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Hudak Instructional Context: 
The class chosen for my integrated lessons displays many characteristics that will help me with my lesson goals. The class is small, which allows me to interact with everyone in the class multiple times throughout the class period. This class is comprised of students of multiple ethnicities and backgrounds, such as African American, Caucasian, and mixed.  The students range in coming from low income and government assistance to that of the blue collar middle class. Although no one in the class is ESL or ELL, one student in particular who moved to our district this year has a very low, underdeveloped vocabulary and does not speak often. In addition, the class is equally divides into hi level/motivated learners (two students), mid-level learners/will do what is asked (3 students), and low level learners/will do the bare minimum if that (2 students). 
Because this class has approximately an equal number of learners at each level (2 high, 3medium, 2low) I can easily have my kids working in heterogeneous groups of low with high level learners. Other times I feel it is necessary to group them homogeneously in pairs of high, medium or low level learners so no individual student is carrying the assignment. This class is very helpful to gain data, as mentioned before, I have a mix of GT students and a few students with severely underdeveloped vocabularies and have some kind of negative stigma about volunteering or reading aloud or even answer questions (even if they know they are correct. 
In this integrated lesson as seen on my video, I plan on using a word wall to review vocabulary so the students are more familiar with previous vocabulary that we will be using in the lesson.  This will also introduce us to new vocabulary. We will be mixing up the traditional note taking with some fill in questions as I lecture and some open ended questions. There will be student volunteer demonstrations that will be documented, a review worksheet as formative assessment before the main laboratory assignment, then the lab. By providing a lot of different instructional activities it gives the kids more chances to participate and interact. Students might interact through volunteering for a demonstration or to organize vocabulary terms on my word wall, or work in a pairs to perform the demonstration. Also, by giving the students partial notes, students who are low level learners/thinkers and not likely to volunteer, I can point out context clues as I ask the question to them; when I make my own assessments/tools like the worksheet at hand, I have a lot of power in the way I can use it to ask questions. 






Hudak Planning:
The following are my instructional goals for this lesson:
1. Determine the numbers of protons, neutrons and electrons in a molecule of water using the properties learned in chemistry and the simple addition and subtraction in math
2. Understand polarity in water due to the unequal distribution of the electrons in hydrogen
3. Understand cohesion based on polarity
4. Review the properties of solids, liquids, and gasses
5. Determine the high and low concentrated regions of a solute in a solvent to determine how diffusion of solute will occur. Also understand diffusion. 
6. Determine the high and low concentrated regions of a solute in a solvent to determine how osmosis will occur. Also understand osmosis. 
7. Understand the difference between diffusion and osmosis
8. Understand equilibrium and the goals of diff./osm is to achieve equilibrium
9. Understand the three osmotic states and how they are achieved (iso, hyper, hypo – tonic)
These concepts are very important, as they build the foundation to many other cellular concepts. Equilibrium is a concept in every chapter, and in every subject in fact, so student must understand how equilibrium is achieved. These concepts appear on the student’s’ state test and are things they experience in real life.  My goal at the end of our experiment is the show them how diffusion and osmosis occur inside their body. The lab will show them how osmosis works with the permeable membrane in an egg, which will nicely lead into how our cells can experience the 3 states the eggs did too.  
The main inquiry that goes with this concept is the egg-osmosis experiment. They inquiry is necessary for the kids to get interested in the topic and excited. They will be taking daily measurements of their egg and once a notable difference is seen in the mass of their egg, the students really WILL want to know why this phenomenon is happening. 
***I noted this on my webpage also, the video here is the exact lesson I did but was recorded earlier. I initially evaluated this lesson on its integration, but now am evaluating it on the assessments I provided in it.  Also, I taped this lesson and a student pointed out to his parent that he did not sign the consent form, so the parent asked me and my administration to not allow me to submit the original footage.  Since I taught the lesson the same exact way I did not feel that submitting this video was unlawful. 





Hudak Evaluation:

My overall goal of the lesson was to have the students understand the processes of osmosis and diffusion.  I wanted them to understand when each occurred and how they are similar overall processes (movement of something to reach equilibrium) but how they differ in WHAT is moving (the actual particles or the water).  This topic is very fun an exciting and has a lot of very fun labs and things to do in it.  I try to get the kids to get involved as much as possible since this lesson is before/the prerequisite to cells….and in cells as well as the whole body, equilibrium and homeostasis is a very important subject.  Diffusion and osmosis leads into active and passive transport in the cell which is very difficult to understand if you don’t first understand how to reach equilibrium with simple diffusion and osmosis.  
	I think the lesson went well.  The class that you are observing is a very unique class containing almost an even split of the 2-3 student learning groups; there are 7 kids and 2 are low learners, 3 medium, and 2 high level.  The more I let the kids physically interact in the activity, the more they really do retain the knowledge.  I tried to get 4 different students to get involved in the lesson at different parts of the presentation.  Even if the student simply held a beaker of water and showed the diffusion of dye through the container to his fellow students…that student remembers what they did and retains it!  Also, I want to point out that the potato demonstration worked out as planned but this first time on the tape that did not work as planned.  Initially, I soaked potatoes squares in a water-dye solution at different times so we could see the osmosis of the colored water into the potatoes but apparently the water/coloring solution was too weak so all of the potatoes did not really osmosis any color. Since then, I will put the potatoes in the concentrated solution the night before and will also have different sizes in the dye solution so a class at the end of the day can see the osmosis and not all of the potatoes are dyed completely through.   After all of the mini experiments we did I had the kids write about them (reflect) so it was neat seeing write about what should happened when the expected results did not occur.  
[bookmark: _GoBack]	  What I was able to start with some of my other classes was the next experiment which I did not got to thoroughly explain and start in the video, called the “Eggcellent Osmosis Experiment”.  At the end of the other classes (after we just learned about osmosis and isotonic, hypertonic, and hypotonic states and solutions) we began talking about our next lab. In this next lab we would put eggs in different solutions (water, vinegar, and corn syrup) and based on the concentrations of particles in the egg and the solution it is in….what kind of osmosis would occur (movement into egg, out of egg, or no movement because of equilibrium).  By just talking about the upcoming experiment at the end of class the kids were better able to relate osmosis to something in their life.  I would also have liked to have talked to my class more about how osmosis was involved in cellular processes….but I had to begin with that too in my next lecture.  
	I believe the students were able to grasp the concept of diffusion easy since diffuse or to diffuse is kind of common vocabulary.  I also think the students were able (in that first class) to understand the basics of osmosis as in the understood that water always had to move where the particles were concentrated.  The water had to move there because that would help both sides (of the U-tube or the inside or outside of the cell) have the same concentration.  The next class the students were all able to answer questions on that lecture so I am happy to report they did remember and retain some important knowledge! I asked “in diffusion, what moves” and the kids knew it was the actual particles.  I then asked “in osmosis, what moves” and the kids knew it was the water in and out.  Even though the were basic concepts, that is a very confusing topic on the TAKS test…and I know this because sometimes I still see exit level students thinking they could move particles across membranes on osmosis TAKS questions…no osmosis = water movement. 
The TAKS/TEKS involved in this lesson dealt with the properties of water that you saw me involve in the beginning of my lesson.  I did this through a word wall of vocab we have been going over.  I also grouped the word in the word wall in similar groups so the students could relate the vocabulary also. I checked for understanding of the previous concept before moving on.  They were asked to recall IPC TAKS/TEKS involving composition of an atom, atomic bonding, reaction formula, and pH.  The new vocab and biology TAKS/TEKS learned dealt with how cells function, how they maintain homeostasis though the diffusion of particles through out an area, or osmosis of water in and out of a cell.  
Some of the Standards I think I implemented or will implement in this lesson are showing how osmosis and diffusion is involved in personal health of your body in terms of your cells maintaining homeostasis.  For example your cells will osmose if you are dehydrated or retaining water which all revolves around what kind of state your body is in.  We performed a variety of mini labs that could be considered d models of a system which involved in many national math and science standards.  The dye in the water models diffusion of particles, the potato osmosing the dye showed the action of water osmosing/internalizing inside a system, and the egg experiment we started and are currently doing is a direct model for the cell and how the cell osmoses depending on its internal and external environment.  Although I did not have a much numerical data as I could have, I reinforced many standards involving the use of quantitative analysis to make a point in science.  For example, I used a numerical example in my presentation to demonstrate density and how dense object have a large mass (number of particles) in a small volume….so I did my example of kool aid where I had a pitcher with 1 packet and one pitcher with 3…an the denser one was the one with 3 because it has more particles per same volume as the other.  Also when we talked about where the water would go during osmosis, we always had to look at the concentrations on the two sides of the U-tube or the cell…water had to flow from lesser concentration to a higher concentration so the kid had to always document that.  As for our current egg experiment, the kids are coming up with a data table and graph to shoe the increase/decrease of mass of their egg based on the solution it was in. that data will help them decide if the solutions were isotonic, hypertonic or hypotonic.  
The questions I asked throughout my lesson were meaningful to introduce the topic, think about the main focus of the topic or to bridge to concept at hand to the next topic. If students come up with an answer, whether it is the desired answer or not, the student is encouraged to tell me and the class how they came up with that answer.  This is a method of questioning I enjoy because it makes the student second guess themselves, but ultimately gets the students to put into words how they are thinking.  And the best way to learn a topic is to teach someone else the topic, so if the students are about to show other how they came to a particular conclusion then they truly understand the topic. It is also beneficial to promote class discussions, debates, and arguments on topics so students can voice their opinions, teach other what they know, and also to clear up misconceptions. 

MATH & SCIENCE INTEGRATION RUBRIC (MASIR) SCORING GUIDELINES_v5
	I.  Lesson Objectives
	Scoring Guidelines

	A.
	The lesson targets both math and science content objectives.
	Lesson targets both math and science but more science.  The science is supported by the math throughout the lesson as calculations need to be made in regards to number of quarks, concentrations, mass gained or lost. 

	B.
	There is a clear and discernable big idea/concept included in lesson objective.
	Lesson objective clearly stated to learn about the cellular property of diffusion and osmosis (a type of diffusion) 

	C.
	Lesson objective clearly targets higher order cognitive thinking skills.
	Students are asked to complete a lot of tasks that cover the lower level blooms verbs, but will eventually are asked higher level when relating osmotic properties to the (their) human body

	D.
	A clear, discernable objective is clearly stated to students.
	 (2) The objective is clearly stated

	 



	II.  Ways of Learning
	Scoring Guidelines

	A.
	Problem task(s) context/design elements are relevant to all students.
	Topic is linked to student experiences and students participate in demonstrations regarding concepts at hand

	B.
	Activities facilitate understanding of important relationships between targeted concepts.
	 (2) Activities facilitate understanding of relationship between concepts

	C.
	Activities build on students’ prior understanding of targeted content.
	Students build on prior vocabulary with a word wall activity at the beginning of class

	D.
	Activities facilitate active engagement in the learning process.
	Student become engaged by interactive demonstrations

	



	III.  Ways of Knowing
	Scoring Guidelines

	A.
	Instruction and activities reinforce the relationships between inductive/deductive thinking.
	 (2) Activities expose students to numerous examples that lead to pattern recognition AND/OR involves meaningful application in multiple contexts

	B.
	Instruction and activities promote new knowledge.
	 (3) Instruction and activity promote new knowledge

	C.
	New knowledge is targeted for both science and math.
	More is learned in science

	



	IV.  Content Knowledge
	Scoring Guidelines

	A.
	Instruction is organized around big ideas/concepts or themes.
	Once properties ore uncovered, students can relate them to themselves and living organisms around them

	B.
	Big ideas/concepts are comprised of analogous content in math and science.
	 (2) Lesson targets analogous concepts

	C.
	Activities make the conceptual relationship explicit for students.
	Concepts mostly science

	D.
	Perspectives of both math and science disciplines are fairly and accurately represented in a coherent manner.
	Concepts mostly science

	



	V.  Processes and Skills
	Scoring Guidelines

	A.
	Instruction promotes inquiry-based learning and problem-solving.
	Inquiry based learning seen in demonstrations

	B.
	Instruction promotes problem-solving skills in math or science.
	 (2) Students direct the problem solving process

	C.
	Instruction develops higher-order thinking skills in math or science content. 
	 (1) Application & Analysis


	D.
	Provides opportunities for meaningful practice of content/skills in pairs/groups.
	 The context of the problem  is meaningful for students and the nature of the investigation is inquiry

	



	VI.  Teaching Strategies
	Scoring Guidelines

	A.
	Teacher provides opportunities for use of tools/ technology.
	 (3) Tools/technology are used by students as a learning tool to promote knowledge growth (i.e., targets new knowledge or deepens pre-existing knowledge)

	B.
	Group/Pair tasks are designed to target math and science goals.
	 (1) Group/pair tasks promote math as a tool OR science as the context

	C.
	Teacher provides opportunities for cooperative learning.
	 (2) Groups engage in cooperative learning to promote knowledge growth (i.e., targets new knowledge or deepens pre-existing knowledge)

	



	VII.  Attitudes & Perceptions
	Scoring Guidelines

	A.
	Students are encouraged to consider alternate explanations.
	 (2) Instruction promotes sharing of multiple solutions, strategies, and/or interpretations

	B.
	Tasks involve decision-making and actions based on data.
	 (2) Decision-making actions are heavily based on data AND used to justify interpretations

	C.
	Activities promote content-to- real world connections.
	 (2) Instruction promotes students actively seeking real world connections  

	



	VIII.  Feedback 
	Scoring Guidelines

	A.
	Feedback to students corresponds to lesson objective.
	Feedback is encouraged and asked for throughout the lesson.  Students are asked to participate and if answers are not correct or the desired response, students are asked to try again or other students are called on to help struggling student.  

	B.
	Feedback to students is focused on eliciting students’ solution strategies rather than getting the right answer.
	 (2) Feedback to students guides appropriate communication of solution strategy

	C.
	Feedback to students promotes mathematics or scientific reasoning.
	 (2) Feedback to students targets helping students formulate interpretations, explanations, or arguments

	D.
	Feedback to students develops understanding of analogous concepts.
	 (2) Feedback to students targets development of how analogous concepts inter-relate in both content areas

	



	IX.  Questioning 
	Scoring Guidelines

	A.
	Questioning invites students into discussion --to conjecture, hypothesize, or reason about math or science.
	 (2) Questions are open-ended and leads to a meaningful discussion

	B.
	Questioning allows students to reflect on the thinking involved in solving problems, such as discussion of incorrect answers.
	 (2) Teacher questions student(s) about their thinking process for correct or incorrect answers

	C.
	Questioning refocuses students’ attention to important content, strategy use, or pattern/rule recognition.
	 (2) Questioning guides students back to big ideas of the lesson
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