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Item 7.A.2. Attachment 7 Health Connections Middle Grades
Science SMC

May 19–20, 2016

HEALTH – MIDDLE GRADES
Discipline Specific: Grade 6 Instructional segment 3: Atmosphere/Hydrosphere: Cycles of Matter, Line 1204:

Integrated, Line ???:
To connect to health and nutrition, they might include evidence that many eating habits that use fewer resources are also healthier.
Discipline Specific: Grade 6 Instructional segment 5: Geosphere: Internal Processes, Line 1707:
Integrated, Line ???:
Students can then prepare disaster kits for home and school (Health Standard 6.1.4S).
Discipline Specific: Middle Grade Vignette, Mass and Energy in Photosynthesis, Line 2369.

Integrated, Physical and Chemical Changes in Organisms, Line 1922:
To assess whether or not students understand that their model applies to all living organisms, he asks students construct an explanation (SEP-6) about why people need to eat a variety of foods that are high in iron, calcium, and other nutrients. “Where do those nutrients go?,” he asks (Health Standards 7-8.1.7N). 
Discipline Specific: Grade 7 Instructional segment 5: Inheritance and Genetics, Line 2817:

Integrated, Grade 6 Instructional Segment 3: Causes and Effects of Regional Climates, Line 983 (slightly different wording needed to match flow)
It is important for students to recognize individual differences in appearance and development, and this data collection activity can engage students in an important discussion that goes beyond scientific facts (Health standards 7-8.1.8G, 7-8.2.2.G).
Discipline Specific: Grade 7 Instructional segment 6: Body Systems, Line 2702:

Integrated, Grade 6 Instructional segment 1: Systems, Line 176 (slightly different wording needed to match flow)
Students will not be assessed on the mechanisms by which sensory information is conveyed to the brain for MS-LS1-8, but their model of how subsystems interacts for MS-LS1-3 should include a survey of these mechanisms. Body systems often communicate chemically through hormones and neurotransmitters. With this model (SEP-2) of interactions, students can ask questions (SEP-1) about the effects of drugs and alcohol on their body functions (Health standards 7-8.1.1A).
Discipline Specific: Grade 6 Instructional segment 3, at the very end:

Integrated, Grade 6 Instructional segment 1: Systems, at the very end with a slight rewrite to focus on systems interactions a bit more.
Middle Grade Snapshot: What’s in the water?


Mrs. N’s class takes occasional walking field trips to a creek near the school to study the local ecosystem. This time, students collect water samples and bring them back to the classroom. Mrs. N asks students if they would want to drink the water in the puddles and they all say no because it is too ‘dirty.’ But what does it mean for water to be dirty? Students take turns looking at drops of water under the classroom microscopes. They notice all sorts of tiny plants, moving animals, and bits of dirt even in water samples that appear clear to the naked eye. Mrs. N gives the students the opportunity to compare water from a local pond with tap water. They compare the pond water, to filtered pond water and then tap water. Students observe that the filtered pond water has fewer particles, than the unfiltered pond water, and that the tap water has almost no particles in it. Mrs. N challenges students to come up with a system to quantify [CCC-3] the amount of contamination in a water sample. Each group constructs a bar graph showing the relative amount of contaminants and then compares their measurement to the other groups. Are the differences related to the measurement technique or the water samples themselves? Student groups decide to switch water droplet microscope slides with another team to test out their ideas.

Students then obtain information [SEP-8] from their water utility about the different contaminants in their local drinking water (water agencies are required to publish an annual report and most of these are available online). They learn the distinction between organic contaminants (like bacteria) and inorganic ones (like lead and arsenic). They evaluate how their water compares to another city (such as Flint, Michigan which experienced unacceptable levels of lead contamination in 2015). The effects of non-microbial contaminants such as heavy metals are not as direct and Mrs. N decides to focus on the infectious diseases.
While students can see the differences in both the real life water and the measurements, they don’t yet appreciate why these numbers matter. Mrs. N sets the stage about the prevalence of water borne diseases by having students read an article about life in Gold Rush-era California, including the regular deaths from diseases like cholera and typhoid. An outbreak in 1850 may have killed 15% of Sacramento residents (Roth 1997). Sacramento was not unusual and infectious diseases were a major problem in US cities until midway through twentieth century. Mrs. N was born in Pittsburgh where the rate of death from diseases in 1900 was the highest of any major US city. Students read an article about how city health officials and engineers changed that by installing a water filtration system in their public water system that cut the death rate from typhoid by almost a factor of 10 within two years. Mrs. N emphasizes ETS2.B (“Influence of Engineering, Technology, and Science on Society and the Natural World). 
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Source: Adapted from Pittsburgh City Photographer 1917.

 Mrs. N wants to make sure that students are able to see the connection between the water filtration technology, the diseases, and the hands-on experience with the organisms in the pond water. Working in groups, she has students draw a simple pictorial model [SEP-2] that illustrates the relationships. Each student then individually writes a caption with an explanation [SEP-6] about how water filters remove organisms that cause [CCC-2] disease. Mrs. N tells students that next week they will design and test their own water filters. 

Before moving on, Mrs. N leads a discussion of one more aspect of the Pittsburgh story. One factor that made the city so vulnerable to disease was that the local drinking water source, the Alleghany River, was also a dumping ground for raw sewage for many upstream communities. Mrs. N tells students that people releasing materials like sewage into a river is called water pollution. She asks students if they are aware of any water pollution at the school or in the local community. Students identify several examples of pollution on campus and in the streets by the school, including oil dripping from cars that then flows down the gutters on the street and into the storm drains. One of the students mentions that she has seen drains along the street that are labeled, “no dumping, leads to ocean.” Mrs. N asks, “Why is this important?” Several students mention that on a recent field trip to the coast they learned that oil coming from the storm drain system has been observed along the coast and it has damaged parts of the coastline and some of the wildlife that lives there (EP&Cs II and IV). Mrs. N asks students to reflect on who is affected more by human pollution: natural systems or humans themselves.

Mrs. N asks students if they think that we still dump our sewage into rivers and water. They then learn more about modern wastewater treatment
 in preparation for a trip to a local wastewater treatment plant. 
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