Educational Epiphany ™Overton HS
2023-2024 SYR 
Science Lesson Plans

Districtwide PLC Protocol for Science

	Teacher/Teacher Team: Dr. Pani

	Grade: 12

	Date: 11/27-12/08/2023


   Lesson Plans should be posted by 3PM each Friday. 
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	Teacher/Teacher Team Response

	
1
	
Which state standard is your lesson progression addressing?

	HAP.LS1: From Molecules to Organisms: Structures and Processes HAP.ETS2: Links Among Engineering, Technology, Science, and Society Standard(s) HAP.LS1.34 Model the cellular and subcellular structures of neurons and explain the molecular neurophysiology of membrane potentials and the conduction of information through synaptic transmission

	
2
	
What scientific concepts or phenomena are embedded in the state standard?
	Suggested Phenomena There are more nerve cells in the human brain than there are stars in the Milky Way. Babies have more neurons than adults, but their neurons have fewer synapses compared to an adult brain. They undergo synaptic pruning. Inside the womb, neurons grow at the rate of 250,000 neurons a minute in the brain of a child. The brain of a newborn grows over three times its size in the first year of growth. In adults, every year a gram of the brain’s weight is lost. The brain uses more than 20% of the body’s total energy production. Most of this energy is channeled through the brain towards the transmission of electrical impulses whether we are awake or asleep. It is a well-known fact that the brain works tirelessly even during sleep. Your nervous system cannot function properly in the absence of potassium and sodium ions. Multiple sclerosis and Tay-Sachs disease are degenerative disorders of the myelin sheath. In multiple sclerosis (MS), the oligodendrocytes and myelin sheaths of the CNS deteriorate and are replaced by hard-ended scar tissue, especially between the ages of 20 and 40. Nerve conduction is disrupted, with effects that depend on what part of the CNS is involved – double vision, blindness, speech defects, neurosis, tremors, or numbness, for example. Patients experience variable cycles of milder and worse symptoms until they eventually become bedridden. The cause of MS remains uncertain; most hypotheses suggest that it is an autoimmune disorder triggered by a virus in genetically susceptible individuals. There is no cure. There is conflicting evidence of how much it shortens a person’s life expectancy, if at all. A few die within 1 year of diagnosis, but many people live with MS for 25 or 30 year

	
3
	
What teacher knowledge, reminders, and misconceptions are assumed in the standard?
	Learning Outcomes • Create a visual representation of complex nervous systems to describe how nervous systems detect external and internal signals, transmit and integrate information, and produce responses. • Distinguish between the types of nervous system cells. • Explain the process of nervous system development. • Describe the structure and components of a nerve cell. • Explain the function of nerve cells. • Describe the sequence of events involved in nerve cell excitation. • Understand the biological basis of aging and the pathology of nerve cell function conditions like arthritis or mallet finger. There is little evidence to support this idea. • Bones are not living structures. Adolescents may have conflicting ideas about whether bones are living structures, depending upon the context of the situation they are considering. On the one hand, they may believe that bones are just hard things that hold the body up and have muscles attached to them. On the other hand, teenagers recognize that broken bones heal. Few students understand how their bones grow during development or recognize that the bone marrow is critical for production of both red and white blood cells. Even maintenance of bone structure is a dynamic process; the action of specialized cells called osteoblasts to form new bone is counterbalanced by other cells, osteoclasts, which break down bone through resorption. As people age, bone resorption predominates over bone formation. • Diseases like osteoporosis or arthritis affect only old people, so teenagers do not need to be concerned about them. Although osteoporosis, a disease in which bone density

	
4
	
What objective(s) must be taught? In what order? Why?
	SWBAT Analyze the anatomy of the Human Nervous Systems IOT evaluate their physiological functions that are involved in cognition, communications, and neuronal dysfunctions.


	
5
	
What is your resource plan for each of the 5 Es of inquiry-based science instruction?

1. Engage
2. Explore
3. Explain
	hools 2023-24 6 of 12 semicircular canals, stapes, vestibule, aneurysm, neuroblastoma, stroke, shaken-baby syndrome, tremor, whiplash Standards and Related Background Information Instructional Focus Instructional Resources DCI(s) HAP.LS1: From Molecules to Organisms: Structures and Processes Standard(s) HAP.LS1.37 Model the major parts of the brain and spinal cord, relating each part to its source of sensory information and/or its primary target of regulation. HAP.LS1.36 Compare and contrast the structures and functions of the somatic nervous system and the autonomic nervous system. HAP.LS1.33 Anatomically distinguish between the central nervous system and the peripheral nervous system. Explain how their structures and locations are related to their physiological roles. HAP.LS1.38 Explain the structures, functions, and limitations of the human sensory systems (senses): hearing, balance/proprioception, sight, touch, smell, and taste. Learning Outcomes • Create a visual representation to describe how nervous systems transmit information. • Describe how the senses act as a link from the nervous system to the outside world. • Create a visual representation to describe how the brain integrates information to produce a response. • Explain and visually represent how nerve signals travel from spinal nerves to the spinal cord and then to the brain. • Describe how feedback from body systems is interpreted by the brain to maintain homeostasis. Suggested Phenomenon Breaching the Blood-Brain barrier. Because it is so effective, the blood-brain barrier prevents the passage of helpful substances as well as those that are potentially harmful. Researchers are exploring ways to move drugs that could be therapeutic for brain cancer or other CNS disorders past the BBB. In one method, the drug is injected in a concentrated sugar solution. The high osmotic pressure of the sugar solution causes the endothelial cells of the capillaries to shrink, which opens gaps between CExplain • Case Study Investigation #9, p. 304 Elaborate • A Case Study: Aluminum: More Harmful Than Helpful?, pp. 344-345 Evaluate • Chapter 9 Concept Check, pp. 306, 309, 312, 317, 322, 330, 336, 338 • Chapter 9 Study Guide, pp. 342-34
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	4. Elaborate
5. Evaluate
	

	
6
	
What academic language must be taught before and after the explain phase? How will the academic language be taught and assessed?
	external stimuli, internal stimuli, mesenchymal stem cell, neural tube, bidirectional communication, neural crest cells, axon, dendrites, interneurons, nerve cell body, neurotransmitter receptor, presynaptic neuron, postsynaptic neuron, synapse, synaptic cleft, terminus, unipolar neurons, cerebrospinal fluid, nodes of Ranvier, radial glia, Schwann cells, action potential, resting potential, neural threshold, recovery phase, refractory period, affector, dopamine, inhibitory, neural pathways, excitatory postsynaptic potential (ESPS), inhibitory postsynaptic potential (ISPS), reflex, reflex arc, transduction, demyelination, encephalitis, endotoxins, meningitis, multiple sclerosis, rabies, neurotrophic, traumatic   central nervous system (CNS), peripheral nervous system (PNS), afferent nerve, efferent nerve, ganglia, myelinated axon, nerve tracts, brain stem, central canal, cerebellum, cerebral cortex, cerebral hemispheres, cerebrum, corpus callosum, forebrain, frontal lobe, gray matter, gyri, hindbrain, limbic system, medulla oblongata, meninges, midbrain, motor cortex, occipital lobe, parietal lobe, pia mater, pons, sensory cortex, temporal lobe, white matter, cranial nerves, autonomic nervous system, dorsal root, parasympathetic nerves, somatic nervous system, spinal nerves, sympathetic nerves, ventral root, chemoreceptor, bitter, papillae, saliva, salt, sour, sweet, taste bud, olfactory bulb, olfactory nerve, choroid, cone, conjunctiva, cornea, fovea, iris, lacrimal duct, lacrimal gland, lens, optic cup, optic nerve, retina, rod, sclera, eardrum, cochlea, eustachian tube, external auditory meatus, external ear, incus, inner ear, malleus, middle ear, ossicle,

	
7
	
What is your plan to ensure that assessment of instruction on this standard is not solely characterized by remembering or regurgitating factual information?
	• What are the two main functions of the nervous system? • How does the body maintain control over all of its internal systems? • How does the nervous system act as a feedback mechanism for maintaining homeostasis?



	
8
	
What literacy concept can be intertwined with instruction on this scientific concept or phenomenon?
	Including the content lecture, students will learn dissection of heart, brain, rats, piglets’ systems that are similar as human structure and function. Compare between skin types, and the genetics info behind the Integumentary system.

	
9
	
How will instruction be impacted by the Cross Cutting Concepts and the Science & Engineering Practices?
	This is a premed course. This study will help them to prepare for nursing schools, medical colleges, pharmacy institutes, pharmacology labs, and the graduate school scientific careers.



