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Grades 9-10, Age 14-16
Miss Hudak
Biology
Class Sizes 7-15


***This second integrated lesson was done with Melissa Pruitt and her 5th grade class learning about measuring time, length, and averages behind the physical science of force and motion.  She sent our video lesson to you along with the many clips of our kids interacting.  My high school class was there as an aide to help her kids with these difficult concepts.  Our lecture and this lab was geared for middle schoolers so it was appropriate that the struggling 5th graders were helped by the 9th and 10th graders in my class. My biology students needed to review these concepts as they will appear on the IPC portion of their upcoming TAKS test. 









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:
Integrated Lesson for “Playground Physics”:
The following are my instructional goals for this lesson: (summarized in IPC TEKS 4A-E)
	1. To describe an calculate on objects motion in perms of position, displacement, speed
2. Measure and graph distance and time 
3. How  an objects motion changes only when a force is applied
4. To assess relationships using force, mass and acceleration
5. Apply the concept of conservation of momentum
6. To help students develop abilities necessary to participate in inquiry based learning and re-examining hypotheses with the willingness to discard hypotheses not supported by data.
7. To provide the students with the opportunity to make scientific investigations and apply mathematical algorithms in a familiar environment and help develop good habits for recording experimental data.
8. To help students understand force and motion of objects and their position and motion can be measuring using tools, changed by using another force, and how size and change are related to the mass and force applied to the object.

             Math: 5.3C, 5.5A, 5.10C, 5.13 A-C, 5.14 A-D, 5.15 AB, 1.16 B

              This lab will tie in great to our short term goal of reviewing IPC concepts in preparation for the upcoming TAKS test.  As mentioned previously, the best way to learn a concept is to teach it to another student.  Here, the 9th and 10th graders will be doing that and providing basic background knowledge to the 5th graders. On the 10th grade TAKS test, students must identify laws of motion in multiple choice questions; they must understand the underlying relationships at hand.   They will also be solving problems regarding speed, momentum, and force as fill in (bubble in) questions on their TAKS test. 
The order of activities helps bridge the concepts. They first will experiment with the equipment a is, then introduce independent variables that will change the outcome of the experiment. The high schoolers will help is showing the 5th graders that the independent variable was responsible for the change in the data at hand and will elucidate the relationship at hand. For example, when we went over motion, it kids could “plug and chug” into the formula, but if asked what would happen to the speed if the time took longer for the same distance….they couldn't conceptualize it. We need our kids to understand and follow the math and science rules, laws, procedures etc. but more importantly understand the underlying relationships.
***Please see Melissa Pruitt’s student work as he kids kept the data and min acted as instructional aids. 


The primary concept the students needed to learn is that gravity and friction are forces that work in our everyday lives.  I feel that by doing the calculations as “plug and chug” as mentioned above, the students don’t truly understand the relationships at hand here.  The students were able to uncover these relationships by to drawing from previous knowledge, then made connections and got them thinking about how the things they see in their book and the vocabulary talked about in class ACTUALLY relates to that they play with every day. 
The initial questions aimed to get the students to take initial measurements, then use the algorithms from math to calculate rates, scalar quantities, and vector quantities such as velocity and average time and length. Averages were introduced here to show the students that by taking multiple measurements and taking an average of the measurements, they would inevitably minimize the margin of error in experimental investigations.
In addition, the lab asked them to apply the laws of motion, gravity, and friction to their activities.  They were able to understand how gravity and friction (which are unseen forces) were able to change objects in motion, and how other variables can affect an object in motion or at rest.  
By working in cooperative groups, the high schoolers are there to help the students who need the extra help with measurement and calculating the algorithms.  The other students also benefited from the help as the older students were able to explain the intense vocabulary to the students who do not understand the vocabulary given.  
In the end of the lab, the students had to apply what they learned to answer a high level/blooms conclusion question; students were asked a synthesis question where they are asked to take all the principals they have learned and build a new piece of equipment. The students came up with a range of answers and some really great explanations too.
The feedback in this lab was immediate. In order to move on to the next question, the previous question had to be mastered. A measurement in time or length etc. needed to be applied. If a student had a question that he or she was having a problem with understanding either the direction or the outcome of the principal at hand.  The procedure questions was easily solved as a high schooler could help with the next thing to do, but if the student did not understand the physics principal, the high school had to work a  little harder to show the younger student.  I often told my students NOT to just give them the answer but demonstrate the principal for them again and question them along the way.  And by the end of the questioning as the principal is being demonstrated, that end question should be the one the student had trouble with and he or she should be able to solve it.  And if you watch the smaller video clips, that is exactly what my kids do.  They keep demonstrating the principal and questioning until the student finds the answer on his own. 


	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


[bookmark: _GoBack]MATH & SCIENCE INTEGRATION RUBRIC (MASIR) SCORING GUIDELINES_v5
	I.  Lesson Objectives
	Scoring Guidelines

	A.
	The lesson targets both math and science content objectives.
	Integration for both subject levels in the 5th grade, high school this was a review of the science

	B.
	There is a clear and discernable big idea/concept included in lesson objective.
	This lab linked many concepts together that were previously looked at such as distance vs displacement, speed, velocity, momentum, and newton’s three laws of motion.  Bothe the math and science behind are being investigated. 

	C.
	Lesson objective clearly targets higher order cognitive thinking skills.
	Higher level blooms because they calculate and predict

	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.
	The problems are everyday problems which they see daily, hence we are investigating all of the mechanics out in the play ground

	B.
	Activities facilitate understanding of important relationships between targeted concepts.
	The flow of the lab bridges the conceptual gaps and my high schoolers are they to help the students when they cannot conceptually understand what is happening or what the big picture is. 

	C.
	Activities build on students’ prior understanding of targeted content.
	Activities build on prior knowledge as they have learned about the concepts but now with experiment with them. 

	D.
	Activities facilitate active engagement in the learning process.
	 (3) Activity makes use of authentic context AND inquiry is predominately student directed



	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. Students will see the patterns in the equipment they use daily. 

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

	C.
	New knowledge is targeted for both science and math.
	 (2) Well delivered lesson appears to promote new knowledge in both subjects



	IV.  Content Knowledge
	Scoring Guidelines

	A.
	Instruction is organized around big ideas/concepts or themes.
	 (3) Concepts are sufficient in scope and teacher makes explicit links to smaller ideas together to reveal relationships

	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.
	 (2) Conceptual relationship is appropriate to both subjects and is made explicit

	D.
	Perspectives of both math and science disciplines are fairly and accurately represented in a coherent manner.
	 (2)Perspectives in both subjects are accurate and coherent



	V.  Processes and Skills
	Scoring Guidelines

	A.
	Instruction promotes inquiry-based learning and problem-solving.
	 (2) Tasks promote inquiry-based activities and students direct the learning

	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
(2) Synthesis & Evaluation

	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.
	 (2) Group tasks help clarify the conceptual connections between math and science  

	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.
	 (2) Feedback to students corresponds to concepts targeted in the lesson objective

	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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