
7th Grade Curriculum 

 

What’s in This Unit? 
Findings about the human microbiome are all over the news and are attracting the attention of scientists from many 
different fields—for good reason! There is evidence to suggest that the approximately 100 trillion bacteria living on and in 
the human body may correlate to many different health conditions. Further, altering one’s microbiome can result in altering 
one’s health, for better or worse. Most notably, a treatment known as a fecal transplant—a transplant that involves using 
microorganisms from one person’s healthy gut microbiome to cure another person who is suffering from a potentially 
deadly infection—has been under review. These developments have sent many from the scientific community to further 
investigate the human microbiome. In this unit, students take on the role of student researchers as they work out and 
explain the anchor phenomenon for the unit—a fecal transplant cured a patient suffering from a potentially deadly C. 
difficile infection. They make arguments that justify continued research of this new treatment. By engaging in sense-making 
about the same types of data that professional scientists use, they work to understand how having 100 trillion 
microorganisms on and in the human body can keep a person healthy. In the process, they learn to examine living things at 
multiple scales, from molecules to single-celled organisms to the overall human body. 

Why? 
We chose the context of the human microbiome for this unit for several reasons. First, it provides students with the 
opportunity to dive into a current topic in science—something on the frontier of knowledge. Second, as students move to 
middle school, much of what they are studying in science is not visible to the naked eye. Learning about the human 
microbiome provides a compelling on-ramp to learning about the invisible. Additionally, it provides a reason to learn about 
the scale of the very small world that will be the focus of much of what they will study throughout middle school life 
science. Research evidence shows that many middle school students don’t know which is bigger: a cell or a molecule. 
Failure to understand these basic ideas of scale create many of the misconceptions that persist in life science. Finally, there 
is an irresistible allure that comes from delightfully disgusting and awesomely amazing topics, such as eyelash mites and 
using poop as a treatment for illnesses! What a great way to start the year. 

How? 
Chapter 1 provides students with an exploratory experience in which they learn about concepts related to scale. This 
experience invites them to learn more about the tiny microorganisms that inhabit the human microbiome. Through the use 
of a digital app, the Scale Tool, they work to create scale models of cells and molecules, glimpsing the very small world of 
microorganisms and laying a lifelong foundation for understanding issues of scale in life science. 

In Chapter 2, students embrace their role as student researchers as they work to figure out why a fecal transplant cured a 
patient suffering from a C. difficile infection. The unit culminates in students creating evidence-based arguments to explain 
how fecal transplants work to cure infections. These arguments are used to address a fictional senator’s attempts to 
eliminate funding for fecal transplant research. 

  

  

  



 

What’s in This Unit? 
Through inhabiting the role of medical students in a hospital, students—as they first diagnose a patient and then analyze 
the metabolism of world-class athletes—are able to draw the connections between the large-scale, macro-level 
experiences of the body and the micro-level processes that make the body function. By investigating the anchor 
phenomenon—a patient whose body systems are not working properly, students learn how body systems work together to 
provide the trillions of cells in the human body with the molecules they need. By exploring how athletic training improves 
the body’s function, students learn how energy is released in the cells through cellular respiration and how that energy 
supports movement and cellular growth and repair. In the final chapter of the unit, your students will consider a new 
anchor phenomenon to apply what they have learned to determine whether an athlete’s improved performance from 
increasing cellular respiration could have been the result of blood doping. 

Why? 
This unit has been designed to connect ideas about the human body that have often been taught in isolation from one 
another. In a typical curriculum, students may learn about the parts of the cell in one unit, cellular respiration in another, 
and body systems many months later. As a result, students are not guided to draw connections between these concepts, or 
to connect the abstract concepts to their actual experiences with their own bodies. They are also never provided the 
experience of connecting microscopic processes (how molecules from the environment are broken down and enter the cells 
to produce energy and to aid in cellular growth and repair) to the macro-level functions of the body systems and our overall 
health. We chose the medical student role because it provides a compelling and accessible context for connecting ideas 
about cells, body systems, molecules, and energy with phenomena that students are likely to be familiar with in their own 
bodies. This unit builds on students’ interest in and awareness of problems like asthma and diabetes, as well as an interest 
in how the bodies of athletes who are competing at their peak of performance can function so well. 

How? 
Chapters 1 and 2 focus on how body systems work together to take molecules from the environment and get them, in 
usable form, to the cells. Students are presented with the challenge of helping diagnose a teenage patient, Elisa, who feels 
tired all the time. Through exploring the Metabolism Simulation, reading about different medical conditions, and 
participating in a classroom-sized model of the body, students learn that in a functioning body the digestive, respiratory, 
and circulatory systems work together to get glucose, oxygen, and amino acids to the cells. By the end of Chapter 2, 
students diagnose Elisa with diabetes and are able to explain how this condition affects her body systems and the 
molecules that get to her cells. 

In Chapter 3, students learn more about what the cells do with these molecules. They explore the effects of activity on their 
own bodies and in the Simulation, and are then introduced to cellular respiration, the chemical reaction that releases 
energy in the cells. Students learn that the energy released in cellular respiration also supports growth and repair at the 
cellular level. Students shift their focus to considering cellular respiration in the context of high-performance athletes and 
read an article about a controversial practice called blood doping, which is used to enhance athletic performance. They 
apply what they have learned as they prepare to participate in a whole-class discussion and debate routine called a Science 
Seminar. Then, in Chapter 4, to prepare for the Science Seminar, students analyze evidence to determine if an athlete 
increased his cellular respiration and improved his athletic performance through permitted methods. 

  

 



 

What's in This Unit? 
Futura Engineering has been hired to design a series of health bars that will feed people in regions affected by natural 
disasters, with a particular emphasis on two populations who have health needs beyond what can be provided by 
emergency meals: patients and rescue workers. Can we develop nutrition bars that will provide the proper balance of 
protein and carbohydrates for these target populations? Students work as food engineer interns at Futura Engineering and 
apply their understanding of metabolism in designing recipes for bars that balance three criteria: the metabolic needs of a 
target population, taste, and cost. In order to address metabolic needs, interns look at protein, carbohydrates, and the 
glycemic index of different ingredients. Protein is broken down into amino acids, which are made into new protein 
molecules that aid in cellular growth and repair—how effective the body is at making these protein molecules can be 
measured using a Growth and Repair Test. Carbohydrates are broken down into glucose, which the body uses for energy to 
do all the things it needs to do. Glycemic index is a measure of how quickly these carbohydrates can be broken down. In 
order for the body to release energy from glucose, the glucose must be combined with oxygen in the cells; the level of 
oxygen available to the body affects how well the cells are able to perform this process of cellular respiration. 

Students design a recipe for a health bar (FuturaBar) that addresses the needs of their target population by balancing the 
protein composition, carbohydrates, and glycemic index while maximizing the taste score and minimizing cost. Students 
complete several tests and tasks using Futura RecipeTest, a digital design tool, to collect data. They analyze this data and 
run iterative tests of their recipes, preparing a final proposal that justifies the choices they made relative to the criteria. This 
10-day immersive Engineering Internship is intended to follow the Metabolism unit. 

Why? 
Engineering Internships engage and immerse students in the type of work that professionals do. They situate learning in the 
context of doing, helping students engage with science ideas and practices as well as ways of thinking—not in the abstract, 
but in the context of simulated real-world activities or problems. While putting students in a science and/or engineering 
role and providing them with a problem to solve is something done in all Amplify Science Middle School units, Engineering 
Internships provide a more immersive environment by leveraging digital technologies to simulate a real workplace. Futura 
Engineering, the company where students serve as engineering interns, has a logo, a CEO, and project directors. Students 
receive work direction via daily emails, and receive feedback on their work from a Futura project director. Students are 
likely to find the context to be highly motivating. Unlike other engineering projects and curricula, students participate in an 
immersive context that is designed to simulate the best features of an actual internship—learning how to think like 
engineers who are doing engineering work. 

Engineering Internships are also designed to provide students with an opportunity to apply a concept they’ve learned in 
order to solve a problem. Application situations enable students to see how information they’ve learned is useful, while 
offering the chance to deepen their understanding of that information. In addition, these situations offer opportunities to 
assess students’ grasp of the concept being applied. 

We chose the context of developing a health bar because it provides an opportunity for students to apply what they 
learned in Metabolism—understanding where the body gets protein and glucose, and what it uses them for. Engaging 
students in solution-thinking around providing for the needs of target populations is important because it shows that 
creating solutions for problems such as these depends upon an understanding of relevant scientific concepts. 

 

 



How? 
Engineering Internships have three phases: Research, Design, and Proposal. In the Research phase, interns are introduced 
to the company, the task, and criteria (develop a bar that meets the metabolic needs of a target population, make it taste 
good, and minimize cost). Interns perform background research so they can better address the target population’s 
metabolic needs. This includes reviewing information from Metabolism and learning new science content, as well as 
learning how to use RecipeTest, the digital design tool. 

In the Design phase, interns use RecipeTest as a part of the design cycle. Interns build recipes, test them on a population, 
analyze the results, and then plan another round of tests. Interns learn about the value of iterative tests, how to balance 
trade-offs, and how to make sense of the results in order to inform their next decisions. Interns submit their best recipe to 
the project director for feedback and then have a chance to refine that recipe. 

In the Proposal phase, students gather evidence to support their optimal design and write their proposals, using scientific 
communication skills to present and support their claim. Students first focus on the types of evidence for the design 
decisions that helped them address each criterion. Students submit an outline of the Design Decisions sections of the 
proposal to their project director for feedback. They use the feedback letter, proposal rubric, review of the Dossier and 
their RecipeTest data, along with peer discussion to improve the body of their proposals so it is clear how and why each 
decision led to the proposed optimal design. Students complete the proposal by adding an introduction that summarizes 
the project, and a conclusion that allows them to analyze the trade-offs of the proposed solution. The complete final 
proposal demonstrates their understanding of engineering practices and the science concepts that influenced their design 
choices to support the claim that their design is a great possible solution. 

The unit concludes with an exit interview, during which students reflect on what they’ve learned as engineering interns. The 
final activity asks students to extend their understanding of engineering design by defining new problems that are related 
to food engineering, such as food shortages, packaging, or meeting the metabolic needs of a new target population. 

  

 

 
What’s in This Unit? 
Inside virtually every cell in every organism on Earth, genes provide instructions for making proteins that govern all the 
functions of an organism’s body. An organism inherits its genes from its parent or parents, but different combinations of 
genes can lead to striking variation even among closely related organisms. Understanding the role of genes and the process 
of inheritance has allowed researchers to explain variation in life on Earth, breed plants and animals with new traits, and 
develop cures for devastating diseases. In the Traits and Reproduction unit, students take on the role of student genetic 
researchers, working with the fictional bioengineering firm, Bay Medical Company. Bay Medical Company is attempting to 
breed spiders with the type of silk that can be used for medical applications (e.g., to create artificial tendons). The student 
genetic researchers are faced with the challenge of explaining how the silk flexibility traits of closely related spiders can 
vary, which serves as the anchor phenomenon for the unit. To explain this mystery, students create physical models, read 
articles, and observe genetics in action, using the Traits and Reproduction Simulation. This powerful and engaging digital 
tool allows students to observe and breed spiders, making connections between what happens inside cells and how this 
affects the traits of an organism. Through their research, students learn about the role proteins, genes, and sexual 
reproduction play in trait variation. They are able to apply what they have learned about spiders to a human context. 
 
Why? 
This unit helps students connect ideas about genes, proteins, traits, and sexual reproduction to form a deep understanding 
of the causes of variation. Students consider intriguing examples of variation drawn from both human contexts (e.g., 



athletic ability, fraternal and identical twins, and genetic diseases such as hemophilia) and nonhuman contexts, particularly 
spider silk flexibility. This unit, in comparison to a more traditional heredity unit, gives greater attention to protein 
molecules and the connections between genes, proteins, and traits. Spider silk flexibility was carefully chosen as the central 
example because it provides an accessible illustration of the structure–function relationship between proteins and traits: 
Less flexible silk is formed from protein molecules with a greater number of connections. This focus on the role of proteins 
allows for a deeper, more mechanistic understanding than would an approach that glosses over the role of proteins in 
making the connection between genes and traits. After establishing an understanding of the relationship between proteins 
and traits, students move on to learn about how genes influence traits. They learn genes determine which protein 
molecules are produced for particular traits. Finally, students learn how sexual reproduction results in trait variation. This 
unit is designed to help students integrate their understanding of how genes affect traits with an understanding of how 
genes are inherited, topics that are sometimes presented in a disconnected way. In addition to being an excellent context 
for building this deep understanding, spider silk genetics and the possible uses of spider silk as a biomaterial are actual 
areas of cutting-edge scientific research. Throughout the unit, students have regular opportunities to apply what they have 
learned from their investigations of spiders to human contexts. By relating what they have learned about spider genetics to 
humans, students are challenged to think more deeply about the connections between genes, proteins, traits, and sexual 
reproduction. 
 
How? 
Students begin the Traits and Reproduction unit by learning that Bay Medical Company has been researching a species of 
spider: the Darwin’s bark spider. This spider makes the strongest spider silk in the world. The silk of a Darwin’s bark spider 
has many possible medical uses as well. It may, for example, be used to repair human tendons. However, the researchers at 
Bay Medical Company cannot explain why their efforts to breed Darwin’s bark spiders with medium silk flexibility (the best 
silk characteristic for constructing artificial tendons) are not working. Researchers at Bay Medical Company present 
students with a specific spider family to investigate throughout the unit. 
In Chapter 1, students focus on the question: Why do traits for silk flexibility vary within this family of Darwin’s bark 
spiders? A fascinating video about a real spider researcher, Dr. Cheryl Hayashi, introduces students to the spider research 
context. Then, after reading a compelling text about variation in spiders, making physical models of proteins, and 
investigating traits in the Traits and Reproduction Simulation, students discover the connection between the protein 
molecules produced in cells and the traits of an organism. As they investigate this concept, students learn that variation in 
the structure of protein molecules affects their function and how they interact with other molecules, which leads to 
variation in observable traits. 
 
In Chapter 2, students explore why the Darwin’s bark spiders’ offspring make different proteins for silk flexibility. By reading 
about hemophilia research and engaging with a physical model of genes and proteins, students learn that genes are 
instructions for building protein molecules. Using the Sim, students discover that organisms have two copies of each gene. 
These copies can be the same version or different versions of the gene. This means that the cell could produce one type of 
protein or two different types of proteins, depending on the instructions from the genes. Students synthesize the ideas 
from this chapter by creating a visual model that explains what they have learned about how different gene combinations 
result in the production of different proteins inside cells, which leads to trait variation. 
In Chapter 3, students investigate why the Darwin’s bark spider offspring have different gene combinations even though 
they have the same parents. As they investigate how genes are inherited, students consider the case of identical twins and 
how they compare to fraternal twins. Students learn that sexual reproduction leads to variation in the genes of offspring 
because an organism receives one copy of each gene from each of its parents. Students use the Sim to conduct experiments 
related to spider breeding. By the end of this chapter, students are able to write a complete explanation for why the 
Darwin’s bark spider offspring in the lab had different traits for silk flexibility compared to each other and to their parents. 
 
In Chapter 4, students apply their understanding of genes, proteins, and traits to a new anchor phenomenon about a 
difference in traits among members of a human family. They focus on a family of runners, investigating why one person in 
the family is an elite distance runner when no one else in her family has that trait. Students consider claims about whether 
or not the distance runner’s trait could be due to gene inheritance, her environment, or a mutation in the runner’s genes. 
After analyzing a range of evidence, students present their ideas to the whole class in a Science Seminar before constructing 
their final written argument. 

  



 

What’s in This Unit? 
Chemists answer questions about what substances are and where they come from. In this unit, students take on the role of 
student chemists to solve mysteries that can only be solved with an understanding of fundamental chemical principles. The 
first mystery is a fictional yet realistic scenario in which a reddish-brown substance is coming out of the water pipes in a 
neighborhood that gets its water from a well. This scenario serves as the anchor phenomenon for the unit. As students 
learn about what makes substances different in Chapter 1, they apply their growing knowledge of properties and atomic 
composition to determine that the reddish-brown substance is not the same substance as either the substance that makes 
up the pipes or the fertilizer that has seeped into the well water. As students learn about chemical reactions in Chapter 2, 
their explanation builds. Students apply what they have learned about atomic rearrangement to determine that the 
reddish-brown substance, now identified as rust, could only have formed from a chemical reaction between the iron pipes 
and the fertilizer. As students learn about the conservation of matter in Chapter 3, their explanation culminates with the 
conclusion that the reaction between the iron pipes and the fertilizer that formed the rust must also have formed another 
substance, which must be present in the water. In the last chapter of this unit, students continue in their role as student 
chemists, working to assist in a police investigation of a robbery that involved the use of an unknown substance to steal a 
rare and expensive diamond. Students must use their understanding of substances, atoms, and chemical reactions to 
identify the unknown substance as hydrofluoric acid. They then help the police determine which of their suspects is most 
likely to have produced this substance. 

Why? 
The role of a student chemist provides a practical lens through which students can learn and practice chemistry. In this role, 
students can clearly see how chemistry is relevant to solving real-world problems. Presented with a realistic role and a 
compelling mystery to solve, students are more likely to engage enthusiastically with the content of this unit. 

Many curricula present chemical reactions as abstract phenomena that only occur in the context of a laboratory and always 
involve unfamiliar chemicals. When chemistry content is presented in this manner, students learn to discuss the reactants 
and products of a chemical reaction without ever considering how these ideas explain the chemical reactions happening all 
around them. This unit emphasizes realistic and relatable real-world problems in order to encourage students to see 
chemical reactions as the ubiquitous phenomena that they are.  Other chemistry units typically present students with only 
certain substances (e.g., water) that are composed of individual molecules and do not present substances made of large 
networks of atoms and atom groups. Although this approach is convenient and expedient, it is highly limiting as it ignores 
many types of substances that students encounter every day. This restriction impoverishes the student experience by 
preventing the inclusion of many substances students will find familiar. In addition, curricula that present only molecular 
substances do nothing to dissuade students from assuming that all matter is made up of molecules, an alternate conception 
that will then require remediation in future science classes. For these reasons, this unit focuses its attention on the 
fundamental atomic patterns that define all types of matter, emphasizing the atoms and groups of atoms that repeat as the 
determining factor in differentiating different substances. In doing so, this unit provides exposure to a wide range of 
substances, laying the foundation for students to differentiate between substances on the basis of atomic structure in 
subsequent science classes. 

Students can be expected to enter this unit with many alternate conceptions about how matter behaves. It is likely that 
students have observed situations in which matter seems to behave in mysterious ways. For instance, when a log is placed 
in a fire, it seems to disappear as it burns. Experiences such as this one lend credence to the idea that matter can be 
created or destroyed, an alternate conception that is widely held and deeply entrenched in the minds of many students. In 
this unit, in order to combat this idea, students spend an entire chapter considering such puzzling phenomena at the atomic 
scale. In these cases, the unchanging nature of atoms is visible and evident in a way that allows students to account for and 
explain cases where matter seems to appear or disappear. 



Finally, a traditional approach to a chemistry unit begins by differentiating between physical and chemical changes. 
However, this approach forces students to rely on memorized examples and their own intuition to decide which types of 
changes are physical and which are chemical. Additionally, students are often quick to point out phenomena, such as 
dissolving salt in water, that reveal the arbitrary nature of this overly simplistic classification system. Although this unit 
presents students with opportunities to experience both physical and chemical changes, it deemphasizes the need to 
categorize these changes, asking that students instead use properties and atoms to differentiate between substances. 

How? 
In order to identify the reddish-brown substance that is coming out of the water pipes in Westfield, students begin by 
investigating what substances are and how to tell them apart. Early in Chapter 1, students have an opportunity to closely 
observe substances in order to determine their properties. They use these observations as the basis for differentiating 
between substances. Once students have established that properties can be used to differentiate between substances, they 
move into an investigation of why different substances have different properties, using evidence at the atomic scale to 
determine that different substances are made up of fundamentally different things. This investigation includes a video on 
the atomic nature of matter, an article on the relationship between atomic and observable differences, and introduction to 
the Chemical Reactions Simulation. The Simulation includes a Chemical Stockroom mode that allows students to compare 
the properties and atomic makeup of a wide variety of substances. At the end of Chapter 1, students use their knowledge of 
properties and atoms to make sense of observational and atomic evidence about the reddish-brown substance, concluding 
that it cannot be the same substance as the substance that makes up the pipes or the fertilizer. At the end of this chapter, 
the reddish-brown substance is positively identified as rust. 

In Chapter 2, students consider the question of how the rust formed, beginning with an investigation into whether or not it 
is possible for substances to change into different substances. During this investigation, students gather evidence by 
conducting the same experiment in the classroom as in Laboratory A mode of the Chemical Reactions Simulation. Having 
observed a chemical reaction in both these ways, students conclude that substances are indeed able to change into 
different substances through chemical reactions. Students then follow up on this investigation by returning to the Sim to 
consider the mechanism by which chemical reactions are able to form new and different substances. Through a series of 
detailed observations, students see that chemical reactions cause atoms to rearrange, resulting in the formation of 
substances that are atomically and observably different. By applying their understanding of rearrangement as the 
mechanism of chemical reactions, students determine that the rust could only have formed from a reaction involving both 
the iron pipes and the fertilizer. 

In Chapter 3, students consider the possibility that the chemical reaction that formed the rust may also have formed other 
substances. This investigation begins with students reading an article about burning fuels, a common phenomenon in which 
matter seems to disappear. By reading this article and making detailed observations in the Sim, students gather evidence 
that, in spite of what we observe, atoms are never created, destroyed, or transformed during a chemical reaction. Using 
physical tokens to model atoms, students reinforce the idea that all the matter that goes into a chemical reaction must 
come out in some form. These experiences prepare students to account for the atoms in a chemical reaction and reason 
through the question of whether or not there could be another substance in Westfield’s water. By the end of Chapter 3, 
students conclude that it is not only possible but, in fact, necessary that a chemical reaction between the iron pipes and the 
fertilizer would result in the formation of another substance besides the rust. 

In Chapter 4, students explore a new anchor phenomenon: an unknown substance was used to corrode glass to steal a 
diamond. Students begin by using the Evidence Criterion to evaluate observations of the unknown substance made by the 
police officers at the crime scene. Once students have chosen the most detailed observations, they use this evidence to 
identify the unknown substance as hydrofluoric acid, a corrosive substance capable of making a hole in a pane of glass. 
Based on this information, police identify three suspects who purchased substances they believe could have been used to 
make hydrofluoric acid. Students are then asked to determine whether or not each suspect could have produced 
hydrofluoric acid by using the substances they purchased as reactants. Applying their knowledge of chemical reactions, 
students create atomic-scale models to show that only two of the suspects in question could have made the hydrofluoric 
acid. Following this discovery, the police search the homes of the two suspects, providing students with new evidence 
about the substances discovered. Students conclude Chapter 4 and the unit by using this evidence to construct oral and 
written arguments for the police about which suspect is more likely to have made the hydrofluoric acid. 



 
 

What’s in This Unit? 
In the Ocean, Atmosphere, and Climate unit, students investigate how ocean currents behave and what effect they have on 
the climate of different locations around the world, specifically the air temperature of various locations. Energy flow from 
the sun is what drives this story. The sun transfers energy unevenly across Earth, with the most energy transferred at the 
equator and the least transferred at the poles. This energy from the sun is the main factor in what determines the air 
temperature of a place. Winds push the ocean surface, which contributes to the behavior of ocean currents. As surface 
ocean currents move around Earth—warm water is carried away from the equator and cold water is carried away from the 
poles—they gradually exchange energy with the atmosphere of the regions they pass. This results in the warming or cooling 
of the air affecting the overall temperature and climate of a region. When changes in the atmosphere or oceans occur that 
affect the patterns of these ocean currents, the effects can be felt around the world. 

In the role of climatologists, students investigate changes in air temperature in Christchurch, New Zealand during El Niño 
years. This serves as the anchor phenomenon that students will investigate throughout the unit. Students are called upon 
by the New Zealand Farm Council, who have noticed a climate change that has affected their crops. During El Niño years, 
the air temperature is cooler than usual. Students are tasked with explaining what causes the change in air temperature. By 
analyzing temperature fluctuations caused by changes in wind and surface ocean currents that occur during El Niño years, 
students learn about the relationship between atmosphere and ocean and its effects on regional climate/temperature 
patterns. 
 
How? 
Students begin Chapter 1 by learning that Earth is heated unevenly because different amounts of incoming energy from the 
sun are absorbed by the surface, depending on latitude. Students observe a heating experiment and use the Sim to gather 
evidence about how energy is transferred to the air. They learn that energy from the sun is not transferred directly to the 
air but, instead, is transferred first to the surface and then to the surrounding air. After looking at maps that show incoming 
energy from the sun and air temperatures around the world, students come to the realization that the air temperature of 
different locations is determined by the amount of energy transferred from the surface to the air, which is ultimately 
determined by latitude and by the amount of incoming energy absorbed from the sun. 

After receiving data that the ocean temperature near Christchurch changes during El Niño years, students learn that other 
factors, such as proximity to ocean currents, can affect a location's air temperature. Students spend Chapter 2 investigating 
how ocean currents can transport water from one part of the world to another, bringing warm or cool water to a particular 
location and affecting the amount of energy in the air and, therefore, the air temperature. Ocean currents that form near 
the equator are warm because they gain a lot of energy from the sun. When these warm currents move away from the 
equator, they carry the energy from the sun with them and then exchange energy with the air of the places they pass. 
Locations that are situated near warm ocean currents thus have more energy in the air and will be warmer than places that 
are far from warm ocean currents. When cold ocean currents pass a location, they have the effect of cooling the air. If the 
air of the location is warmer than the passing cold ocean current, the air will transfer energy to the current, which cools the 
air. To investigate this idea, students compare Buenos Aires, Argentina (near a warm current), and Cape Town, South Africa 
(near a cold current). 

In Chapter 3, students are introduced to prevailing winds, winds that move in one direction and are large enough in scale to 
push ocean currents. Along with the positions of the continents, winds determine the movement of ocean currents. 
Students learn that changes in winds cause changes in ocean currents and thus, changes in the amount of energy that 
currents can bring to places far from the equator. This allows students to conclude that a change in air temperature during 
El Niño years is caused by a change in prevailing winds. By the end of Chapter 3, students will be able to explain why 



Christchurch, New Zealand’s air temperature is cooler than usual during El Niño years. Prevailing winds at the equator can 
slow down or reverse during the months leading up to and at times during, an El Niño event. This causes ocean currents 
coming from the equator to bring less energy to places far from the equator. Christchurch is far from the equator. The 
currents that normally bring more energy from the equator slow down, bringing less energy to transfer to the air, and thus, 
making Christchurch's air temperature cooler. 

In Chapter 4, students are presented with a new problem to solve which requires them to apply all their Ocean, 
Atmosphere, and Climate content knowledge: In South China during the late Carboniferous period, was the air temperature 
warmer or cooler than the air temperature in that location today? This is the focus of the culminating Science Seminar 
sequence. Students investigate what the air temperature was like during a time when Earth’s continents were in different 
positions. They examine a map that shows continent positions and prevailing wind patterns to draw conclusions about the 
movement of ocean currents around Earth. By analyzing evidence about energy from the sun, the location of South China, 
prevailing winds, and ocean currents, they apply their knowledge to engage in scientific argumentation to answer the 
Science Seminar question. 
 
Why? 
This unit has been designed to help students develop a better understanding of the connection between energy and 
temperature. The majority of the energy on Earth comes from the sun. Ocean currents help to distribute this energy around 
Earth. Though ocean currents affect many factors, such as weather patterns, precipitation, and major storms, this unit 
focuses on how they affect air temperature. Temperature is a measure of the amount of energy in the air, making it the 
most accessible way to illustrate how energy flows from the sun to different places on Earth. This unit builds on students’ 
natural fascination with the ocean and they learn about other interesting places on Earth. The idea that they are 
investigating the causes and effects of El Niño is highly motivating, as this phenomenon is something students may have 
heard about in the news. The Ocean, Atmosphere, and Climate unit uses many different types of activities to tell this energy 
story. Students examine energy, temperature, and ocean current maps; engage in hands-on activities, such as the Currents 
Tank and the Ocean Currents game; read interesting articles; and use the amazing applications designed for this unit—
the Ocean, Atmosphere, and ClimateSimulation and Modeling Tool. Students will have the opportunity to learn about 
energy, ocean currents, and regional climate in a meaningful and engaging way, while building their skills in scientific 
investigation and argumentation. 

  

 

What’s in This Unit? 
Weather is a complex system that affects our daily lives. Understanding how weather events, such as severe rainstorms, 
take place is important for students to conceptualize weather events in their own community. In the role of student 
forensic meteorologists, your students will investigate severe rainstorms in a fictional town called Galetown, which serves 
as the anchor phenomenon for the unit. They investigate how water vapor, temperature, energy transfer, and wind 
influence local weather patterns and how these factors can lead to severe rainstorms. Using physical models, a digital 
simulation, and hands-on activities as well as information gathered from data and science texts, students will investigate 
the mechanisms by which a warm weather rainstorm can be generated, through the lens of energy transfer. Building on 
their understanding of the sun as a source of energy, coupled with their knowledge of evaporation and condensation as 
mechanisms by which water transfers energy to the atmosphere, students will investigate multiple variables that contribute 
to rainstorm severity. From their investigations, students will learn about how differences in the amount of water vapor, 
temperature, and air pressure can affect the amount of rain. The unit concludes with a Science Seminar, in which students 
use what they have learned in the unit to analyze evidence and participate in a discussion about whether one large 



rainstorm or several moderate-sized rainstorms are responsible for the damage done to the fictional Carson Wilderness 
Education Center. 

Why? 
Rainstorms are complex weather events. When they are severe they can have a great impact on communities and 
livelihoods by causing flooding and other damage. Understanding the general components and mechanisms of the 
formation of rainstorms supports understandings of local, regional, and global weather phenomena. Many students have 
difficulty conceptualizing how rainstorms are generated and often have a variety of alternate conceptions about energy 
transfer, cloud formation, and wind. The purpose of this unit is to scaffold students’ understandings of why rain occurs and 
how different factors work together to create storms of varying severity. The unit is framed by energy transfer events to 
bolster students’ understanding that energy is a major driver of weather events and ties to many other Earth science topics. 

How? 
Students will investigate energy transfer as the mechanism that supports the generation of rainstorms on a local level by 
tracing the path of energy specifically through the processes of condensation, evaporation, and temperature change. 
Students will determine how energy moves within the troposphere (where weather is formed) from warm, humid air 
parcels to the colder, surrounding atmosphere. Using a simulation, students will manipulate variables—such as the amount 
of surface water, air temperature, and the air pressure surrounding an air parcel—to create rainstorms with more or less 
energy. Students will leave the unit with enough understanding to explain the factors that cause a rainstorm, and which 
factors in combination can make a rainstorm more or less severe. 

In Chapter 1, students focus on the question: What causes the rainfall in Galetown? Students watch an intriguing video that 
presents the mystery of the rainstorms in Galetown, describes the damage that the storms are causing, and introduces 
students to some of the claims the residents have about what is causing the severe storms. Then, after doing a hands-on 
activity about condensation, reading an interesting article about clouds, completing activities in the Weather 
Patterns Simulation, and building models, students discover that the creation of a lake near Galetown has contributed to 
the severity of the storms. Students learn that the lake is causing an increase in water vapor in air parcels near the lake, 
which, as energy transfers out of these air parcels, can lead to more condensation that can later fall as rain. 

In Chapter 2, students explore why the amount of rain in Galetown is different from storm to storm. They begin by 
discovering the temperature gradient in the troposphere and see a demonstration that shows how an air parcel will rise 
when it is warmer than the air that surrounds it. Students continue their investigations by reading about a disaster in 
California caused by severe rainstorms and investigate their ideas further in the Weather Patterns Simulation by trying to 
model creating severe storms to explain the relationship between warmer air temperatures and the amount of rain. Finally, 
students create a model to explain how the warmer air temperatures in Galetown also contributed to the severe storms. 
Students explain how an air parcel that is warmer than the surrounding air will rise higher in the troposphere. As the air 
parcel is rising higher, its temperature will continue to decrease until it becomes stable with the surrounding air. Through 
this process, more energy is transferred out of the air parcel, which leads to more condensation and more rainfall. 

In Chapter 3, students investigate why the most recent storm in Galetown had the most severe rainfall. Students begin to 
consider the role of wind in the formation of rainstorms by watching a video that explains how wind can move air parcels 
higher into the troposphere. They then use the Sim to explore this concept further. By looking at data from real storms 
from all over the world, students are able to identify the factors that lead to severe storms, including wind. A model is used 
to give students the opportunity to apply their understanding that wind contributes to more severe rainfall by moving an air 
parcel higher into the troposphere where it will lose more energy, leading to more condensation and an increase in the 
amount of rain. 

In Chapter 4, students apply their understanding of the ways that water vapor, temperature, and wind contribute to more 
severe rainstorms to a new anchor phenomenon. They focus on the Carson Wilderness Education Center, investigating 
whether the Center was damaged during one severe storm or a series of more moderate storms. Students are presented 
with a range of evidence and begin by deciding which evidence comes from a reliable source. They then analyze the 
evidence and create a table that tracks the factors throughout May that could have contributed to severe storms during 
that time. After analyzing all the evidence, students present their ideas to the whole class in a Science Seminar before 
constructing their final argument. 



  

  

 

What’s in This Unit? 
Earth’s climate is changing, with average temperatures increasing by about 0.8°C since 1880. While the increase may sound 
small, the result is not. One of the many observable changes is that ice on Earth is vanishing, which is the anchor 
phenomenon for this unit. Students adopt the role of climatologists who help the fictional World Climate Institute research 
causes of ice loss and climate change with the goal of educating the public about their findings. In order to delve into the 
mechanism of climate change, students investigate with a computer simulation, data, physical models, and science texts. 
They refute claims based on common misconceptions—an increase in solar energy or direct heating from human activities 
cause global warming. Students learn how energy from the sun interacts with Earth's atmosphere and surface. They learn 
that the amount of energy absorbed at the surface controls global average temperature and that the increase in Earth's 
temperature correlates with an increase in the amount of carbon dioxide and methane in the atmosphere. So what is 
causing the temperature increase? Students figure out that whenever more energy enters the atmosphere than exits, the 
amount of energy absorbed by the surface increases. Then they discover the cause of Earth's energy imbalance—increased 
carbon dioxide or methane in the atmosphere redirects outgoing energy back to Earth’s surface, reducing the flow of 
energy that exits the Earth system. Through investigations, they learn that human activities, including increased combustion 
of fossil fuels and greater numbers of livestock kept for the benefit of humans, are responsible for increasing amounts of 
carbon dioxide and methane in the atmosphere. Along the way, students learn some of the effects of climate change, some 
possible solutions, and compare our current climate change to other climate changes in Earth’s history. The unit concludes 
with a Science Seminar where students analyze evidence and debate whether large volcanic eruptions cool or warm Earth. 

Why? 
Climate change represents one of the most critical realities for our planet and the organisms that inhabit it. Earth’s 
Changing Climate provides students with the opportunity to investigate claims about why Earth’s temperature is increasing. 
Though global warming is a well-established phenomenon in the scientific community, one can still hear non-scientists who 
doubt that Earth is warming, or if it is, that it matters. As such, having the opportunity to figure out what is known and how 
it is known is an essential topic of study for all citizens of the planet. In this unit, students have the opportunity to 
investigate and refute common alternative and inaccurate claims as they sort through data for themselves. We chose to 
lead the unit with an actual observable phenomenon—the melting of Earth’s ice. It’s much easier for students to initially 
visualize a concrete indicator, such as melting ice, than to ask them to imagine an increase in invisible gases in the 
atmosphere. Unlike most curricula that take on this topic, Earth’s Changing Climate helps students understand the 
mechanism of how carbon dioxide and methane lead to higher temperatures, not just the correlation between carbon 
dioxide, methane, and temperature. Understanding how this occurs results in a deeper understanding of climate change. 

How? 
In Chapter 1, students are introduced to their role as student climatologists and begin their investigation of what can cause 
global temperature to increase or decrease. They explore the Earth's Changing ClimateSimulation, test effects of changes to 
the atmosphere, and examine data about the atmosphere. They conclude that increases in carbon dioxide and methane 
correlate with increases in energy absorbed by the surface and increases in temperature. In Chapter 2, students focus on 
the flows of energy, both entering and exiting the Earth system. They read about climate change in Earth's history, run tests 
in the Simulation, and use a simple physical model. They discover that if the amount of carbon dioxide or methane 
increases in the atmosphere, more energy enters the Earth system than exits, and this is why increased amounts of these 
gases cause warming. They discover that these gases redirect outgoing energy back toward Earth’s surface, thereby 
decreasing the amount of energy that leaves the system. In Chapter 3, students figure out that human activities such as 



combustion, keeping of livestock, and deforestation cause these gases to increase in the atmosphere. They also see 
evidence that increasing population increases human activities, and that has a direct effect on our planet. Students read an 
article about different strategies for reducing the amount of carbon dioxide and methane in the atmosphere. In Chapter 4, 
students investigate and debate what the effect of a large volcanic eruption is on Earth’s climate. Students apply what they 
have learned during the unit as they analyze evidence and make arguments about this question. 

  

  

 
 
What's in This Unit? 
The Earth is warming due to a dramatic increase in the amount of carbon dioxide and other greenhouse gases. Buildings are 
primary producers of greenhouse gases due to the amount of fuel needed to generate the electricity required to cool and 
heat them. Engineers are using their understanding of scientific concepts to make improvements to existing buildings or to 
design new technologies to minimize the amount of carbon dioxide released into the atmosphere. Two current strategies 
for reducing the carbon dioxide output of buildings are increasing albedo (the amount of light from the sun that is reflected 
away from the surface) and increasing the use of solar panels, which generate energy without burning fuels. 

In this unit, students are immersed in an Engineering Internship. As civil engineering interns at Futura Engineering, they 
learn about The Design Cycle and apply their understanding of energy and climate science to create roof modification 
designs for a city in the desert. Students consider two roof types, white and solar, and design a proposal of roof 
modifications the city could implement to reduce the city’s climate impact. The project asks students to consider three 
criteria: reducing climate impact, preserving the city’s historical character, and keeping costs low. Students use the 
RoofMod Design Tool to collect and analyze data, complete iterative tests, and learn about isolating variables. By the end of 
this unit, students can describe engineering practices and compose a written proposal that supports their optimal design 
for making the city more environmentally responsible, while managing the trade-offs of each of the project criteria. This 10-
lesson immersive Engineering Internship is intended to follow the Amplify Science Earth's Changing Climate unit. 
 
Why? 
Engineering Internships engage students by immersing them in the type of work that engineers do. They situate learning in 
the context of doing, helping students engage with science ideas and engineering practices. While putting students in a role 
and providing them with a problem to solve is something done in all Amplify Science Middle School units, the Engineering 
Internships provide a more immersive environment by leveraging digital technologies to simulate a real workplace. Futura 
Engineering, the company for whom students serve as interns, has a logo, a CEO, and project directors. Students receive 
work direction via daily messages, and receive feedback on their work from the project director. Students find the context 
to be highly motivating. Unlike other engineering projects and curricula, students participate in an experience that is 
designed to simulate the best features of an actual internship, all while learning how to think like engineers in the context 
of doing engineering work. 

The Engineering Internships are also designed to provide students with an opportunity to apply a concept they’ve learned 
to solve a problem. Application situations like these enable students to see how information they’ve learned is useful and 
offer the chance to deepen their understanding of that information. In addition, an application situation provides a way to 
assess students’ grasp of the concepts being applied. We chose the context of roof modifications because it provides an 
opportunity for students to apply what they learned in the Earth’s Changing Climateunit as they explore ways to reduce a 
known cause of Earth’s increasing temperature—increased carbon dioxide in the atmosphere. By putting those concepts to 
work in making design decisions about which roof modifications to suggest for a city, students are immersed in science and 



engineering practices, while they deepen their understanding of complex science. Engaging students in solution-oriented 
thinking around serious environmental issues helps them explore positive as well as negative effects that humans cause on 
Earth's systems. 
 
How? 
In Phase 1, the Research phase, students are introduced to the Engineering Internship in which they will prepare roof 
modification designs that address three project criteria: reducing the city’s climate impact, preserving the city’s historic 
value, and keeping costs low. Students investigate albedo in a firsthand experience and perform background research by 
reading articles in a Dossier to understand how white and solar roofs can contribute to reducing climate impact. This 
includes reviewing information from the Earth’s Changing Climate unit and learning new science content about albedo and 
energy conversion in solar panels. In addition, students learn how to use the RoofMod Design Tool to isolate variables in 
order to better understand how each roof type affects the model city. 

In Phase 2, the Design phase, students use the RoofMod Design Tool as a part of The Design Cycle. Students plan roof 
modifications for the city of Solton, build and test them, analyze the results, and then plan another round of tests. Students 
learn the value of iterative tests, how to balance trade-offs, and how to make sense of the results to inform their next 
decisions. Students submit an early version of their roof modification design to the project director for feedback. They then 
have a chance to refine these designs to create an optimal design that appropriately addresses all the project criteria. 

In Phase 3, the Proposal phase, students select their optimal design and are ready to write their proposals. Students first 
focus on the trade-offs and identify evidence to explain how their designs address each of the criteria. Students submit an 
outline of the Trade-offs and Design Decisions sections of the proposal to their project director for feedback. They use the 
feedback letter, proposal rubric, the Dossier, and peer discussion to improve the body of their proposals. They then 
complete a final proposal demonstrating their understanding of engineering and the science that influenced their design 
choices. 

The unit concludes with an Internship Exit Survey, during which students reflect on what they’ve learned as interns. The 
final activity asks students to extend their understanding of engineering design by defining new problems that are related 
to reducing climate impact in modern cities. 
  
  

  

 
 
 
 
 
 
 
 
 
 

 
 


