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Abstract:

This curriculum unit is a set of physical and life science based lab experiences that are inquiry based. Activities include teacher directed experiments with extensions for students to experience some element of experimental design in each lab.  Students are challenged to demonstrate, apply, and deepen their understanding of material through these hands-on labs.  Students explore how scientists use data to determine mass extinctions and check for biases in the fossil record, how materials are transported in and out of the cell, make bioplastic materials, and play with shape memory Nitinol wire. 

Activity Objectives: 

This series of activities provides students with an introduction into the core content and then challenges them to design their own inquiry experiment.  These labs teach fundamental concepts and encourage students to become the designers of the experiment further reinforcing their role as scientists in the dynamic field of science.  When students design experiments they gain experience in asking questions and defining possible answers.  They are challenged to use critical thinking skills to apply the material in new and different circumstances and are intrinsically motivated.  Additionally, I wanted to create more lab experiences and opportunities for students to use raw data in life science. 

Expected Outcomes

Students will demonstrate their understanding of the foundational concepts by completing the control or basic labs. They will demonstrate a deeper understanding by completing the inquiry-based portion of the lab and answering questions relating to the application of these concepts in the real world.  Students will demonstrate their understanding of the scientific method by communicating the steps and results of their experiments using the blank lab report template provided.  

Additional Project Information
My RET I research experience focused on using an Atomic Force Microscope to image RNA molecules that were hexagonal in shape utilizing the unique kissing loop design.  The RNA were first modeled, then run through a gel electrophoresis, and finally the actual shape of the RNA was confirmed with an AFM.  Creating RNA in this shape is desirable because it provides many areas to attach other molecules making it a good possibility for drug delivery, gene silencing and target cell recognition.  RNA by nature is a less stable molecule than DNA, which is an asset because it gives it more flexibility once in the body.  During this research project I experienced firsthand the need to control variables to be able to determine what is causing your results. I was struck by the excitement of tinkering with variables and waiting to see how that affected the outcome of the experiment. 

What is innovative about your project?

These labs are inquiry-based and provide a real-world practical application to address why students are learning these scientific concepts.  Because many of the labs ask students to communicate their scientific process rather than providing it for them, RET II colleague Jenny Willis and I created a lab report template and rubric that supports the labs. This template provides students with a consistent space to record and communicate their investigation and findings. 

Why am I teaching this to my students?

Inquiry based labs have become a big part of my teaching due to the fact that they increase my student’s motivation because they have control over the experimental design process.  They are naturally interested in answering their own questions. Students also learn to take more responsibility in their learning and rise to the challenge of being held more accountable to carefully document their scientific inquiry.  My level of interest in my teaching has also increased because I never know what students will create and what new directions they will take the material! 
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Individual standards are written in each lesson plan.  This is an overview of all standards met with these activities. 

California State Standards: 
Grade Seven
Cell Biology
1. All living organisms are composed of cells, from just one to many trillions, whose details usually are visible only through a microscope. As a basis for understanding this concept:
Earth and Life History (Earth Sciences)
4. Evidence from rocks allows us to understand the evolution of life on Earth. As a basis for understanding this concept:
Investigation and Experimentation
7. Scientific progress is made by asking meaningful questions and conducting careful investigations.  As a basis for understanding this concept and addressing the content in the other three strands, students should develop their own questions and perform investigations. 
Grade Eight 
Forces
2. Unbalanced forces cause changes in velocity. As a basis for understanding this concept: 
e. Students know that when the forces on an object are unbalanced, the object will change its velocity (that is, it will speed up, slow down, or change direction). 
Structure of Matter 
3C. Students know atoms and molecules form solids by building up repeating patterns such as the crystal structure of NaCl or long-chain polymers. 
Investigation and Experimentation
9. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other three strands, students should develop their own questions and perform investigations.  
Physics: 
1.Newton’s laws predict the motion of most objects. As a basis for understanding this concept:
b. Students know that when forces are balanced, no acceleration occurs; thus an object continues to move at a constant speed or stays at rest (Newton’s first law).
c. Students know how to apply the law F=ma to solve one-dimensional motion problems that involve constant forces (Newton’s second law).
Biology/Life Sciences
Cell Biology
1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism’s cells. As a basis for understanding this concept:
a. Students know cells are enclosed within semipermeable membranes that regulate their interaction with their surroundings.
