet the Common Core Standards and, as
such, reflect both NSES and Common Core Standards. The original materials for each lesson
within these units were developed by the eighth-grade science teacher and had been designed to
prepare students for the New York State Science Exam given at the end of each school year. The
original materials were adapted and modified into 50 lessons that follow a 50:50 bilingual
program model. These units include accompanying materials for students including homework
assignments, quizzes, and tests.
Intended Audience
The 50 lessons on motion, forces, and energy were created for ELL students whose L1 is
Spanish and have an advanced proficiency level in English as well as their L1. Spanish was
chosen not only to reflect the language background of the students in the selected school, but to
also reflect the majority of the ELLs in the U.S. who speak Spanish as their L1 (Herrera &
Murry, 2005; Zehler et al., 2003). This project will be intended for the eighth-grade science
classroom in the middle/high school. These lessons were designed specifically to meet the needs
of ELLs in order to provide the assistance required for ELLs to be successful in the science
classroom as suggested by the literature. This project is specific for this classroom. It is meant
to serve as an example for other eighth-grade classrooms that incorporate units on motion,
forces, and energy who may desire to incorporate bilingual classes for science.
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Needs Analysis and Design
The review of the literature shows the benefits of incorporating both inquiry science and
bilingual programs when teaching ELLs science (see e.g., Fathman & Crowther, 2006; Fradd &
Lee, 1999; Hampton & Rodriguez, 2001; Perez & Torres-Guzmán, 2003; Reyes, 2007; Rosebery
et al., 1993). The literature also shows the growing number of languages that represent the
ELLs' L1, with Spanish representing 73% of the ELLs (Herrera & Murry, 2005; Zehler et al.,
2003). Finally, the review of the literature supports dual program models, and the study by
Hampton and Rodriguez (2001) exemplifies the benefits of a 50:50 dual program model. This
led the author to design lessons that would alternate every day between English and Spanish.
The review of the literature also examines the necessary concepts and components of a
lesson that are most effective for ELLs. The SLA theories of connectionism, socioculturalism,
and interactionism discuss the need for language and content to be taught simultaneously by
developing patterns, including activities that correspond to real-life situations, and by having
students interact with each other (Lightbown & Spada, 2006; Mitchell & Myles, 2004). There
are also necessary components to an effective lesson for ELLs, as discussed by Richards (2001).
A needs analysis was conducted to determine if the existing eighth-grade science
curriculum adequately addressed the needs of ELLs. By examining the curriculum, one could
plan the necessary objectives and activities that are realistic for ELLs and align with NSES and
Common Core Standards. The object in this case was for students to learn about motion, forces
and energy in order to be prepared for the eighth-grade NYS science exam at the end of the
school year.
After conducting a needs analysis on the curriculum, the scope and sequence of the topics
that needed to be covered was developed. This was done by examining the materials and the
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chapters in the science book. Once the topics were chosen for each individual lesson, it was
necessary to determine the content and language objectives for each topic. The author then
ascertained the appropriate activities that should be included with each topic, as well as the
formal and informal assessments that would accompany each lesson. At the conclusion of this
step, the author set a certain number of lessons that should be spent on each topic as well as
when quizzes and tests would be given. The number of lessons was based on the different
activities or assessments and the general length that each would take. This number was fluid,
meaning that more lessons could be added or removed if determined that the activities would
take longer than originally planned. Following this step, the appropriate Common Core
Standards and NSES were included. When the scope and sequence of the project had been
established (see Table 1), each subsequent lesson was then created.
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Table 1
Curriculum Map
____________________________________________________________________________________________________
Content
Content Objectives
Language Objectives Assessments/Activities NSES and Common Core
____________________________________________________________________________________________________
1. Motion: lessons -identify motion
1-3

-describe motion

-motion inquiry activity NSES: A, B, G
-The Speed of
Common Core: SL.8.1, L.8.3
Transportation activity

-write formulas to
measure speed and
velocity

-worksheet on
measuring speed and
velocity

NSES: B
Common Core: SL.8.1, L.8.3

-force inquiry activity

NSES: A, B
Common Core: SL.8.1, L.8.3

2. Quiz on motion: lesson 4
3. Speed and
velocity 5-6

-measure speed and
velocity

4. Review for unit test: lesson 7
5. Unit Test: lesson 8
6. The nature of
force: lessons 912

-identify force
-identify Newton's first
law of motion

-explain how forces
are related to motion

7. Force, mass,
and acceleration:
lessons 13-15

-identify acceleration
-measure acceleration

-explain how force
-worksheet on
NSES: B
and mass are related to measuring acceleration Common Core: SL.8.1, L.8.3
acceleration
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8. Review for unit test: lesson 16
9. Unit Test: lesson 17
10. Power: lesson Identify what power is
18-20
and how to calculate it

-explain what power is
-Write a purpose and
hypothesis relating to
power

-How much power is
generated? activity
-Calculating work and
power quiz

11. Motion,
forces, and
energy: lessons
21-23

-identify what motion,
force, and energy are
-create a movie
explaining the definition
of motion, forces, and
energy

-talk about motion,
Movie on motion,
forces, and energy in a forces, and energy
movie
-write definitions for
motion, forces, and
energy

12. Kinetic and
potential energy:
lessons 24-28

-Identify what kinetic
-write an explanation
and potential energy are of kinetic and
-Classify forms of
potential energy
energy as either kinetic
or potential

-Classify pictures as
kinetic or potential
energy and provide an
explanation/supporting
detail
-Read and answer
questions based on
kinetic and potential
energy

NSES: B
SL.8.6, L.8.4, L.8.6

NSES: B
SL.8.5, L.8.6

NSES: A, B
L.8.6
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13. Chemical,
electrical,
mechanical,
sound, heat, light,
and nuclear
energy: lessons
28-30

-Identify other forms of
energy
-Classify forms of
energy

-write an explanation
of other forms of
energy

PowerPoint
presentation on the
forms of energy

NSES: B, E
SL.8.5

14. Energy
transformations:
lessons 31-34

-Explain how forms of
energy can be converted
to another form of
energy

-say how energy can
be converted to
another form of
energy

-worksheet on energy
transformations

NSES: A, B
SL.8.1

15. Energy and
matter: lessons
35-37

-Classify the potential
energy of objects based
on matter

-write definitions for
energy and matter
-discuss how matter
affects energy

-energy quiz

NSES: B
L.8.6

16. Energy from
fossil Fuels:
lessons 38-40

-Identify what fossil
fuels are
-Identify the benefits
and disadvantages of
fossil fuels

-debate the advantages -fossil fuels web hunt
and disadvantages of -fossil fuels quiz
fossil fuels

NSES: A, B, F
SL.8.1

17. U.S. Energy
consumption:
lessons 41-44

-Identify how much
energy the U.S.
consumes
-Analyze the harm of
U.S. energy
consumption

-write an essay
discussing the U.S
energy consumption
and its' effects

NSES: B, F
W.8.1, W.8.2, W.8.5, L.8.2,
L.8.3

-essay on U.S. energy
consumption
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18. Renewable
-Identify resources that
and nonrenewable are renewable or
resources: lessons nonrenewable
45-48

-write a list of
renewable and
nonrenewable sources
-write agree and
disagree statements

-Compare and contrast
sheet
-Scoop on Oil article
with agree/disagree
statements

NSES: B, F
RL.8.4, RI.8.1, RI.8.4,
RI.8.8, SL.8.2

19. Review for unit test: lesson 49
Unit Test: lesson 50
_____________________________________________________________________________________________________

Scope and Sequence. The project covered many different topics within the three units
on motion, forces, and energy. These topics could be found within the required textbook for this
course and were chosen to reflect the topics that are included on the NYS Science Exam. The
topics included motion, acceleration, the nature of forces, power, different forms of energy,
energy transformations, matter, fossil fuels, energy consumption in the U.S., and renewable and
nonrenewable resources. The amount of time spent on each topic varied from three lessons to
six lessons, and each lesson was comprised of 40 minutes to reflect the typical length of one
period at the school for which the lessons were intended.
The sequence of the project was designed based on different criteria. These criteria
included simple to complex material, whole to part material, prerequisite learning, and spiral
sequencing. For simple to complex material in this unit, a student would need to learn about
what motion, forces, and energy were before they could perform calculations to find speed,
power, and mass. Under the whole to part criteria, motion was discussed as a concept before
relating motion to forces and energy. The criteria for prerequisite learning suggests that students
should know what mass is in order to calculate force. Finally, in spiral sequencing, topics were
covered multiple times in order to give students many opportunities to reinforce the ideas and
concepts and to make more connections among the topics. For example, the first topic is about
motion but in the twenty-first lesson motion is reintroduced in connection to forces and energy.
The steps for creating the lessons were guided by the key components of an effective lesson (see
Table 2). A title for each lesson was written first, followed by the specific content and language
objectives for that particular lesson. The specific standards for the lesson were then written. The
author then developed a building-background activity, which were often based on the previous
day's content (so as to provide a bridge into the material that followed), or on content that

pertained to the students' background. Meaningful activities were included in each lesson, and
while not every activity dealt with the full inquiry process, each activity was designed to
encourage inquiry-based thinking and to make connections with all the information covered. For
example, some lessons included a YouTube video to reinforce the different concepts, such as
potential and kinetic energy. The last meaningful activity included in the lesson was a closure.
The closures were designed as a wrap-up of the day's lesson and often took the shape of a ticketout-the door. The tickets-out-the door could then be evaluated by the teacher as an informal
assessment to determine if the students understood the concepts in that particular lesson. The
last step the author took was to develop and include the materials that the teacher would need for
each lesson. These materials consisted of the necessary worksheets, notes, and homework
(developed and provided by the curriculum author), as well as the needed technology for each
lesson.
The author also examined the original materials that were provided by the eighth-grade
science teacher. There were no lesson plans that accompanied the unit on motion, forces, and
energy; only the materials and worksheets for the different activities were given. Thus, every
lesson was created based solely on the accompanying materials and the textbook that is used in
this particular classroom. Based on what had been provided, it was clear to see that numerous
components were needed to make a lesson that would best fit the needs of ELLs in a bilingual
science classroom. These components can be seen in Table 2.

Table 2
Components of an Effective Lesson
____________________________________________________________________________
Component
Literature Supporting Component
____________________________________________________________________________
Goals
Richards (2001)
Content Objectives

Richards (2001)

Language Objectives

Richards (2001)

Standards

Richards (2001)

Meaningful Activities
Building Background

Lightbown and Spada (2006); Mitchell and Myles (2004)
Lightbown and Spada (2006); Mitchell and Myles (2004)

Closure
Lightbown and Spada (2006); Mitchell and Myles (2004)
____________________________________________________________________________
Goals are a necessary part of any curriculum because they allow for students and teachers to
focus their thinking on what should be accomplished by the end of the unit (Richards, 2001).
Goals also reflect the curriculum ideology; in this case the ideology is that inquiry-based science
instruction in a bilingual setting is effective for ELLs. Content and language objectives are a
component of goals. They address what students will be able to achieve in a lesson in relation to
the subject matter as well as what students should be able to do in terms of the modes of
communication, including speaking, listening, writing, and reading. According to Richards,
objectives should align with the curriculum goals, be specific, and describe a learning outcome.
For example, in one lesson in this unit a content objective states: Students will be able to identify
the difference between potential energy and kinetic energy. This objective aligns with the
overall unit goal in which students will learn about energy, it is specific in that it provides the

types of energy, and the objective describes an outcome of identifying differences between the
two types of energy.
Standards describe the targets that students should reach for each lesson in relation to the
overall curriculum and the topics covered in that curriculum (Richards, 2001). This project is
designed to adhere to the Common Core Standards and the NSES. The Common Core Standards
outline the different activities that are relevant to real-world skills and knowledge that students
need for college and career readiness. Currently, there are only standards for the subjects of
Mathematics and English. The English Standards were selected and adapted to this project due
to their applicability to the subject of science. The most often selected standards for the three
units included writing standards, speaking and listening standards, and language standards. The
NSES were also incorporated due to their strong emphasis on inquiry-based activities in the
classroom. The following standards were included for grades 5-8: (a) Science as Inquiry; (b)
Physical Science; (c) Science and Technology; (d) Science in Personal and Social Perspectives;
and (e) History and Nature of Science.
Every lesson included a building-background activity and a closure activity. Each lesson
began with accessing a student's prior knowledge. At the end of a lesson students completed a
closure activity to assess their progress for the day. The addition of building-background and
closure activities coincided with the adaptation of the materials provided by the science teacher.
Some of the materials needed to be changed to fit the lessons and others had to be created to
align with the meaningful activities. Guided notes were added to the lessons as well to allow for
added student participation to reflect the nature of a more inquiry-based science classroom in a
bilingual setting.

Inquiry framework. The curriculum project was guided by the previously reviewed
research of combining inquiry-based science with a bilingual program. In order to reflect the
research showing the benefits of inquiry science in a bilingual setting for ELL students, an
inquiry framework was followed to guide the inquiry activities for each lesson. The inquiry
framework can be seen in Table 3. The framework reflects the components of inquiry as defined
by the NSES and includes questions, planning, implementing, concluding, and reporting (NSES,
2009). The lesson plans are structured to incorporate inquiry activities and while not every
lesson includes the entire inquiry method from start to finish, the lessons were compiled with the
overarching goal of increasing inquiry skills in students.

Table 3
Inquiry Framework for Lessons
______________________________________________________________________________
Inquiry Framework
______________________________________________________________________________
Questioning

State the problem
What do I want to find out? (written in the form of a
question)
Make a hypothesis
What do I think will happen?

Planning

Make a plan by asking these questions (think, talk, write)
What materials will I need
What procedures or steps will I take to collect
information?
How will I observe and record results?

Implementing

Gather the materials
What materials do I need to implement my plan?
Follow the procedures
What steps do I need to take to implement my plan?
Observe and record the results
What happens after I implement my plan?
What do I observe?
How do I display my results? (using a graph, chart,
table)

Concluding

Reporting

Form a conclusion
What did I find out?
Was my hypothesis supported by evidence?

Share my results (informal)
What do I want to tell others about the activity?

Produce a report (formal)
Record what I did so others can learn
Consider different ways to express my information
______________________________________________________________________________

Note. Adapted from “Improving Science Inquiry with Elementary Students of Diverse Backgrounds” by Cuevas et al., 2005 Journal of Research in Science Teaching,
p. 342.

Validity Considerations
The author of the curriculum project considered the validity concerns, and included
descriptive, consensual, reverential, applicability/transferability, neutrality/confirmability, and
dialogic validity. To verify descriptive validity, an accurate description of the lessons were
given with detailed information on how to do each lesson. The proper materials and resources
were also included for reference. The author worked with the eighth-grade science teacher to
verify that the information and the modifications were correct, and the finished curriculum will
be shared with this teacher as well as the ESL teacher, the principal, and the other Spanish
teacher at the school. In order to replicate the curriculum, detailed information has been provided
to guide someone in the process from the selection process to the implementation process. In
terms of applicability/transferability, this curriculum project will serve as an example for other
school districts who would like to incorporate bilingual classes for science. Finally, the
curriculum will be shared with colleagues in the TESOL program at SUNY Fredonia and SUNY
campuses across the state through an online database. It has also been uploaded to a website
created by the author in order for optimal access for those who desire to reference or integrate
this curriculum.

Discussion
Students who are learning a second language may benefit from inquiry-based activities in
a bilingual setting for the science classroom. Inquiry-based activities are interactive and present
science content in a meaningful and authentic manner (Fathman & Crowther, 2006; Fradd &
Lee, 1999). Students partake in practices that reflect how real scientists do science, such as
making observations, creating hypotheses, collecting data, and analyzing the results (NSES,
1996; Tweed, 2009). The lessons in this project reflect a bilingual classroom that would
incorporate inquiry-based activities, either guided by the teacher or student-directed. It was
designed to include inquiry activities that are interactive, as well as include other meaningful
activities to help students learn about motion, forces, and energy (see Appendix A).
In the design of the project, certain aspects were included to serve as a guideline for
components that should appear in each lesson. These components included content and language
objectives, Common Core Standards and National Science Education Standards, materials
needed to conduct each lesson, and meaningful activities. Within the category of meaningful
activities one can also find building background activities to start each lesson, and closure
activities to conclude each lesson. Another component included homework assignments based
on the activities in that particular lesson.
Every lesson contained these aspects where applicable. For example, in some lessons no
materials were needed beyond the notes already provided. As a result, this category was often
eliminated from the lessons. Also, some lessons did not include homework. This was at the
discretion of the author; if a topic was completed in full a homework assignment was often not
included for that particular lesson. Each lesson did contain some sort of inquiry-based activity,
even the chapter tests. As shown in the project, many of the lessons contained a table with the

steps of inquiry. The table, adapted from the original inquiry table by Cuevas, Lee, Hart, and
Deaktor (2005), includes the necessary steps for conducting inquiry in the science classroom.
These steps are part of the questioning, planning, implementing, concluding, and reporting
process (Olson & Loucks-Horsley, 2000). Depending on the inquiry-based activity, some
components of the inquiry framework were not incorporated. For example, in lesson 10 on the
topic of force, the stage of planning was not included because students did not need to look at the
materials required nor did they need to plan how the results would be recorded. The curriculum
map for this project was also adapted during the curriculum design process. Originally, a set
number of lessons were designated for each topic, often averaging around three lessons. Based
on the content value and the degree of difficulty for each topic, the number of lessons actually
created either increased or decreased. Under the content heading of Energy from Fossil Fuels,
lessons were increased from three to six because the author wanted to stress the importance of
renewable fuel sources versus nonrenewable sources.
In the original design of the curriculum, it was determined that every day would alternate
between Spanish and English. In a few instances, however, two subsequent lessons required the
continuation of either Spanish or English. This can be seen in lessons four and five in which
both days are taught in Spanish. This was done to allow for continuity because the activity
required more than one lesson period. Another aspect that was modified dealt with the unit tests
at the end of each chapter. It was not originally planned to develop the tests in both Spanish and
English, but upon reflection, the author found it necessary to include both formats in order to
provide students the option to choose which language they felt most comfortable with when
taking a test. This is to prevent students being tested on their reading ability; rather they are
being tested on their knowledge of the content. Also, by allowing students to take the test in

their native language, the validity of the test score is increased and the content-irrelevant
variance is decreased, meaning the test is assessing what it is designed to measure (Sireci, Han,
& Wells, 2008). In the case of science, students are being assessed on their inquiry abilities and
their knowledge of motion, forces, and energy.
There were some limitations in this curriculum project. Since no original science lessons
were given to the author, each lesson had to be created based solely on the science textbook that
is used in the general education science class. A few materials were provided but the majority of
the activities had to be modified and even developed. Since each lesson in the curriculum was
developed based on the author's perspective of how long each one would take, there may be gaps
in instruction because more time, and thus more lessons, may be required to be sure that all the
students understand the content. For example, lessons were developed on speed, motion, and
acceleration. These lessons include many different formulas that require an extensive knowledge
of word problems, division, multiplication, and conversions. Often, only two lessons were spent
on the different formulas before moving on to the next topic. These lessons may serve only as a
basis for some classrooms rather than a prescribed curriculum as more lessons may need to be
developed to fill in any gaps in instruction.
One cause for any gaps in instruction that may occur may be the result of the author's
limited science background. The science content itself requires more higher-order thinking
skills, especially because students have to analyze word problems, make conversions, and
possess an excellent understanding of multiplication and division. As such, the lessons often
seemed to be more math-like in nature than one would think in a typical science lesson. A
science teacher may be better able to recognize the difficulties a student may have based on the
type of math required to understand the science content.

If this curriculum project were developed again, the author would seek out a curriculum
that already contained lessons, rather than just materials and readings for the different activities.
The author would also seek an even greater active role with the general science teacher
throughout the entire development of the curriculum. The science teacher was approached more
at the design of the actual curriculum rather than throughout the development of each particular
lesson. To coincide with the development of the lessons the author could have discussed the
value of the different inquiry activities that were incorporated into each lesson. As many of the
inquiry-based activities were adapted from the science textbook, it would have been valuable to
determine if the activities had ever been done before and if so, had they been successful.
An implication for this project would be to conduct a study implementing the lessons in a
real, bilingual science classroom. This could be done with a control group or in comparison to a
unit that was not taught using an inquiry-based method. It may be beneficial to examine the
effectiveness of incorporating inquiry-based activities in the science classroom to either refute or
continue to support the research in favor of inquiry in bilingual science classrooms. This
curriculum project also presents content that focuses more on a student-centered classroom in
which the students take a more active role in their learning. This is in contrast to a teachercentered classroom where the students are more passive learners and do not take as active a role.
In an inquiry-based, bilingual science classroom, learning is also more of an inquisitive approach
because the students are questioning, forming hypotheses and conclusions, and analyzing and
presenting data (NSES, 1996; Tweed, 2009). The focus is not on memorizing content, but rather
on working with and becoming a part of the content, as shown in this curriculum project.
The dissemination of the project will take place with different people and offered through
different mediums. Both the ESL teacher and the general eighth-grade science teacher will

receive all of the lessons and the corresponding notes and homework. While it is not expected
that these teachers will use the lessons in their entirety, there may be ideas, procedures, or notes
that could benefit both the teachers and the students. The project will also be available online as
a free, open-source document that can be downloaded and adapted in accordance to a teacher's
classroom and style of teaching. This information can be found in Appendix B.
The lessons in the curriculum serve as a basis for developing and implementing more
bilingual lessons in science. The author does not teach science, yet there may be opportunities to
incorporate some of the lessons in the Spanish classroom to satisfy one of the standards in the
National Standards for Foreign Language Education. These standards include Communication,
Cultures, Connections, Comparisons, and Communities. Standard 3.1 under Connections states
that students will use the foreign language to reinforce and further their knowledge of other
disciplines (http://www.actfl.org/publications/all/national-standards-foreign-language-education). The
author plans to use some of the lessons in the project in the Spanish classroom. By doing this,
the author will receive feedback from the students and have the opportunity to observe one of the
developed lessons in real-life. It will also provide more sources of evaluation for determining
the proper amount of time needed to spend on each topic.
In combination with sharing the project online and with colleagues, conducting a study
with the lessons, and including some of the lessons in the Spanish classroom, inquiry science and
bilingualism may receive more positive attention. It may also lead to further curricula
development in this field. These efforts will continue to showcase the effectiveness of the
inquiry-based method and the increased potential for student learning to take place based on the
research that supports inquiry in the bilingual, science classroom.
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Appendix A

Lesson 1 Motion
Content objectives: students will be able to:
-identify objects in motion and not in motion
-identify Newton’s first law of motion
-complete an inquiry activity
Language objectives: students will be able to:
-write questions, hypothesis, and results
Standards:
NSES: A, B, G
Common Core: SL.8.1, L.8.3
Materials: tape
Activities:
-(2 min.) Building background: show different pictures and ask students to describe which ones
are in motion and which ones are not. Why?
-(2 min.) show YouTube video http://www.youtube.com/watch?v=xKmhS4qLj_s
- (25 min.) running stop inquiry activity (adapted from http://www.ehow.com/list_6575132_funscience-activities-force-motion.html#ixzz2NBShZSZK)
Teach students that Newton's first law of motion states that an object at rest stays at rest, and an
object in motion stays in motion at a constant speed and in a straight line, until an outside force
affects it. This is otherwise known as inertia. To help students understand inertia, have them
participate in an activity called "Running Stop". Mark off a twenty-five foot area with masking
tape or chalk. Create midway points at ten and twenty feet.
1. Tell students they will be running and stopping after ten and twenty feet
2. Have students complete the questioning and planning sections of the Inquiry
Framework
3. Begin the activity by having each student run the twenty-five feet but ask them to
come to a complete stop on both the ten and twenty feet marks.
4. Have students complete the implementing, concluding, and reporting sections of the
Inquiry Framework
5. After students complete the Inquiry Framework, discuss with students how their upper
body tried to keep moving even though their feet were stopped. This shows inertia.
(10 minutes) Closure: complete the notes on motion and go over the homework for tonight

Lesson 1 (continued)
Homework: Sunrise, Sunset (adapted from Science explorer: Motion, forces, and energy): Earth
moves around the sun. But it is the sun that appears to move. Does it not?
1. Choose a spot from which you can observe the sky when you get home.
2. From the same spot, observe the sun 4-5 times at different times. Describe its
position by comparing it with things around you, such as trees and buildings.
**Caution: Be careful not to look directly at the sun.
3. Draw a diagram of the sun based on your observations
4. Answer the following questions: What reference point(s) did you use to study the
sun? Did the sun appear to move when compared with those reference points? Did
it move?
Inquiry Framework
Questioning

State the problem
 What do I want to find out?
(written in the form of a question)
Make a hypothesis
 What do I think will happen?

Planning

Make a plan by asking these questions
(think, talk, write)
a. What materials will I need
b. What procedures or steps will I take to
collect information?
c. How will I observe and record results?

Implementing

Observe and record the results
 What do I observe?

Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported by
evidence?

Reporting

Share my results (informal)
 What do I want to tell others about
the activity?

Lesson 1 (Accompanying Materials)

Building background pictures:

Motion Notes

An object is in motion when its ________________ from another object is
changing.

Newton's 1st law of motion:

Inertia:

Lección 2 El segundo ley de Newton
Objetivos contenidos: los estudiantes pueden:
-identificar el segundo ley de Newton
-completar ejemplos con la formula
Objetivos lenguajes:
-escribir
Estándares:
NSES: A, B, G
Common Core: SL.8.1, L.8.3
Materiales: rocas pequeñas, camión de juguete
Las actividades
-(5 min.) Para empezar: repasar la tarea
-(15 min.) Apuntes en el segundo ley de Newton
-(15 min.) Investigación (adapted from Science explorer: Motion, forces, and energy) (p. 52)
1. Pon las rocas pequeñas en un camión de juguete
2. Cuándo cambias la masa del camión, ¿qué ocurres?
3. Los estudiantes completan la seccion de preguntar
4. tira el camión con una fuerza constante
5. quita unas rocas del camión y tíralo otra vez con la misma fuerza
6. quita más rocas del camión y tíralo otra vez con la misma fuerza
7. quita todas las rocas del camión y tíralo otra vez con la misma fuerza
8. los estudiantes completan las secciones de implementar, concluir, y reportar
(5 min.) Concluir: 2-1-1: Escribe 2 cosas que aprendiste, una cuestión si la tengas, y un ejemplo
Tarea: escribe 2 problemas con la formula

Lección 2 El segundo ley de Newton (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar?
(escribe una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Implementar

Observar y grabar los resultos
 ¿Qué ocurrió después de
implementar el plano?
 ¿Qué observo?
 ¿Cómo puedo mostrar los
resultos? (usa un gráfico,
indice?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por
la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre
la actividad?

Lección 2 El segundo ley de Newton (accompanying materials)
Los apuntes
Se puede relacionar la fuerza, la masa, y la acceleración

El segundo ley:

La fuerza = la masa x la accelearción

Newton= la fuerza para accelerar un kilogramo de masa en un metro para segundo para segundo

1N = ____________________________

ejemplos: ¿Cuál es la fuerza en un ascensor de 1.000 kg que accelera en 2m/s²?

¿Cuánto fuerza se necesita para acclerar un carro de 55kg en 15m/s²?

Lesson 3 Newton's 3rd Law of Motion
Content objectives: students will be able to:
-identify Newton's 3rd law of motion
-complete an inquiry activity
Language objectives: students will be able to:
-write notes
-write question, hypotheses, and conclusions
Standards:
NSES: A, B, G
Common Core: SL.8.1, L.8.3
Materials: balloon, straw, long string, tape (needed for each group)
Activities:
-(10 min.) Building background: review the 2 problems students created from last night's
homework. Have them exchange their problems with a partner and see if the partner can solve
the problems.
-(10 min.) notes on Newton’s 3rd law of motion
-(15 min.) Inquiry activity: Balloon Rocket (adapted from Fun Science Activities for Force &
Motion | eHow.com http://www.ehow.com/list_6575132_fun-science-activities-forcemotion.html#ixzz2NBShZSZK)
1. Ask students how the balloon will make the straw move and how will this display Newton’s
third law of motion. Have students complete the questioning and planning sections of the Inquiry
Framework
2. Place students in pairs and provide the following materials: a long string, tape, a straw and a
balloon. Students will tie the string to a door handle, table leg or other stationery object in the
room. Instruct the students to pull the string tightly, being careful not to break it, and thread the
loose end through the straw. One student in the pair should hold the straw and line, while the
other blows up a balloon and holds the mouth closed to keep the air in. Students should then tape
their blown up balloon to the straw and release it. Have students try the activity several times.
3. Have students complete the implementing section of the Inquiry Framework
4. Discuss how the balloon rocket exhibited Newton's third law of motion. The force of the air
escaping from the balloon created the force it took for the straw to gain motion even though it
was at rest.
5. Have students complete the concluding and reporting sections of the framework
(5 min.) Closure: Ticket out the door: have students draw a diagram to show Newton's 3rd law of
motion
Homework: have students answer the following questions in their notebook: How are reaction
and reaction forces related? Suppose you and a friend are on skates. Your friend has exactly

twice your mass and you push away from your friend. How does the force with which your

Lesson 3 Newton's 3rd Law of Motion (continued)
friend compare to the force with which your friend pushes you? How do your accelerations
compare?
Inquiry Framework
Questioning

State the problem
 What do I want to find out?
(written in the form of a
question)
Make a hypothesis
 What do I think will happen?

Planning

Make a plan by asking these questions
(think, talk, write)
a. What materials will I need
b. What procedures or steps will I take
to collect information?
c. How will I observe and record
results?

Implementing

Observe and record the results
 What do I observe?

Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported
by evidence?

Reporting

Share my results (informal)
 What do I want to tell others
about the activity?

Lesson 3 Newton's 3rd Law of Motion (accompanying materials)
Newton's 3rd Law of Motion: if one object exerts a force on another object, then
the second
object exerts a force of ____________________________ in the
__________________ direction on the first object.
Action-Reaction: Explain how Newton's 3rd law of motion describes what occurs
when a hammer hits a nail into a piece of wood.

Explain how Newton's 3rd law of motion describes what occurs when one ice skater
pushes gently on the other ice skater

Lección 4 La velocidad
Objetivos contenidos: los estudiantes van a:
-crear una montaña rusa de objetos diferentes en la clase
Objetivos lenguajes:
-escribir una pregunta
-discutir que ocurre cuando una persona esta en una montaña rusa
Estandares:
NSES: B
Common Core: SL.8.1, L.8.3
Materiales: rodamientos de bolas y materiales diferentes en la clase
Las actividades:
-(5 min.) Repasar la tarea
-(5 min.) Para empezar: pregunta a los estudiantes: ¿Quién te gustan las montañas rusas? ¿Quién
puede describir su experiencia de una montaña rusa? ¿Qué ocurrió primero? ¿Al final?
-(25 min.) Calcular la velocidad actividad: los estudiantes van a trabajar en grupos para crear un
modelo de una montaña rusa. Después, los estudiantes van a calcular la velocidad más rápido.
Los grupos construírían los modelos y hacerían modificaciones para producir la montaña rusa
más óptimo en velocidad. Los estudiantes van a crear una colección de información para grabar
los análisises y dibujar un dibujo del modelo y después, compartir con la clase.
-Los estudiantes completan la sección de preguntas en la investigación
-(5 min.) Para concluir: Mira en los otros grupos. ¿Qué grupo va a tener la montaña rusa más
rápido? ¿Por qué?
-Tarea: Ve el video en YouTube: http://www.youtube.com/watch?v=Nby83mBMjOM
¿Cuál es la formula para calcular la velocidad?
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una
pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Lescción 5 (una continuación en español para completar la actividad de ayer)
Objetivos contenidos: los estudiantes van a:
-crear una montaña rusa de objetos diferentes en la clase
Objetivos lenguajes: los estudiantes van a:
-escribir una pregunta
-discutir que ocurre cuando una persona esta en una montaña rusa
Estándares:
NSES: B
Common Core: SL.8.1, L.8.3
Materiales: las montañas rusas de ayer
Las actividades:
-(5 min.) Repasar la tarea
-(10 min.) Para empezar: unos ejemplos para calcular la velocidad
-(20 min.)Las montañas rusas:
1. Ten los estudiantes calcular la velocidad de los rodamientos de las bolas con la
formula:
la velocidad = la distancia/el tiempo
2. Los estudiantes completan las secciones de implementar, concluir, y reportar
-(5 min.) Concluir: los estudiantes comparten los resultos con la clase

Lección 5 (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe
una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa,
habla,)
a. ¿Cuáles son los materiales?
b. ¿Cuál es el procedimiento para
coleccionar la información?
c. ¿Cómo puedo observer y grabar los
resultados?

Implementar

Observar y grabar los resultos
 ¿Qué ocurrió después de
implementar el plano?
 ¿Qué observo?
 ¿Cómo puedo mostrar los resultos?
(usa un gráfico, indice?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la
evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la
actividad?
Produce un informe (formal)
- Grabar que hice así que los demás
pueden aprender
- Piensa en otras maneras para
expresear mi información

Lesson 6 Acceleration
Content objectives: students will be able to:
-identify what acceleration is
-complete practice acceleration problems
-complete an inquiry-based activity on acceleration
Language objectives: students will be able to:
-write notes on acceleration
-read about acceleration
Standards:
NSES: B
Common Core: SL.8.1, L.8.3
Materials: meter stick, masking tape
Activities:
-(2 min.) Building background: ask students what happens when a car is a red light and the light
turns green. What does the car do? (speeds up)
-(15 min.) Notes on acceleration.
-(15 min.) Inquiry Activity:
1. Measure 10 meters in an area in which the students can walk freely. Mark the distance
with a piece of masking tape.
2. Have the students walk the 10 meters in such a way that they keep moving faster
throughout the entire distance. Have a partner time each other. Ask students: how is the
change in your speed related to the time during which you walk the 10-meter course?
3. Have students complete the questioning, planning, and implementing sections of the
Inquiry Framework
4. Repeat step 2, but have the students try to walk the 10 meters in less time than before.
Try it again, but try to walk it in twice the amount of time as the first.
5. Have students complete the concluding and reporting sections of the Inquiry Framework
-(8 min.) Closure: 2-1-1: Have students write 2 things they learned, 1 question they might have
about today's lesson, and 1 completed sample problem
Homework: read pgs. 34-38 and answer questions 1-4 on pg. 38

Lesson 6 Acceleration (continued)
Inquiry Framework
Questioning

State the problem
 What do I want to find out?
(written in the form of a
question)

Planning

Make a plan by asking these questions
(think, talk, write)
a. What materials will I need
b. What procedures or steps will I take
to collect information?
c. How will I observe and record
results?

Implementing

Observe and record the results
 What do I observe?

Concluding

Form a conclusion
 What did I find out?

Reporting

Share my results (informal)
 What do I want to tell others
about the activity?

Lesson 6 Acceleration (accompanying materials)
Notes:
“Speeding up” is known as __________________________

__________________________is the rate at which velocity changes

__________________________ refers to ______________________ speed,
____________________ speed, or _______________________ direction

Lesson 6 Acceleration (accompanying materials)
Homework

Lesson 6 Acceleration (accompanying materials)
Homework

Lesson 6 Acceleration (accompanying materials)
Homework

Lesson 6 Acceleration (accompanying materials)
Homework

Lesson 6 Acceleration (accompanying materials)
Homework

Lección 7 Aceleración en acción
Objetivos contenidos: los estudiantes van a:
-comprender la aceleración
-completar una investigación en aceleración
Objetivos lenguajes:
-hablar con un compañero sobre que aprendieron
-escribe 2 frases sobre la aceleración
Estándares:
NSES: B
Common Core: SL.8.1, L.8.3
Materials: coche de juguete, una rampa, un cronógrafo
Las actividades:
-(5 min.) Repasar la tarea
-(10 min.) Para empezar: pregunta a los estudiantes: que ocurre en el video? ¿Cómo se relata a la
aceleración? http://www.youtube.com/watch?v=T_TIG4ilnXU
-(20 min.) Investigación actividad: un coche de juguete (adapted from:
http://www.ehow.com/info_8223902_acceleration-lab-activities-physical-science.html
1. Pregunta a los estudiantes: ¿Cómo se puede afectar la aceleración de un coche de
puntos diferentes en una rampa?
2. Los estudiantes completan las secciones de preguntar y planear en la investigación
3. Pon los estudiantes en grupos. Los estudiantes pueden crear una rampa con un carton y
medir la distancia del punto más alto al punto más bajo. Los estudiantes van a rodar el coche 4
veces de puntos diferentes con un cronógrafo. Usa el cronógrafo para grabar cuando el coche
pasa la línea de terminar
4. Completa las secciones de implementar, concluir, y reportAr (los estudiantes van a
graficar la información en un gráfico)
(5 min.) Concluir: ¿Cuáles son 2 cosas que aprendiste? Discuten con un compañero y después,
con la clase entera.
Tarea: Contesta la pregunta: ¿Cómo es la aceleración posible cuando un coche tiene una
velocidad de 65 km/h y no cambia? Escribe tu respuesta en español.

Lección 7 Aceleración en acción (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe
una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas
(piensa, habla,)
a. ¿Cuáles son los materiales?
b. ¿Cuál es el procedimiento para
coleccionar la información?
c. ¿Cómo puedo observer y grabar los
resultados?

Implementar

Observar y grabar los resultos
 ¿Qué ocurrió después de
implementar el plano?
 ¿Qué observo?
 ¿Cómo puedo mostrar los
resultos? (usa un gráfico, indice?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la
evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la
actividad?
Produce un informe (formal)
- Grabar que hice así que los
demás pueden aprender
- Piensa en otras maneras para
expresear mi información

Lesson 8 Review for Test
Content objectives: students will be able to:
-recall ch. 1 topics on motion, acceleration, speed, velocity
-complete a review sheet
Language objectives: students will be able to:
-write definitions and formulas for motion, acceleration, speed, and velocity
Standards:
NSES A, B, G
Common Core: W.8.4
Activities:
-(8 min.) Building background: Graffiti Wall. Have students walk around with a partner and a
different colored marker and write one thing for each of the following topics: acceleration,
motion, speed, and velocity
-(25 min.) Review sheet
-(7 min.) Closure: go over answers of review sheet
-Homework: study for test

Lesson 8 (accompanying materials)
Review sheet for Chapter 1 Test

Write the key ideas for each term or idea:
1. motion:
2. Speed:
Formula for speed:
3. Velocity:
4. Acceleration:
Formula for acceleration:
Checking concepts:
1. Which has a greater speed, a hawk that travels 600 meters in 60 seconds or a
tiny warbler that travels 60 meters in 5 seconds? Explain.

2. You have a motion graph for an object that shows distance and time. How does
the slope of the graph relate to the object’s speed?

3. How can you tell if an object is moving, it its motion is too slow to see?

4. Complete the sentences:
Motion is describe relative to a _________________________________.
Motion is measured by _____________________________________
Thinking critically: Two drivers start at the same time to make a 100-km trip. The

first driver takes 2 hours to complete the trip. The second driver takes 3 hours,
but stops for an hour at the halfway point. Which driver had a greater average
speed for the whole trip? Explain and complete the inquiry framework below.

Inquiry Framework
Questioning

State the problem
What do I want to find out? (written in
the form of a question)

Planning

Make a plan by asking these questions
(think, talk, write)
a. What procedures or steps will I take to
collect information?

Concluding

Form a conclusion
 What did I find out?

Reporting

Share my results (informal)
 What do I want to tell others about
my conclusion?

Lección 9 Examen
Objetivos contenidos: los estudiantes van a:
-recordar los temas del capítulo uno
-completar una investigación
Objetivos lenguajes:
-escribir un párrafo
Estandares:
NSES A, B, G
Common Core: W.8.4, W.8.7
Las actividades:
-(3 min.) Para empezar: los estudiantes tienen 3 minutos para estudiar y preguntarle al profesor/a
algunas preguntas
-(37 min.) El examen
-Concluir: nada

Lección 9 (accompanying materials)
Test/Examen (students have the option to take the test in Spanish or English)
Multiple Choice: Choose the letter of the best answer.
1. A change in position with respect to a reference point is
a. acceleration
b. velocity
c. direction
d. motion
2. To find the average speed of an object,
a. add together its different speeds and divide by the number of speeds
b. divide the distance it travels by the time taken to travel that distance
c. divide the time it takes to travel a distance by the distance traveled
d. multiply the acceleration by the time
3. If you know a car travels 30 km in 20 minutes, you can find its
a. acceleration
b. average speed
c. direction
d. graph
4. A child on a merry-go-round is accelerating because the child
a. is moving relative to the ground
b. does not change speed
c. is moving relative to the sun
d. is always changing direction
5. If you divide the increase in an object’s speed by the time taken for that
increase, you are determining the object’s
a. acceleration
b. constant speed
c. average speed
d. velocity

Lección 9 (accompanying materials)
True or False: If the statement is true, write true. If it is false, change the
underlined word or words to make the statement true.
1. _____________ In a moving elevator, you are not moving from the reference
point of the elevator. ___________________
2. _____________ Acceleration is a change in speed or direction.
_________________________
3. _____________ The distance an object travels in one unit of time is called
acceleration. __________________________
1. Which has a greater speed, a hawk that travels 600 meters in 60 seconds or a
tiny warbler that travels 60 meters in 5 seconds? Explain.
2. How can you tell if an object is moving, if its motion is too slow to see?

You and a friend make two measurements. The first is the time that a car takes to
travel one city block. The second is the time the car takes to travel the next city
block. From these two measurements, explain how you can decide whether the car
is moving at a steady speed or is accelerating. Complete the inquiry framework
below.

Inquiry Framework
Questioning

State the problem
What do I want to find out? (written in
the form of a question)

Planning

Make a plan by asking these questions
(think, talk, write)
a. What procedures or steps will I take to
collect information?

Concluding

Form a conclusion
 What did I find out?

Reporting

Share my results (informal)
 What do I want to tell others about
my conclusion?

Selecciona la letra apropiada:
1. Una cambia en la posición con respeto al punto de referencia es
a. la aceleración
b. la velocidad
c. la dirección
d. la moción
2. Para encontrar la rapidez de un objeto,
a. añade las rapidezes diferentes y divide por el número de rapidezes
b. divide la distancia por el tiempo para viajar esta distancia
c. divide el tiempo por la distancia viajado
d. multiplica la aceleración por el tiempo
3. Si sabes que un cocher viaja 30 km en 20 minutos, se pueda encontrar

a. la aceleración
b. la rapidez
c. la dirección
d. el gráfico
4. Un niño en un tiovivo o un carrusel está accelerando porque el niño
a. está moviendo en relación al suelo
b. no cambia la rapidez
c. está moviendo en relación al sol
d. siempre está cambiando la dirección
5. Si divides el aumento del rapidez de un objeto por el tiempo que se necesita para
ese aumento, determinas __________________ del objeto.
a. la aceleración
b. la rapidez constante
c. la rapidez mediano
d. la velocidad
Cierto o falso: Escribe cierto si la frase es cierto. Escribe falso si la frase es
falso. Si la frase es falso, cambia la palabra indicado por una línea para hacer
la frase cierto.
1. __________________ En un ascensor que se mueve, tú no estás moviendo del
punto de referencia del ascensor. _________________________
2. __________________ La aceleración es un cambio in la rapidez o la dirección.
____________________
3. __________________ La distancia de un objeto viaja en un unidad de tiempo
se llama la aceleración. ____________________
1. ¿Cuál tiene la más rapidez, un halcón que viaja 600 metros in 60 segundos o un
pájaro pequeño que viaja 60 metros en 5 segundos? Explica.

2. ¿Cómo se puede saber si un objeto está moviendo, si la moción es demasiado
lento para observar?

Tú y un amigo hacen dos medidas. La primera es el tiempo que un coche necesita
para viajar una cuadra. La segunda es el tiempo que un coche necesita viajar a la
cuadra próxima. De estas medidas, explica cómo se puede decidir que el coche está
moviendo en una rapidez constante o en una rapidez acelerando? Completa la
investigación.
La Investigación
Preguntar

Forma el problema
¿Qué quiero encontrar? (escribe una
pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa,
habla,)
a. ¿Cuál es el procedimiento para
coleccionar la información?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la
evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la
actividad?

Lesson 10 Force
Content objectives: students will be able to:
-identify what force is
-complete an inquiry-based activity
Language objectives: students will be able to:
-read about force
-write answers in relation to force
Standards:
NSES: A, B
Common Core: SL.8.1, L.8.3
Materials: washers, toy cars
Activities:
-(5 min.) Building background: have students brainstorm as many definitions of the word 'force'.
Discuss as a class
-(10 min.) Notes on force
-(15 min.) Inquiry activity
1. Stack several metal washers on top of a toy car
2. Ask students what will happen when to both the car and the book when the car hits the
book
3. Have students complete the questioning section of the Inquiry Framework
4. Push the car towards the book and have students observe what happens
5. Have students complete the implementing, concluding, and reporting sections of the
Inquiry Framework
-(10 min.) Closure: YouTube video http://www.youtube.com/watch?v=iCqm5uxc2dE
-Homework: answer the following questions:
1. What are the differences in how balanced and unbalanced forces affect motion?
2. What is inertia? How is it involved in Newton's first law of motion?
3. Two children who are fighting over a toy pull on it from opposite sides. The
results is a stand-off. Explain this in terms of the net force.
4. Draw a diagram in which two forces acting on an object are unbalanced and a
diagram in which two balanced forces act on an object. Use arrows to show the
forces.

Lesson 10 Force (continued)
Inquiry Framework
Questioning

State the problem
 What do I want to find out?
(written in the form of a
question)
Make a hypothesis
 What do I think will happen?

Implementing

Observe and record the results
 What do I observe?

Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported by
evidence?

Reporting

Share my results (informal)
 What do I want to tell others
about the activity?

Lesson 10 Force (accompanying materials)
Notes
A force is a _____________________ or a _______________________.
When one object _______________________ or _____________________
another object, you say that the first object is exerting a force on the second
object.
Examples:
1. You exert a force on a pen when you write
2.
3.
Unbalanced and Balanced Forces
What happens when you push a box across the floor?
What happens if a friend helps you push a box across the floor?
This is an example of __________________ forces in the
______________________________
What happens when you push a box and a friend who is twice your size pushes in
the opposite direction?
This is an example of __________________ forces in the
______________________________
What happens when you push a box an a friend of equal size pushes in the opposite
direction?
This is an example of __________________ forces in the
_______________________________

Lección 11 La fuerza en acción
Objetivos contenidos: los estudiantes va a:
-completa una investigación sobre la fuerza
Objetivos lenguajes:
-escribir preguntas y conclusiones
Estandares:
NSES: A, B
Common Core: SL.8.1, L.8.3
Materiales: una caja
Las actividades:
-(10 min.) Repasar la tarea
-(3 min.) Para empezar-repaso del fuerzo equilibrado y desequilibrado
-(15 min.) La investigación
1. Pregunta a los estudiantes: ¿Qué va a ocurrir cuando dos personas empujan una caja en
la misma dirección? ¿En la dirección contraria?
2. Los estudiantes completan las secciones de preguntar y planear
3. Ten dos estudiantes empujan una caja en la misma dirección. ¿Qué ocurrió?
4. Ten dos estudiantes empujan una caja en la dirección contraria. ¿Qué ocurrió?
5. Ten dos estudiantes (de misma talla y capacidad) empujan una caja. ¿Qué ocurrió?
6. Completa las secciones de implementar, concluir, y reporter
Concluir: 2-1-1
Tarea: nada

Lección 11 La fuerza en acción (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe
una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?


Planear

Haz un plano con estas preguntas (piensa,
habla,)
a. ¿Cuáles son los materiales?
b. ¿Cómo puedo observer y grabar los
resultados?

Implementar

Coleccionar los materiales
 ¿Cuáles son los materials para
implementar el plano?
Sigue el procedimiento
 ¿Qué necesito hacer para
implementar el plano?
Observar y grabar los resultos
 ¿Qué ocurrió después de
implementar el plano?
 ¿Qué observo?
 ¿Cómo puedo mostrar los resultos?
(usa un gráfico, indice?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la
evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la
actividad?

Lesson 12 Work and Machines
Content objectives: students will be able to:
-identify what work is
-complete sample work problems-complete an inquiry-based activity on work
Language Objectives: students will be able to:
-write questions, hypotheses, and results
-talk with a partner about the inquiry results
Standards:
NSES: A, B
Common Core: SL.8.6, L.8.4, W.8.4, W.8.7
Materials: can of soup
Activities:
-(3 min.) Building background: ask students to think of instances when they did work. How do
they classify something as 'work'?
-(15 min.) Notes on work
-(20 min.) Inquiry activity: have students read the following situation and complete the Inquiry
Framework with a partner or group of students
Situation: Determine the amount of work that your machine must do to lift a 600-gram
soup can 5 centimeters. Draw a diagram showing the forces involved and the direction of those
forces. Jot down some suggestions for accomplishing this work. Brainstorm with your partner
about what materials you could use to build your machine.
-(2 min.) Closure: Have students go to a different group and share their results with each other
-Homework: Answer the following questions:
1. If you exert a force, do you always do work? Explain your answer.
2. What is the formula for calculating work?
3. Compare the amount of work done when a force of 2 Newtons (N) moves an object 3
meters with the work done when a force of 3 N moves an object 2 meters
4. You need to move five one-gallon cans of paint from the basement to the second floor of
a house. Will you do more work on the cans of paint if you take them up all at once or if
you take them up individually? Explain.

Lesson 12 Work and Machines (continued)
Inquiry Framework
Questioning

State the problem

What do I want to find out? (written in the form of
a question)
Make a hypothesis
 What do I think will happen?

Planning

Make a plan by asking these questions (think, talk, write)
a. What materials will I need?
b. What procedures or steps will I take to collect
information?
c. How will I observe and record results?

Implementing

Gather the materials
 What materials do I need to implement my plan?
Follow the procedures
 What steps do I need to take to implement my plan?
Observe and record the results
 What happens after I implement my plan?
 What do I observe?
 How do I display my results? (using a graph, chart,
table)

Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported by evidence?

Reporting

Share my results (informal)
 What do I want to tell others about the activity?
Produce a report (formal)
 Record what I did so others can learn
 Consider different ways to express my information

Lesson 12 Work and Machines (accompanying materials)
Work occurs on an object when you exert a __________________ on that object
that causes it to move some ____________________.
If an object doesn't move, did work take place? Why or why not?
Now think back to the question asked at the beginning of class. Was the instance
you thought of actually work? Why or why not?
How do we calculate work?
Formula: _____________________________________

Lección 13 Calcular el trabajo
Objetivos contenidos: los estudiantes van a:
-calcular el trabajo
-completar una investigación
Objetivos lenguajes:
-escribir
-hablar con un compañero sobre la definición de la energía, el trabajo, y la fuerza
Estandares:
NSES: A, B
Common Core: SL.8.6, L.8.4, W.8.4, W.8.7
Materiales: el cronógrafo, las escalera
Las actividades:
-(5 min.) Repasar la tarea
-(5 min.) Para empezar: http://www.youtube.com/watch?v=pDK2p1QbPKQ
Los estudiantes hablan con un compañero para darle una definición de la energía, el trabajo, y la
fuerza
-(25 min.) La investigación
-Concluir: 2-1-1
-Tarea: nada

Lección 13 Calcular el trabajo (accompanying materials)
¿Cómo se puede hacer el trabajo tan rápido?
El procedimiento: Calcular el trabajo y la fuerza con los brazos y las piernas
Los brazos:
-Pon una masa en una cuerda
-Toma las medidas de la masa al punto mAs alto de la cuerda
-Toma la hora cuando levantas la masa en la clavija varilla cuando te torces las
manos
-Graba la masa del objeto que levantaste
-Calcula el trabajo y la fuerza y graba en la tabla abajo
Las piernas:
-Determina la distancia vertical en metros del primer piso al segundo. Toma las
medidas de la altitud de cada escalón y cuenta los números de los escalónes entre el
primer piso y el segundo
-Toma la hora en que se puede ir del primer piso al segundo
-Graba tu peso (kilógramos) y el tiempo (las segundas)
-Calcula el trabajo y la fuerza y graba en la tabla abajo
Los
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Lección 13 Calcular el trabajo (accompanying materials)
Las preguntas:

1. ¿En cuál actividad se nesecita el más trabajo? Explica.

2. ¿En cuál actividad se produce la más fuerza? Explica.

3. ¿Si quieres producir más fuerza, qué se puede hacer?

4. ¿Hacerías más trabajo si ves más rápido en las escaleras? Explica.

Lesson 14 Machines in the Computer Lab!
Content objectives: students will be able to:
-identify simple machines
-complete and inquiry-based activity on simple machines
Language Objectives: students will be able to:
-write questions, hypotheses, and results
-write a paragraph on an invented machine
Standards:
NSES: A, B
Common Core: SL.8.6, L.8.4, W.8.4, W.8.7
Materials: computers (or computer lab)
Activities:
-(5 min.) Building Background: set up the 6 simple machines in the computer lab and have
students walk around and identify each machine by writing the name on a piece of paper. Go
over the names as a class and see who was able to identify the most simple machines
-(30 min.) Complete #1 and #7 on the following website. For #7, students will complete the
inquiry framework.
http://www.coe.uga.edu/epltt/LessonPlans/ellabaldwin.htm
-(5 min.) Closure: Ticket-out-the Door: write a small paragraph about how simple machines help
make your life easier.
-Homework: complete #4 on the website

Lesson 14 Machines in the Computer Lab! (continued)
Inquiry Framework
Questioning

State the problem

What do I want to find out? (written in the
form of a question)
Make a hypothesis
 What do I think will happen?

Planning

Make a plan by asking these questions (think, talk,
write)
a. What materials will I need?
b. What procedures or steps will I take to collect
information?
c. How will I observe and record results?

Implementing

Gather the materials
 What materials do I need to implement my
plan?
Follow the procedures
 What steps do I need to take to implement my
plan?
Observe and record the results
 What happens after I implement my plan?
 What do I observe?
 How do I display my results? (using a graph,
chart, table)

Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported by evidence?

Reporting

Share my results (informal)
 What do I want to tell others about the
activity?
Produce a report (formal)
 Record what I did so others can learn
 Consider different ways to express my
information

Lección 15 Las máquinas
Objetivos contenidos: los estudiantes van a :
-identificar las máquinas
-completar una investigación
Objetivos lenguajes:
-escribir unas preguntas y las conclusiones
Estandares:
NSES: A, B
Common Core: SL.8.6, L.8.4, W.8.4, W.8.7
Las materiales: las máquinas simples
Las actividades:
-(5 min.) Repasar la tarea
-(5 min.) Para empezar-discuten con un compañero su definición de una máquina.
-(15 min.) La investigación:
1. Dé los estudiantes objetos diferentes a los estudiantes. Los estudiantes necesitan clasificar
los objetos en grupos de máquinas y grupos que no son máquinas. ¿Cuál fue la
clasificación para determinar los objetos que son las máquinas?
2. Los estudiantes completan las secciones en la investigaciOn
- (10 min.) los apuntes
- (5 min.) Concluir: ¿Cuáles son tres maneras en que una máquina se puede hacer el trabajo más
fácil?
-La tarea: encuentra 5 máquinas en tu casa que hacen el trabajo más fácil

Lección 15 Las máquinas (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una
pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa, habla,)
a. ¿Cuáles son los materiales?
b. ¿Cuál es el procedimiento para coleccionar la
información?
c. ¿Cómo puedo observer y grabar los resultados?

Implementar

Coleccionar los materiales
 ¿Cuáles son los materials para implementar
el plano?
Sigue el procedimiento
 ¿Qué necesito hacer para implementar el
plano?
Observar y grabar los resultos
 ¿Qué ocurrió después de implementar el
plano?
 ¿Cómo puedo mostrar los resultos? (usa un
gráfico, indice?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la
evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?

Lección 15 Las máquinas (accompanying materials)
Notes
Una máquina:
Unos ejemplos de máquinas:
Una máquina hace el trabajo más fácil por cambiar ______________________,
_____________________, o ______________________________
Cuando haces el trabajo con una máquina, esfuerzas una fuerza en la máquina a
través de una distancia. Eso se llama ______________________
La fuerza esforzado por la máquina se llama _______________________

Lesson 16 Seesaw Science
Content objectives: students will be able to:
-complete and inquiry-based activity on simple machines
-determine the relationship between distance and weight for a balanced seesaw
Language Objectives: students will be able to:
-write questions, hypotheses, and results
Standards:
NSES: A, B
Common Core: SL.8.6, L.8.4, W.8.4, W.8.7
Materials: meter stick, masking tape, 28 pennies, small object with a mass of 50 g, dowel or
other cylindrical object for pivot point about 10 cm long and 3 cm in diameter
Activities:
-(2 min.) Building background: Ask students who has ever been on a seesaw. What occurred
when they and someone else was on it?
-(25 min.) Inquiry-based activity:
1. Have students read through the problem and the procedure first and then complete the
questioning and planning sections of the Inquiry Framework
2. Have students complete the activity
3. After students complete the activity, have them complete the implementing, concluding,
and reporting section (the formal report will be done for homework)Have the students
answer the questions under the analyze and conclude section of the activity
-Closure: Have the students answer the questions under the analyze and conclude section of the
activity with a partner
-Homework: Complete the 'Design an Experiment' section of the activity

Lesson 16 Seesaw Science (continued)
Inquiry Framework
Questioning

State the problem

What do I want to find out? (written in the
form of a question)
Make a hypothesis
 What do I think will happen?

Planning

Make a plan by asking these questions (think, talk,
write)
a. What materials will I need?
b. What procedures or steps will I take to collect
information?
c. How will I observe and record results?

Implementing

Gather the materials
 What materials do I need to implement my
plan?
Follow the procedures
 What steps do I need to take to implement my
plan?
Observe and record the results
 What happens after I implement my plan?
 What do I observe?
 How do I display my results? (using a graph,
chart, table)

Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported by evidence?

Reporting

Share my results (informal)
 What do I want to tell others about the
activity?
Produce a report (formal)
 Record what I did so others can learn
 Consider different ways to express my
information

Lesson 16 Seesaw Science (accompanying materials)

Lesson 16 Seesaw Science (accompanying materials)

Lección 17 Las máquinas simples y complejos
Objetivos contenidos: los estudiantes hacería:
-identificar las máquinas simples y complejos
-completar una investigación
Objetivos lenguajes:
-escribir unas preguntas
-escribir un informe
Estandares:
NSES: A, B
Common Core: SL.8.6, L.8.4, W.8.4, W.8.7
Las actividades:
-(3 min.) Repasar la tarea
-(3 min.) Para empezar: Con un compañero, habla sobre las 6 máquinas simples y que hacen.
-(10 min.) los apuntes
-(15 min.) la investigación: ¿Cuál es la mejor manera para mover una caja pesada usando las
máquinas simples?
-(9 min.) Concluir: Actividad: http://www.edheads.org/activities/simple-machines/
-Tarea: el documento

Lección 17 Las máquinas simples y complejos (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una
pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa, habla,)
a. ¿Cuáles son los materiales?
b. ¿Cuál es el procedimiento para coleccionar la
información?
c. ¿Cómo puedo observer y grabar los resultados?

Implementar

Coleccionar los materiales
 ¿Cuáles son los materials para implementar
el plano?
Observar y grabar los resultos
 ¿Qué ocurrió después de implementar el
plano?
 ¿Qué observo?
 ¿Cómo puedo mostrar los resultos? (usa un
gráfico, indice?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?

Lección 17 Las máquinas simples y complejos (accompanying
materials)
Una máquina cambia la dirección de la fuerza.
Hay 6 tipos de máquinas simples: _________________ _______________
_______________
El plano inclinado:

La calza:

El tornillo:

La palanca:

La rueda y eje:

La polea:

Las máquinas complejos:

_____________ ____________ _________________

Los ejemplos:

Lección 17 Las máquinas simples y complejos (accompanying
materials)Tarea
Me llamo ____________________
Encuentra dos cosas para cada que son ejemplos de máquinas simples
El plano inclinado:

La calza:

El tornillo:

La palanca:

La rueda y eje:

La polea:

Lesson 18 Science and History
Content objectives: students will be able to:
-identify simple machines
-research how different structures were build using simple machines around the world
Language Objectives: students will be able to:
-speak about their simple machine and how it was used to build their structure
-write a proposal about their simple machine
Standards:
NSES: A, B
Common Core: SL.8.6, L.8.4, W.8.4, W.8.7
Materials: computers or computer lab
Activities:
-(3 min.) Review homework from last night
-(5 min.) Building background: put up pictures of the Great Pyramids of Egypt, the Theater at
Epidaurus in Greece, the Yingxian Pagoda in China, the Brihadeshrava Temple in India, and the
The Chunnel from the United Kingdom to France. Ask if any of the students recognize the
places. What simple machines do the students think were used?
-(7 min.) As a class, read through Science and History timeline
-(20 min.) Writing: Have students complete the In Your Journal activity and complete an inquiry
framework as if they were testing the simple machine and then writing the proposal as part of the
reporting section.
-(5 min.) Closure: Have students interview one another on their simple machine by asking the
following questions:
What simple machine did you use and why?
How was it used to build your place?
Why will the simple machine provide a mechanical advantage?
-Homework: find another marvel in the world and what simple machines were used to create it

Lesson 18 Science and History (continued)
Inquiry Framework
Questioning

State the problem

What do I want to find out? (written in the
form of a question)
Make a hypothesis
 What do I think will happen?

Planning

Make a plan by asking these questions (think, talk,
write)
a. What materials will I need?
b. What procedures or steps will I take to collect
information?

Implementing

Follow the procedures
 What steps do I need to take to implement
my plan?
Observe and record the results
 What happens after I implemented my plan?
 What did I observe?
 How do I display my results? (using a graph,
chart, table)

Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported by evidence?

Reporting

Share my results
 What do I want to tell others about this
simple machine? Write out your proposal
here.

Lesson 18 Science and History (accompanying materials)

Lesson 18 Science and History (accompanying materials)

Lección 19 La ciencia y la sociedad
Objetivos contenidos: los estudiantes van a:
-identificar los efectos positivos y negativos de las máquinas en el trabajo
-completar una investigación
-tener un debate sobre los ventajas y las desventajas de tener las máquinas en el trabajo
Objetivos lenguajes: los estudiantes van a:
-leer una lectura
-escribir 2 ventajas y desventajas de tener las máquinas en el trabajo
-discutir las ventajas y las desventajas con un compañero
-escribir las respuestas
Estandares:
NSES: A, B
Common Core: SL.8.6, L.8.4, W.8.4, W.8.7
Las actividades:
-(3 min.) Repasar la tarea
-(10 min.) Para empezar: ¿Cuáles son las ventajas de tener las máquinas en el trabajo? ¿Cuáles
son las desventajas? Escribe 2 de cada. Discuten con un compañero.
-(15min.) Una lectura: lee el artículo con un compañero y contesta las preguntas
-(13 min.) Concluír: Ten un debate. Divide la clase entre los estudiantes que quieren las
máquinas y los estudiantes que no quieren las máquinas.
-Tarea: Encuentra un trabajo en que las máquinas reemplazaron las personas. ¿Fue una buena
idea o no? Por qué?

Lección 19 La ciencia y la sociedad (accompanying materials)
La automatización en el lujar de trabajo: el trabajo perdido o el trabajo nuevo?
Hace 150 años los trabajadores tenían días largos de hacer la ropa por mano. Hoy en día,
un trabajador hace una camisa con una máquina de coser y mucho menos esfuerzo. Desde los
días ancianos, la gente ha inventado las máquinas para asistir con el trabajo. Hoy, las fábricas
pueden usar las máquinas automatizados para completer los trabajos que son difíciles, peligrosos,
o aburridos. Como los robots de la ciencia ficción, estas máquinas pueden hacer muchas cosas
diferentes.
Pero si una máquina hace el trabajo en lugar de una persona, alguien va a perder su
trabajo. ¿Cómo se puede usar las máquinas para hacer el trabajo más fácil y más productive sin
perder los trabajos?
Los asuntos
¿Cuáles son los efectos de la automatización?
Las máquinas nuevas sustituen algunos trabajos, pero pueden crearlos también. Supongo que una
fábrica de automóviles empieza usar las máquinas para pintar los coches. Al principio, algunos
trabajadores va a perder sus trabajos. Pero la fábrica va a producir más coches. Entonces, es
posible que la fábrica necesita más trabajadores para completar los quehaceres viejos y nuevos.
Los trabajos nuevos están creado para las personas quién tienen una educación and pueden
operara las máquinas nuevas.
Todavía, algunos trabajadores pierden sus trabajos. Algunos tienen que trabajar en
posiciones diferentes para menos dinero. Otros no pueden encontrar nuevos trabajos. El desafío
en la sociedad es darles a los trabajadores con las habilidades para los trabajos buenos.
¿Qué puede hacer las personas?
Los programas educativos pueden entrenar los jóvenes para los trabajos nuevos y darles
los trabajadores viejos las habilidades nuevos. Las personas que pueden usar las computadoras y
otras máquinas pueden tomar los trabajos nuevos. Aprender como vender o proyectar un
producto se puede preparer los trabajadores para los trabajos nuevos. Los trabajadores que han
perdido sus trabajos pueden entrenar para el trabajo diferente-el trabajo que las máquinas no
pueden hacer. Una máquina, por ejemplo, no puede sustituir en los trabajos medicos.
¿Quién va a pagar?
Para enseñar los jóvenes como trabajar cuesta mucho dinero. También, los programas
para los adultos que no tienen los trabajos cuestan dinero. ¿Como se puede pagar para estos
programas? Las empresas pueden pagar por parte. El gobierno puede pagar también.
Identifica el problema
Escribe las opciones para salvar el problema
Encuentra una solución
El dueno de una tienda de pizza en tu barrio

compró una máquina para hacer la pizza. Haz un
plan para usar la máquina sin perder los
trabajadores

Lesson 20 Review for Test
Content objectives: students will be able to:
-recall topics relating to ch. 2
Language objectives: students will be able to:
-write
Standards:
NSES: A, B
Common Core: W.8.4
Activities:
-(7 min.)Building background: Graffiti Wall. Have students walk around with a partner and a
different colored marker and write one thing for each of the following topics: simple machines,
complex machines, force, work
-(25 min.) Review sheet
-(6 min.) Closure: go over answer of review sheet
-Homework: study for test

Lesson 20 Review for Test (accompanying materials)
Review sheet
Write the key ideas for each definition or term
1. work:
Formula to calculate work:
2. machine:
3. input force:
4. output force:
5. simple machines
What are the six simple machines?
6. compound machines
Checking Concepts
The mythical god Atlas was supposed to hold the stationary Earth on his shoulders. Was Atlas
performing any work? Explain your answer.

When you let water into a bathtub, what kind of machine helps you open the tap?
What type of simple machine would be used to lower an empty bucket into a well and then lift
the bucket full of water?

Writing to Learn
You are a brilliant inventor. Recently you completed your most outstanding project-an oddlooking, but very important machine. Write an explanation describing your machine, how you
built it, what it is made of, and what it does. Illustrate your explanation.

Leccion 21 Test/Examen
Objetivos contenidos: los estudiantes van a:
-calcular el trabajo
-completar una investigación
-recordar los temas del capítulo 2
Objetivos lenguajes: los estudiantes hacería:
-escribir
-leer los problemas
Estandares:
NSES: A, B
Common Core: W.8.4
Las actividades:
-(3 min.) Para empezar: estudia por 3 minutos
-(37 min.) El examen
-Concluir: nada

Lesson 21 (accompanying materials)
Exam/Examen
Multiple Choice: Choose the letter of the answer that best completes each statement.
1. The amount of work done on an object is obtained by multiplying
a. input force and output force.
b. force and distance
c. time and force
d. efficiency and work
2. One way a machine can make work easier for you is by
a. decreasing the amount of work you do
b. changing the direction of your force
c. increasing the amount of work required for a task
d. decreasing the friction you encounter
3. An example of a compound machine is a
a. screwdriver
b. crowbar
c. bicycle
d. ramp
True or False: If the statement is true, write true. If it is false, change the underlined word
or words to make the statement true.
1. _________ If none of the force on an object is in the direction of the object’s motion, no work
is done. ____________________
2. _________ Friction reduces the efficiency of a machine. _________________
3. _________ A pulley can be thought of as an inclined plane wrapped around a central cylinder.
__________________

Lesson 21 (accompanying materials)
Exam/Examen
Write the name of each simple machine:

Lesson 21 (accompanying materials)
Exam/Examen
Checking Concepts
The mythical god Atlas was supposed to hold the stationary Earth on his shoulders. Was Atlas
performing any work? Explain your answer.

When you let water into a bathtub, what kind of machine helps you open the tap?
What type of simple machine would be used to lower an empty bucket into a well and then lift
the bucket full of water?

Lesson 22 What is Energy?
Content objectives: students will be able to:
-recall what work is
-identify what energy is
-identify the difference between potential energy and kinetic energy
Language Objectives: students will be able to:
-write definitions of energy
-listen to a YouTube video on work
-speak with a partner on the definition of work
Standards:
NSES: Standards A, B
Common Core: SL.8.1, SL.8.2, L.8.3
Materials: Rubber band, YouTube videos, Smartboard
Activities:
-(2 min.) warm-up: on the board, write “Energy is...” and have the class brainstorm possible
ideas. Record the students' responses
-(3 min.) show YouTube video on work
http://www.neok12.com/php/watch.php?v=zX5c48667c797c6d5f677502&t=Energy-andWork
-(1 min.) discuss with students a definition of work (work is done when a force moves an object
through a distance)
-(1min.) have students write down the definition of energy (the ability to do work or cause
change)
-(3 min.) discuss with students the two types of energy and their definition: potential energy and
kinetic energy
-(5 min.) show YouTube video on potential energy
http://www.neok12.com/php/watch.php?v=zX42765a0d515e4f7162730a&t=Energy-andWork
-(5 min.) show YouTube video on kinetic energy
http://www.neok12.com/php/watch.php?v=zX00755d746d470e6762077b&t=Energyand-Work
-(10 min.) Inquiry activity (adapted from:
http://ischool.fcps.net/mod/resource/view.php?id=62716): demonstrate the difference between

potential and kinetic energy by using a rubber band.

Lesson 22 What is Energy? (continued)
1. Hold the rubber band up and stretch it.
2. Have the students answer the Questioning section in the inquiry framework (*see
attached).
3. Continue to stretch the rubber band and then let it fly through the air across the room
4. Have students answer the Implementing section
5. Explain that when you stretch the rubber band, it has the potential to release energy,
but it is not releasing energy at that time. Explain that when the rubber band flies through the
air, the potential energy is changed or converted to kinetic energy, in this case, the motion of the
rubber band flying across the room
6. Have students complete the Concluding and Reporting sections
-(10 min.) Closure: have students compare their answers with a partner before handing in
-homework: worksheet on potential and kinetic energy

Lesson 22 What is Energy?
Inquiry Framework: Rubber Band
Questioning

State the problem
 What do I want to find out?
Make a hypothesis
 What do I think will happen?

Implementing
Observe and record the results
 What did I observe?
Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported by evidence?

Reporting

Share my results (informal)
 What do I want to tell others about the
activity?

Lesson 22 (accompanying materials)
Homework
Name: ____________________
Classifying Potential and Kinetic Energy
Various forms of energy can be classified as being either a potential energy source or a kinetic
energy source. Classify the following examples as either potential or kinetic energy in the
appropriate column.
1. standing on the top of a slide
2. wind up for a pitch
3. juice in an orange
4. moving downhill in a roller coaster
5. rolling down a hill
6. a lump of coal

Potential Energy

7. throw a curve ball
8. a battery
9. a frog leaping into the water
10. book falling from a shelf
11. moving down a slide
12. a frog sitting on a lily pad

13. a book on a high shelf
14. a speeding car
15. diving into a pool
16. a parked car

Kinetic Energy

Adapted from: http://ischool.fcps.net/mod/resource/view.php?id=62716

Lección 23 Las formas de energía
Objetivos contenidos: los estudiantes hacería:
-recordar las dos formas de energía
-clasificar energía potencial y energía cinético
Objetivos lenguajes:
-discutir las definiciones y ejemplos de energía potential y energía cinético
-escribir una explicación para clasificar los dibujos de energía potencial y energía
cinético
Estandares:
NSES: A, B
Common Core: SL.8.1, L.8.3
Materiales: las estaciones
Las actividades:
-(5 min.) Para empezar (en los cuadernos): Escribe una repuesta: ¿Qué es energía potencial y
energía cinético? Da dos ejemplos para cada.
-(2 min.) Repasar la tarea
-(5 min.) Dame uno: en la pizarracrear un gráfico como eso y di a los estudiantes para dibujar
uno también:
La energía potencial
La energía cinético

Los estudiantes necesitan escribir 2 para cada forma de energía, y después, preguntarles a
los otros estudiantes para los demás para completar el gráfico.
-(20 min.) Las estaciones
-(10 min) Concluir: repasar las respuestas para las estaciones
-Tarea: encuentra un ejemplo de la energía potential y muestra como puedes cambiarla a la
energía cinético. Los estudiantes no pueden usar un ejemplo de clase.

Lección 23 Las formas de energía (accompanying materials)
Las estaciones
Identifica cada dibujo. Es la energía cinético o la energía potencial? Explica en
frases completas.

Estación 1
Dibujo:
Energía:
Explicación:

Estación 2
Dibujo:
Energía:
Explicación:

Lección 23 Las formas de energía (accompanying materials)

Estación 3
Dibujo:
Energía:
Explicación:

Estación 4
Dibujo:
Energía:
Explicación:

Lección 23 Las formas de energía (accompanying materials )

Estación 5
Dibujo:
Energía:
Explicación:

Estación 6
Dibujo:
Energía:
Explicación:

Lesson 24 Calculating Kinetic Energy
Content Objectives: students will be able to:
-calculate kinetic energy using the formula
Language Objectives: students will be able to:
-write hypotheses, questions, and conclusions
Standards:
NSES: Standards A, B, G
Common Core: SL.8.2, L.8.3
Materials: golf ball, bowling ball
Activities:
-(3 min.) Building Background
-(10 min.) Inquiry activity:
1. Show students a golf ball and a bowling ball and ask students which they would have
to move more forcefully
2. Have students complete the Questioning section of the inquiry framework
3. Ask 3 students to push both the golf ball and the bowling ball. Ask them which took
more energy to move.
4. Explain that the bowling ball has more mass than the golf ball and thus took more
energy to move
5. Have students complete the Implementing and Concluding sections
6. Explain that because energy is transferred during work, the more work you do, the
more energy you give to the ball. Kinetic energy increases as mass increases.
7. Ask students how would they make the ball travel faster? (by doing more work to give
it greater speed, or velocity)
-(1 min.) write down the definition of velocity and the statement: Kinetic energy increases when
velocity increases.
-write down the formula for calculating kinetic energy:
Kinetic energy = mass x velocity²
2
-(15 min.) have students complete the Calculating Kinetic Energy worksheet
-(5 min.) review the answers in groups or with a partner
-(1 min.) Closure: Ticket out the Door: have students complete one formula for calculating
kinetic energy

-Homework: none

Lesson 24 Calculating Kinetic Energy (continued)

Inquiry Framework
Questioning

State the problem
 What do I want to find out? (written in
the form of a question)
Make a hypothesis
 What do I think will happen?

Implementing

Observe and record the results
 What do I observe?

Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported by
evidence?

Reporting

Share my results (informal)
 What do I want to tell others about the
activity?

Lesson 24 (accompanying materials)
Homework
Name ______________________ CALCULATING KINETIC ENERGY WORKSHEET
1. Kinetic energy can be defined as...__________________________________
2. The equation to be used to calculate kinetic energy ( Ek) is...
3. The SI unit in which Ek is often measured is the ...____________________.
4. Rodger Maris swung a bat which had a mass of 2 Kg at a velocity of 45 m/s.
How many joules of kinetic energy could he give to a ball?

5. Barry Bonds swings a bat which has a mass of 1.5 Kg at a velocity of 55 m/s.
How many joules of kinetic energy could he give to a ball?

6. Which is more important to hitting a home run - a heavier bat or a faster swing?
_____________________________________
7. A golf pro swings his driver which weighs .75 kg at a velocity of 60 m/s.
Calculate the kinetic energy of the club.

8. Calculate the Ek of a car which has a mass of 1000 kg and is moving at the rate
of 20 m/s.

9. What is the Ek of a soccer ball which has a mass of 0.8 kg and is kicked at a
velocity of 10 m/s?

10. Calculate the Ek of a running back that has a mass of 80 kg and is running at a
velocity of 8 m/s.

Adapted from:
http://mysite.cherokee.k12.ga.us/personal/todd_ashwell/site/Ch%204%20%20Energy/1/KE%20
worksheet%201.pdf

Lección 25 La energía potencial
Objetivos contenidos: los estudiantes van a:
-completar una investigación
-identificar la energía potencial
-identificar la diferencia entre la energía potencial y la energía cinética
Objetivos lenguajes: los estudiantes van a:
-escribir las preguntas y las conclusions
-hablar con un compañero sobre la conversión potencial
Los estándares:
NSES: B, E
Common Core: SL.8.5, W.8.4, W.8.7
Los materiales: péndulo, las arendelas, una cuerda, y una abrazadera
Las actividades:
-(3 min.) Para empezar: describe la conversión potencial en un péndulo. Comparte la respuesta
con un compañero
-(15 min.) Investigación:
1. Haz un péndulo con las arendelas, una cuerda, y una abrazadera
2. Tira el péndulo para hacer un ángulo de 45°
3. Toma las medidas de la altitud de las arendelas
4. Suelta las arendelas y observer la altitud
5. Reduce la longitude del péndulo
6. Tira el péndulo de la primera altitud
7. Haz una predicción (los estudiantes) sobre la altitud en que el péndulo va a oscilar
8. Observa: ¿en que altitud oscila el péndulo? Explica tus observaciones (los estudiantes)
-(12 min.) La clasificación
-(5 min.) Concluir: ¿Cuál es la diferencia entre la energía potencial y la energía cinética?
Escríbela.

Lección 25 La energía potencial (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa, habla,)
a. ¿Cuáles son los materiales?
b. ¿Cuál es el procedimiento para coleccionar la
información?
c. ¿Cómo puedo observer y grabar los resultados?

Implementar

Coleccionar los materiales
 ¿Cuáles son los materials para implementar el
plano?
Sigue el procedimiento
 ¿Qué necesito hacer para implementar el plano?
Observar y grabar los resultos
 ¿Qué observo?


Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?

Lección 25 La energía potencial (accompanying materials)
La clasificación
¡Vamos a mover!
Potencial

Cinético

Lesson 26 Different Forms of Energy
Content objectives: students will be able to:
-identify the different forms of energy
-complete an inquiry activity on the forms of energy
Language objectives: students will be able to:
-write questions, hypotheses, and conclusions
Standards:
NSES: B, E
Common Core: SL.8.5, W.8.4, W.8.7
Activities:
-(5 min.) Building background: Introduce students to the concept of energy, and explain that
energy is what allows
everything around them to happen. Everything that moves, glows, makes noise, etc. is
using energy. Have the students suggest things that they see/know of that use energy.
-(3 min.) review last night’s homework
-(10 min.) notes on different forms of energy
-(22 min.) Inquiry activity: How would you classify the different types of energy? Develop an
inquiry to determine the best way to classify the different forms of energy
-homework: worksheet

Lesson 26 Different Forms of Energy (continued)
Inquiry Framework
Questioning

State the problem
What do I want to find out? (written in the form
of a question)

Planning

Make a plan by asking these questions (think, talk,
write)
a. What procedures or steps will I take to collect
information? (i.e. What is my classification
procedure?)

Concluding

Form a conclusion
 What did I find out?

Reporting

Share my results
 What do I want to tell others about this
classification system?

Lesson 26 Different Forms of Energy (accompanying materials)
Notes
What Are the Forms of Energy?
Both kinetic and potential energy have a variety of different forms.
Thermal energy:

Electrical energy:

Chemical energy:

Radiant energy:

Nuclear energy:

Mechanical energy:

Electromagnetic energy:

Lesson 26 Different Forms of Energy (accompanying materials)
Homework

Lección 27 La conversión de la energía
Objetivos contendios: los estudiantes van a:
-completar una investigación sobre la conversión de la energía
Objetivos lenguajes: los estudiantes van a:
-escuchar
-escribir
Estándares:
NSES: B, E
Common Core: SL.8.1, W.8.4, W.8.7
Las actividades:
-(15 min.) Para empezar: ¿Cómo puedes hacer una tarjeta saltar?
1. Dobla una tarjeta (3x5 tarjeta) por la mitad
2. Corta 2 aberturas casi 2 cm de longitude y separado por 2 cm
3. Abre la tarjeta un poquito y pon una banda elastic en las 4 aberturas. Con la pliegue
arriba, aplana la tarjeta
4. Predice (los estudiantes) qué va a hacer con la tarjeta si la profesora la suelte.
5. Completa la seccion de preguntar
6. Suéltala.
7. Completa las secciones de implementar, concluir, y reportar
-explica a los estudiantes que este lanzamiento es a causa de una conversión de la energía.
-(10 min.) los apuntes: las diapositivas 1-3
-(15 min.) Concluir: un juego para repasar la conversión de la energía

Lección 27 La conversión de la energía (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una
pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Implementar

Observar y grabar los resultos
 ¿Qué ocurrió después de implementar el
plano?
 ¿Qué observo?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?

Lesson 28 Electromagnetic energy
Content objectives: students will be able to:
-compare and contrast the regions of the electromagnetic spectrum;
-conduct research to gather information on uses of the electromagnetic spectrum;
-classify common uses of the electromagnetic spectrum into regions
Language objectives: students will be able to:
-write questions, hypotheses, and conclusions
-read directions
Standards:
NSES: B
Common Core: W.8.4, W.8.6, W.8.7
Materials: Large piece of white or light colored bulletin board paper, markers, crayons, and/or
colored pencils, magazines, or internet access to research, glue, scissors
Las actividades:
-Building background:
http://galileo.phys.virginia.edu/Education/outreach/8thgradesol/ElectromagSpect.htm

inquiry lab: http://imagine.gsfc.nasa.gov/docs/teachers/lessons/xray_spectra/activityemspectrum.html

Lección 29 Las conversiones
Objetivos contendios: los estudiantes van a:
-completar una investigación
-comprender las conversiónes en la energía
Objetivos lenguajes: los estudiantes van a:
-hablar sobre las cosas que reacciona
-escribir una pregunta y una conclusión
Estándares:
NSES: B
Common Core: W.8.4, W.8.7
Materiales: 2 latas, ½ cucharita, aqua, 2 globos, las toallas de papel, levadura en polvo
Las actividades:
-(5 min.) Para empezar: Dame uno. Los estudiantes contestan la pregunta: ¿Cuáles son las cosas
que se reacciona cuando estAn combinado? Después, los estudiantes comparten sus respuesta y
reciben otra de un compañero
-(25 min.) La investigación: Pregunta a los estudiantes: ¿Qué tipo de energía tiene la levadura en
polvo? Los estudiantes necesitan completar la sección de preguntar
1. Llena una lata ¾ con aqua
2. Pon el aqua de la lata en el globo
3. Repite #1 y #2 para llenar el segundo globo
4. Seca la lata con las toallas de papel
5. Pon 1/4 cucharita de levadura de polvo en una lata y 1/2 en la otra.
6. Estira el globo sobre cada lata
7. Pon el agua de cada globo en cada lata
8. Completa la investigación
9. Contesta las preguntas siguientes:
a. Cuando la levadura de polvo reacciona con el aqua, ¿el tipo de energía cambia en que tipo de
energía?
b. La energía química en la levadura de polvo está convertido a energía ______________
c. ¿Qué ocurrió cuando la levadura de polvo y el agua estaban mezclado en la lata con la tapa?
-(10 min.) Concluir: el boleto para salir: En una hoja de papel: describe la conversión de la
energía cuando una pelota suelta y rebota. ¿Por qué piensas que la pelota rebota un poquita más
bajo cada vez?
-Tarea: ¿Cuáles son las conversiónes que ocurren cuando enciendes un fósforo? Escríbelas.

Lección 29 Las conversiones (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa, habla,)
a. ¿Cuáles son los materiales?

Implementar

Observar y grabar los resultos
 ¿Qué ocurrió después de implementar el plano?
 ¿Qué observo?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?

Lesson 30 Exploring Energy Conversions (computer lab or laptops)
Content objectives: students will be able to:
-identify the different forms of energy
-identify the conversions that take place among the forms of energy
-complete and inquiry activity
Language objectives: students will be able to:
-write hypotheses and conclusions
Standards:
NSES: B
Common Core: W.8.4, W.8.6, W.8.7
Materials: computer lab or laptops
Activities:
-(5 min.) Building background: have students take the quiz first and write down their initial score
http://glencoe.mcgraw-hill.com/sites/0078617707/student_view0/chapter5/section2/selfcheck_quiz-eng_.html
-Inquiry activity with energy conversions:
http://www.glencoe.com/sites/common_assets/science/virtual_labs/E04/E04.html
-Closure: have students take the quiz again and record their score. Hand in the two scores as a
ticket-out-the door: http://glencoe.mcgrawhill.com/sites/0078617707/student_view0/chapter5/section2/self-check_quiz-eng_.html
-Homework: energy worksheet

Lesson 30
Homework

Lesson 31-33 Project on Energy Conversions (students can do in Spanish or
English)
Content objectives: students will be able to:
-identify different energy conversions
-form hypotheses on man-made constructs that affect energy conversions
-create an experiment to test hypotheses
-complete an inquiry-based activity
Language objectives: students will be able to:
-write a report on man-made constructs that affect energy conversion
Standards:
NSES: B
Common Core: W.8.4, W.8.6, W.8.7
Materials: computer lab or laptops
Activities:
Building background: show examples of energy conversions and ask students to identify what
they are.
-Review last night's homework
Activities: with a partner, create a PowerPoint about the seven forms of energy and how the
different forms of energy change from one form to another. Include the following:
1. a slide about each of the forms of energy (7 slides total). Each slide must contain a
definition of the form of energy and an example of the form of energy.
2. A slide that contains a definition of what an energy conversion is.
3. Think of 3 different energy conversions. Make a slide of each energy conversion.
4. Make a slide that states the law of conservation of energy.
5. (Adapted from:
http://www.learningace.com/doc/2791599/0d7fac65ec41f2cf14bcb5a3201ac268/heat_isla
nd_teacher Hypothesize about the effects of the presence of human constructs in terms of
energy transfer and heat production. (When cities are constructed, it almost always
involves clearing areas covered by light-colored material (e.g. trees, grass) and replacing
it with dark-colored material (e.g. asphalt, tar shingles). This is thought to be a primary
component in the so-called "Urban Heat Island Effect", wherein surface air temperatures
above urban centers are observed to be higher than those of surrounding suburban and
rural areas.)
6. Answer the following questions: Will human constructs absorb more or less light than
natural ground cover? Does the answer depend on the types of materials being
compared? What types of human actions and building materials would be most likely to
absorb a great deal of light energy? Very little? What about natural materials? How

would absorption of light energy (by man-made or natural materials) affect the climate of
the surrounding area?

Lesson 31-33 Project on Energy Conversions (continued)
7. Brainstorm ideas on ways to test these hypotheses. What types of data would be needed?
How could those data be collected? What are some possible difficulties or sources of
error that need to be considered? How might the data be compiled and analyzed?
8. Each group should design an experiment to answer their question, addressing the
concerns brought up earlier.
Closure: Have students share with the class some of their ideas and designs.

Leccion 34 ¿Qué es un combustible fósil?
Objetivos contendios: los estudiantes van a:
-identificar los combustibles fósiles
-completar una investigación
Objetivos lenguajes: los estudiantes van a:
-hablar con un compañero sobre las definiciones de un combustible fósil
-escribir unas preguntas y unas conclusiones
Estándares:
NSES: A, B, F
Common Core: SL.8.1, W.8.7
Las actividades:
(5 min.) Para empezar: Dame uno con definiciones de un combustible fósil
(15 min.) la investigacion: Pregunta a los estudiantes: ¿Qué es un combustible?
1. Los estudiantes tienen que completar la sección de preguntar
2. Adjunta un frasco a un anillo de soporte y una abrazadera
3. Pon un termómetro adentro del frasco
4. Añade aqua al frasco para cubrir la bombilla del termómetro
5. Graba la temperatura del agua y quita el termómetro
6. Plega un café palo de madera en la letra 'W'
7. Pon el palo en un sartén de aluminio y pon el sartén debajo del frasco
8. Enciende el palo en el centro
9. Cuando el palo no quema ya más, encuentra la temperatura del agua otra vez.
10. Los estudiantes tienen que completar las otras secciones de la investigación
(10 min.) los apuntes
(10 min.) Closure: 2-1-1
tarea: nada

Leccion 34 ¿Qué es un combustible fósil? (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una
pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa, habla,)
a. ¿Cuáles son los materiales?

Implementar

Observar y grabar los resultos
 ¿Qué ocurrió después de implementar el
plano?
 ¿Qué observo?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?

Leccion 34 ¿Qué es un combustible fósil? (accompanying materials)
Notes
¿Qué es un combustible fósil?
Las plantas suministran _______________________
Un combustible es una material que ________________________________
ejemplos: ______________________, ________________________,
________________________________________________
Estos combustibles incluyen el carbón, pretróleo, y gas natural son
_______________________________
Cuándo las plantas y los animales murieron, formaron los estratos densos. Con
_________________ y ______________________________ cambiaron los
animales y las plantas en el carbón.
Los combustibles fósiles tienen energía del ____________.
Cuando la energía del sol viene a la Tierra, las plantas cambian la energía de la luz a
la energía ____________________. Eso se llama _______________________.

Lesson 35 The Energy We Use
Content objectives: students will be able to:
-identify renewable and nonrenewable energy sources
-identify the potential harms of using fossil fuels
-develop solutions to fossil fuels
-draw a pie chart showcasing the energy consumption use in the U.S.
Language objectives:
-read a chart
-write solutions for diminishing the use of fossil fuels
Standards:
NSES: B, F
Common Core: W.8.4
Materials: none
Activities:
(15 min.) Building background: YouTube video
http://www.youtube.com/watch?v=25bmXpEPosc
Discuss the following questions as a class: In what aspects of your life do you use fossil fuels?
Where does most of our energy come from? What does the use of fossil fuels do to the
environment? What are some solutions? What can you do to help dimish the use of fossil fuels?
-(5 min.) Chart reading p. 156 in book
-(15 min.) Reading: The Energy We Use worksheet

-(5 min.) Closure: create a pie chart by hand based on the statistics of the U.S. Energy
Consumption by Source worksheet
Homework: Answer the following questions in complete sentences
1. How is the chemical energy in fossil fuels related to the sun's energy?
2. How is the energy of coal released/
3. Describe the energy conversions involved in the formation of coal.
4. What general statement can you make about the supply of fossil fuels, given what you
know about their formation?

Lesson 35 The Energy We Use (accompanying materials)
Chart reading

Lesson 35 The Energy We Use (accompanying materials)
Reading

Lesson 35 The Energy We Use (accompanying materials)
U.S Energy Consumption by Source

Lección 36-37 (Spanish both days)
Objetivos contendios: los estudiantes van a:
-completar una investigación
-comprender los combustibles fósiles
Objetivos lenguajes: los estudiantes van a:
-leer un gráfico
-escribir una línea de tiempo
Estándares:
NSES: A, B, F
Common Core: SL.8.1, W.8.4, W.8.7
Las actividades:
-Para empezar: lee la introducción en la actividad y discute con la clase las formas de energía
renovables y no renovables
-La investigación: http://www.apsenergyconservation.org/PDF/MS-FormationOfFossil.pdf
(All work is to be completed in Spanish)
-Concluir: Puntos de discusiones con la clase: ¿Qué significa ‘renovable’ y no’ renovable’?
Podemos comparar los fuentes de energía en estas ideas? ¿Por qué o por qué no? ¿Cómo
podemos comparar los fuentes de energía? ¿Qué significa la idea de la conservación de la
energía? ¿En cuál manera conservas la energía en tu familia?
Tarea: nada

Lesson 38-39 Fossil Fuel Webquest (English both days)
Content objectives: students will be able to:
-recall what a fossil fuel is
-complete a webquest
-identify the energy conversions involved in the formation of coal
-relate fossil fuels to the sun’s energy
-discuss the supply of fossil fuels
Language objectives:
-write short paragraphs to complete the questions in the webquest
-speak on fossil fuels
-listen to a partner’s response on questions regarding fossil fuels
Standards:
NSES: A, B, F
Common Core: SL.8.1, W.8.6
Materials: laptops or computer lab
Activities:
-(15 min.) Building background: Complete the Energy from Fossil Fuels worksheet with a
partner. Review the answers as a class
-Fossil fuel webquest
-(15 min. on the second day) Closure: Virginia Reel: have students stand facing each other in
two lines. One line will ask the questions (written on an index card) and the other person will
respond. Switch half way through. Questions for index cards can be taken directly from the
webquest (Make sure there are enough cards for at least half the class):
-Homework: none

Lesson 38-39 Fossil Fuel Webquest (accompanying materials)
Questions
Directions: Answer the questions that follow using the links on the Fossil Fuels
Web Hunt.
What is a fossil and how is a fossil formed?

What is coal? How was coal formed? How is the energy of coal released?

What is oil? How was oil formed? How is the energy of oil released?

What is natural gas? How was natural gas formed? How is the energy of natural gas
released?
Find 3 facts each about coal, oil, and natural gas.

What general statement can you make about the supply of fossil fuels given what
you know about their formation?

How is the chemical energy in fossil fuels related to the Sun's energy? Think about
the process of photosynthesis and the origin of the material that fossils were
made of.

Describe the energy conversions involved in the formation of coal. Think about how
coal is formed. Where did the material that coal is made from get its energy?

Lesson 38-39 Fossil Fuel Webquest (accompanying materials)
Websites

Leccion 40 La formación del petróleo
Objetivos contendios: los estudiantes van a:
-calcular el costo de la electricidad que se necesita para iluminar el salón de clases
-completa una investigación
Objetivos lenguajes: los estudiantes van a:
-hablar sobre los combustibles fósiles con un compañero
-escribir unas preguntas y conclusiones
Estándares:
NSES: A, B, F
Common Core: SL.8.1, W.8.7
Las actividades:
-(5 min.) Para empezar: Discute con la clase los combustibles fósiles y los efectos. Lee el párrafo
a los estudiantes (taken from http://www.ehowenespanol.com/actividades-combustibles-fosilesestudiantes-lista_104699/ ):
Los combustibles fósiles son recursos naturales no renovables que tardan millones de
años en formarse. Las reservas de estos combustibles se están agotando a un ritmo acelerado. El
carbón, el petróleo y el gas natural son todos combustibles fósiles. La Administración de
Información Energética estima que en 2007, los combustibles fósiles constituían el 86,4 por
ciento del consumo de energía primaria en todo el mundo, con un 36 por ciento del petróleo, 27,4
por ciento del carbón y el 23 por ciento del gas natural. Las preocupaciones ambientales por su
producción y uso han conducido a un movimiento global para la generación de fuentes de
energía renovables.
-(10 min.) Las diapositivas: http://www.slideshare.net/aarg/formacion-de-los-combustiblesfosiles
-(20 min.) La investigación: (adapted from: http://www.ehowenespanol.com/actividadescombustibles-fosiles-estudiantes-lista_104699/)
Esta actividad les permite a los estudiantes calcular el costo de la electricidad que se necesita
para iluminar el salón de clases y la cantidad de carbón que se usa para producir la electricidad
para iluminar dicho salón durante una hora.
1. Les pide a los estudiantes que debatan cómo está iluminado el salón de clases, de
donde viene la electricidad y cuánto creen ellos que cuesta iluminar el salón de clases durante
una hora. Explícales que el carbón produce más de la mitad de la electricidad utilizada en los
Estados Unidos. Diles que la electricidad necesaria para encender un tubo fluorescente cuesta
alrededor de tres décimas de centavo de dólar cada hora.
2. Los estudiantes completan la sección de preguntar
3. Pídeles que cuenten el número de tubos fluorescentes en el aula, y que luego
multipliquen ese número por 0.003, tres décimas de centavo. La respuesta es el costo total para
iluminar el aula durante una hora. Explica que una libra de carbón (0,45 kg) produce 1,25
kilovatios-hora. Un kilovatio-hora es la energía eléctrica utilizada por 1.000 vatios de energía

durante una hora. Un tubo fluorescente promedio utiliza 18 vatios por hora, producidos por 0,014

Leccion 40 La formación del petróleo (continued)
libras de carbón.
4. Pídele a los estudiantes que multipliquen el número de tubos fluorescentes en el aula
por 0.014 para determinar cuánto carbón se necesita para iluminar el salón de clases durante una
hora. Estos números pueden utilizarse para descubrir cuánto cuesta iluminar el salón de clases
por un día, una semana o un mes, y cuánto carbón se necesita.
5. Los estudiantes completan la investigación
-(5 min.) Concluir: Habla de los cálculos con los estudiantes.
Tarea: Pregúntales a los estudiantes cómo sería vivir en casa sin electricidad durante dos horas.
Escribe una lista de elementos que tendrías que evitar usar durante ese tiempo. Les pide a los
estudiantes que traten de evitar el uso de electricidad durante dos horas como tarea.
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa, habla,)
a. ¿Cuál es el procedimiento para coleccionar la
información?
c. ¿Cómo puedo observer y grabar los resultados?

Implementar

Observar y grabar los resultos
 ¿Qué ocurrió después de implementar el plano?
 ¿Qué observo?
 ¿Cómo puedo mostrar los resultos? (usa un
gráfico, indice?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?

Lesson 41 The Scoop on Oil
Content objectives: students will be able to:
-understand why gas prices are so high
-refute or support statements using evidence from the article
-draw a graph showing oil prices since the 1960’s
Language objectives:
-read an article about oil
-write statements refuting or supporting different parts of the article
Standards:
NSES: B, F
Common Core: RL.8.4, RI.8.1, RI.8.4, RI.8.8, SL.8.2
Activities:
-(3 min.) Building background: Ask students if they know what a gallon of gas costs today.
Discuss how the cost of gas has changed since the 1960’s.
-(30 min.) Read The Scoop on Oil article as a class. Then have the students complete the packet
with a partner
-(7 min.) Closure: Students will complete the last page in the packet as a ticket-out-the door
-Homework: Draw a graph showing the prices from 1960 to present day. Do in 5 year
increments.

Lesson 41 The Scoop on Oil (accompanying materials)
Reading

Lesson 41 The Scoop on Oil (accompanying materials)
Reading-continued

Lesson 41 The Scoop on Oil (accompanying materials)
Reading-continued

Lesson 41 The Scoop on Oil (accompanying materials)
packet
Read “The Scoop on Oil” then examine the statements below. Use the article to find evidence to
either support or refute the statements. Then meet with a small group, share your evidence and
decide as a group if you agree or disagree with either statement.
Agree
Disagree
Support

Refute

Agree

Disagree
Support

Refute

Agree

Disagree
Support

Agree

Refute

Disagree

Support

Refute

Lesson 41 The Scoop on Oil (accompanying materials)
packet
Agree

Disagree
Support

Refute

Agree

Disagree
Support

Refute

Agree

Disagree
Support

Refute

Agree

Disagree
Support

How much oil is left? Summarize this section in 3-4 sentences.

Refute

Lesson 41 The Scoop on Oil (accompanying materials)
packet
How much oil is left? Summarize this section in 3-4 sentences.

What are your thoughts about oil concerning the environment, cost, and usage? Please fill in the
3-2-1 chart below. First, provide 3 ways that the environment can be harmed by the use of fossil
fuels. Second, give 2 facts about why costs are rising. Third, name one way we could curb usage.

Lección 42 El poder
Objetivos contendios: los estudiantes van a:
-calcular el costo de la electricidad que se necesita para iluminar el salón de clases
-completa una investigación
Objetivos lenguajes: los estudiantes van a:
-escribir unas preguntas y conclusiones
-hablar sobre el poder
- escribir un párrafo sobre la relación entre el poder y la energía
Estándares:
NSES: B, F
Common Core: W.8.7
Las actividades:
-(5 min.) Para empezar: Pregunta a los estudiantes: ¿Qué es el poder? ¿Cómo se puede relacionar
el poder con la energía?
-(15min.) La investigación
1. ¿Por qué hay trabajo cuando el molinillo gira?
2. Los estudiantes completan la sección de preguntar
3. Con un secador en bajo, sopla el molinillo. Observa la moción del molinillo
4. Con un secador en alto, sopla el molinillo otra vez y observa la moción del molinillo
5. Los estudiantes completan la investigación
6. Los estudiantes contestan las preguntas:
¿Cuáles son las diferencias entre las dos situaciones? Es el trabajo más en la
rapidez alto o bajo?
-(4 min.) YouTube video: http://www.youtube.com/watch?v=pDK2p1QbPKQ
-(5 min.) los apuntes
-(11 min.) concluir: escribir un párrafo sobre la relación entre el poder y la energía.

Lección 42 El poder (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Implementar

Observar y grabar los resultos
 ¿Qué ocurrió después de implementar el
plano?
 ¿Qué observo?
?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?

Lección 42 El poder (accompanying materials)
Notes
La tasa a la cual el trabajo es completo o la cantidad de trabajo completado en un
minuto es ______________________.
Cuando llevas un objeto, haces la misma cantidad de trabajo si caminas o corres.
Pero esfuerzas más ____________________ cuando corres porque haces el
trabajo más rápido.
¿Cuál es la diferencia entre el poder y la energía?

Lesson 43 Calculating Power
Content objectives: students will be able to:
-calculate power
-form a hypothesis for why a lamp has more power than another lamp
Language objectives:
-write a hypothesis
-listen to a YouTube video
-write calculations for power
Standards:
NSES: B, F
Common Core: W.8.4
Activities:
-(10 min.) Building background: bring in two lamps with different wattage light bulbs. When
both are turned on, ask the students which has more power. Why? Have the students write a
hypothesis for why the one lamp has more power and then read aloud their hypothesis to a
partner. Share some of the hypotheses as a class.
-(20 min.) Notes on calculating power
-(5 min.) YouTube video on work, power, and energy
http://www.youtube.com/watch?v=Esi0c_pV-3I
-(5 min.) Closure: With a partner, come up with another example that has two similar items but
one has more power.
-Homework: think about an inquiry investigation you could do involving power.

Lesson 43 Calculating Power (accompanying materials)
Notes
Power is calculated by dividing the amount of ______________ done by the
amount of ________________ taken to do the work.
Formula: Power =
Since work is equal to ______________________ x
_______________________, you can rewrite the equation for power as follows:
Power =
When work is measured in joules and time in seconds, the unit of power is the
_________________ per _________________ (____________). This is also
known as the ______________.
One _________________ of power is produced when one
___________________ of work is done in one second.
1 _________________ = 1 _____________
A ________________ is a relatively small unit of power. For example, you
produce about one watt of power if you raise a glass of water to your mouth in one
second.

Lesson 43 Calculating Power (accompanying materials)
Notes

Lección 44 La investigación del poder
Objetivos contendios: los estudiantes van a:
-crear una investigación
-completar una investigación
Objetivos lenguajes: los estudiantes van a:
-escribir unas preguntas y conclusiones
-hablar con los estudiantes sobre la investigaciónes
Estándares:
NSES: B
Common Core: W.8.4, W.8.7
Las actividades:
-(5 min.) Para empezar: discute con un compañero sobre tu idea para una investigación con el
poder.
-(25 min.) La investigación con un compañero (esta actividad permite que los estudiantes crean
una investigación sobre el poder y la hacen)
-(5 min.) Concluir: Los estudiantes preguntan a dos otros estudiantes sobre su investigación.
¿Cuál fue la conclusion?

Lección 44 La investigación del poder (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa, habla,)
a. ¿Cuáles son los materiales?
b. ¿Cuál es el procedimiento para coleccionar la
información?
c. ¿Cómo puedo observer y grabar los resultados?

Implementar

Coleccionar los materiales
 ¿Cuáles son los materials para implementar el
plano?
Sigue el procedimiento
 ¿Qué necesito hacer para implementar el
plano?
Observar y grabar los resultos
 ¿Qué ocurrió después de implementar el
plano?
 ¿Qué observo?
 ¿Cómo puedo mostrar los resultos? (usa un
gráfico, indice?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?
Produce un informe (formal)
- Grabar que hice así que los demás pueden
aprender
- Piensa en otras maneras para expresear mi
información

Lesson 45 Can you Feel the Power?
Content objectives: students will be able to:
-complete an inquiry framework
-identify how to change how much power is expended while doing an exericise
-analyze how music can change power output
Language objectives:
-write questions, hypotheses, procedures, and conclusions in the Inquiry Framework
-talk with a partner about how music can increase the power output of patients
Standards:
NSES: B
Common Core: SL.8.1, W.8.4, W.8.7
Activities:
-(5 min.) Building background: show a picture of a person exercising and ask the students how
that person could change the amount of power expended.
-(30 min.) Can You Feel the Power inquiry activity
1. Ask students how they can change how much power one expends while doing an exercise
2. Students complete the Questioning section of the Inquiry Framework
3. Have students read through the procedure and then complete the Planning section
4. Have students complete the procedure
5. Have students complete the rest of the Inquiry Framework
6. Have students complete the Analyze and Conclude (#1-4)
-(5 min.) Closure: With a partner and then as a class, discuss #5 in the Analyze and Conclude
sections
-Homework: Complete the following questions:
1. The motor of an electric fan converts 24,000 J of electrical energy every minute (60 s).
What si the power of the fan's motor?
2. A 40-horsepower engine burns twice as much fuel each hour as a 20-horsepower engine.
Explain this in terms of power and energy.

Lesson 45 Can you Feel the Power? (continued)
Inquiry Framework
Questioning

State the problem
What do I want to find out? (written in the form of a
question)
Make a hypothesis

What do I think will happen?

Planning

Make a plan by asking these questions (think, talk, write)
a. What materials will I need
b. What procedures or steps will I take to collect
information?
c. How will I observe and record results?

Implementin

Observe and record the results
 What happens after I implement my plan?
 What do I observe?
 How do I display my results? (using a graph,
chart, table)

Concluding

Form a conclusion
 What did I find out?
 Was my hypothesis supported by evidence?

Reporting

Share my results (informal)
 What do I want to tell others about the activity?
Produce a report (formal)
 Record what I did so others can learn

Lección 46 Idea un experimento
Objetivos contendios: los estudiantes van a:
-crear una investigación sobre el poder
-clasificar los artículos que tienen el menos poder al más poder
Objetivos lenguajes: los estudiantes van a:
-escribir las preguntas, los hipótesises, y las conclusiones
Estándares:
NSES: B
Common Core: SL.8.1, W.8.7
Las actividades:
-(7 min.) Para empezar: Clasifica los artículos que tienen el menos poder al más poder:
a. una bombilla de 100 vatios que quema por 2 horas
b. una bombilla de 40 vatios que quema por 4 horas
c. un secador de 1500 vatios que trabaja por .5 horas
d. un microondas de 500 vatios que opera por .5 horas
e. una bombilla fluorescente de 15 vatios que quema por 10 horas
-(30 min.) La investigación: Los estudiantes van a idear un experimento para ver 2 otras maneras
en que terapeuta física puede cambiar la producción del poder de sus pacientes. Completa la
investigación.
-(3 min.) Concluir: el boleto para salir: 2 máquinas (los ascensores) pueden hacer el mismo
trabajo y todavía tienen la producción del poder diferente. Explica cómo esto puede ocurrir.

Lección 46 Idea un experimento (continued)
La Investigación
Preguntar

Forma el problema

¿Qué quiero encontrar? (escribe una pregunta)
Haz un hipótesis
 ¿Qué pienso va a ocurrir?

Planear

Haz un plano con estas preguntas (piensa, habla,)
a. ¿Cuáles son los materiales?
b. ¿Cuál es el procedimiento para coleccionar la
información?
c. ¿Cómo puedo observer y grabar los resultados?

Implementar

Coleccionar los materiales
 ¿Cuáles son los materials para implementar el
plano?
Sigue el procedimiento
 ¿Qué necesito hacer para implementar el plano?
Observar y grabar los resultos
 ¿Qué ocurrió después de implementar el plano?
 ¿Qué observo?
 ¿Cómo puedo mostrar los resultos? (usa un
gráfico, indice?

Concluir

Forma una conclusión
 ¿Qué encontré?
 ¿Mi hipótesis fue apoyado por la evidencia?

Reportar

Compare los resultos (informal)
¿Qué quiero decir a los demás sobre la actividad?
Produce un informe (formal)
- Grabar que hice así que los demás pueden
aprender
- Piensa en otras maneras para expresear mi
información

Lesson 47 Nuclear Power
Content objectives: students will be able to:
-identify nuclear power and its' benefits/disadvantages
-develop solutions to nuclear power
-identify where nuclear power plants are located
Language objectives:
-read tables/graphs on power plant distribution
-write a summary on nuclear waste
-speak about their views on building a nuclear power plant
Standards:
NSES: B, F
Common Core: SL.8.1, W.8.4
Activities:
-(3 min.) Building background: have students write 1 reason for having a nuclear power plant
and 1 reason opposing a nuclear power plant
-(30 min.) Nuclear Power Webquest
http://www.schools.manatee.k12.fl.us/072JOCONNOR/environmentalscience/nuclear_power_w
ebquest.html
-(7 min.) Closure: Have a debate about building a nuclear power plant (see #14 on the webquest)

Lección 48 El repaso
Objetivos contendios: los estudiantes van a:
-recordar los temas del capítulo 3
-completar un repaso
Objetivos lenguajes: los estudiantes van a:
-escribir
Estándares:
NSES: A, B, F
Common Core: W.8.4
Las actividades:
-(7 min.)Para empezar: El camino de graffiti: los estudiantes van a caminar alrededor de la sala
con un compañero y escribir una cosa para cada tema: el poder, la energía, las formas diferentes
de la energía, las conversiones de la energía.
-(25 min.) El repaso
-(6 min.) Closure: Repasa el repaso
-Tarea: estudia para el examen

Lección 48 El repaso (accompanying materials)
El Repaso

Escribe unas cosas sobre cada definición:
La energía:
La energía cinética:
La energía potencial:
La fuerza:
Formula:
Los combustibles fósiles:
La conversion de la energía:
La conservación de la energía:
¿Cuáles son las seis formas de energía?
Los conceptos:
1. Escribe unas diferencias entre la energía cinética y la energía potencial.
2. ¿Cuáles son las formas de energía en estos casos?
Una hoja cae del árbol:
Una vela quema:
Una banda elastic se pone alrededor del periodic:
3. Un coche de 1300 kg viaja 11 m/s. ¿Cuál es la energía cinético?
4. Enciendes un ventilador eléctrico. Describe las conversiónes de la energía.
5. Una motocicleta, un auto, y un autobus viajan a la misma rapidez. ¿Cuál tiene la menos energía
cinética? La más? Crea una investigación para encontrar las respuestas.
Identifica el problema
Escribe las opciones para salvar el
problema
Encuentra una solución

Lessons 49-50 Test/Examen
Content objectives: students will be able to:
-recall topics relating to chapter 2
-complete an inquiry-based activity
-identify different energy conversions
Language objectives: students will be able to:
-write about energy conversions and when they occur
Standards:
NSES: A, B, F
Common Core: W.8.4
Activities:
-(3 min.) Building background: students have 3 minutes to either study or ask any last-minute
questions they may haveAnswer
-(37 min.) Test
-Closure: students will hand in the test when they finish

Lesson 49-50 (accompanying materials)
Test
Choose the letter of the answer that best completes each statement.
1. Energy of motion is called:
a. elastic potential energy
b. kinetic energy
c. gravitational potential energy
d. chemical energy
2. When you stretch a slingshot you give it
a. kinetic energy
b. elastic potential energy
c. gravitational potential energy
d. power
3. Whenever energy is transformed, some energy is converted to:
a. nuclear energy
b. electrical energy
c. thermal energy
d. mechanical energy
4. Coal stores energy from the sun as
a. chemical energy
b. electromagnetic energy
c. mechanical energy
d. electrical energy
5. The rate at which work is done is called
a. energy
b. efficiency
c. power
d. conservation

Lesson 49-50 (accompanying materials)
Test
True or False: If the statement is true, write true. If it is false, change the
underlined word or words to make the statement true.
1. ______________ The SI unit of power is the joule. _________________
2. ______________ Kinetic energy is due to the position of an object.
__________________
3. ______________ Green plants convert the electromagnetic energy of the sun
into mechanical energy. _____________________
4. ______________ A device that has three times the power of another can do
the same amount of work in one third the time.
1. Describe the difference between kinetic energy and potential energy.

2. For each of the following, decide which forms of energy are present:
1. A leaf falls from a tree
2. A candle burns
3. A rubber band is wrapped around a newspaper
3. An eagle flies from its perch in a tree to the ground to capture its prey.
Describe its enery transformations as it descends.

4. When you walk upstairs, how are you obeying the law of conservation of energy?

Lesson 49-50 (accompanying materials)
Test

5.
At which point(s) does the golf club have the greatest potential energy? At which
point(s) does it have the greatest kinetic energy?

Describe the energy conversions from point 1 to point 12

6. A 1400kg car travels at 12 m/s. What is its kinetic energy?

Lección 49-50 (accompanying materials)
Examen
Selecciona la letra apropiada:
1. La energía del movimiento se llama
a. elástica energía potencial
b. la energía cinética
c. gravitacional energía potencial
d. la energía química
2. Cuando estiras una banda elastic, hay
a. la energía cinética
b. elástica energía potencial
c. gravitacional energía potencial
d. el poder
3. Cuando la energía está transformado, alguna energía está convirtado a:
a. la energía nuclear
b. la energía eléctrica
c. la energía térmica
d. la energía mecánica
4. El carbón conserva la energía del sol como
a. la energía química
b. la energía eléctrica
c. la energía mecánica
d. la energía electromagnético
5. La tasa en cual el trabajo está completado se llama
a. la energía
b. la eficiencia
c. el poder
d. la conservación

Lección 49-50 (accompanying materials)
Examen
Cierto o falso: Escribe cierto si la frase es cierto. Escribe falso si la frase es
falso. Si la frase es falso, cambia la palabra indicado por una línea para hacer
la frase cierto.
1. _____________ La unidad de valor SI del poder es el Joule.
____________________
2. _____________ La energía cinética es en relación a la posición del objeto.
______________
3. _____________ Las plantas verdes convirte la energía electromagnético del sol
a la energía mecánica. _____________________
4. _____________ Un objeto que tiene el poder 3 veces del otro objeto puede
hacer el mismo trabajo en un tercero cantidad del tiempo.
___________________
1. Escribe unas diferencias entre la energía cinética y la energía potencial.

2. ¿Cuáles son las formas de energía en estos casos?
Una hoja cae del árbol:
Una vela quema:
Una banda elastic se pone alrededor del periodic:
3. Una águila vuela de su árbol al suelo para capturar su presa. Describe las
transformaciones de energía cuando baja.

4. Cuando subes las escaleras, ¿cómo obedeces el ley de la conservación de energía?

Lección 49-50 (accompanying materials)
Examen

5.
¿Cuándo tiene la más energía potencial el palo de golf? ¿Cuándo tiene la más energía
cinético?

Describe las conversiones de 1 al 12.

6. Un coche de 1400 kg viaja 112 m/s. ¿Cuál es la energía cinético?
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