The following information is from the website “Thinking Like A Biologist” 
I found these techniques to be quite helpful for students when trying to balance scale, energy and matter changes.

Introduction to Tools for Reasoning and the Matter/Energy Process Tool
 
Scientists understand the world by creating models that explain in terms of hidden mechanisms—things that are too small or too large to observe such as atoms, molecules, and the solar system, or changes that happen in a very long time such as global warming or very short time such as momentum. Our tools for reasoning simplify the scientific models and make the principles—matter conservation, energy conservation, and energy degradation—visible for students. 
 
Our curriculum introduces a set of tools to facilitate students’ transition from the force-dynamic reasoning to the scientific model-based reasoning. These tools were designed for teaching at elementary, middle, high school and college levels focusing on carbon-transforming processes in socio-ecological systems at multiple scales, including cellular and organismal metabolism, ecosystem energetics and carbon cycling, carbon sequestration, and combustion of fossil fuels.  These processes: (a) create organic carbon (photosynthesis), (b) transform organic carbon (biosynthesis, digestion, food webs, carbon sequestration), and (c) oxidize organic carbon (cellular respiration, combustion).  The primary cause of global climate change is the current worldwide imbalance among these processes.
 
The teaching goal is to support students as they move through a learning progression leading to environmental science literacy—the capacity to understand and participate in evidence-based discussions of socio-ecological systems and to make informed decisions about appropriate actions and policies.  Our research shows that in order to develop environmental science literacy, students must master three key principles: scale, matter, and energy.  The tools for reasoning are designed to embody those principles.
The Process Tool

The Matter and energy process tool embodies using three matter/energy principles—matter conservation, energy conservation, and energy degradation. In particular, it helps students to conserve matter separately from energy and conserve energy with degradation:
· The top row of the tool (wavy arrows) embodies conservation and degradation of energy: Students can use this part of the tool to describe how any process involving chemical and/or physical change transforms energy without changing the total amount of energy, but always releases waste heat.
· The second row of the tool (straight arrows) embodies conservation of matter.  Younger students can use this tool to identify solids, liquids, and gases as reactants and products.  More advanced students can use the tool more rigorously to balance mass of reactants and products and to trace atoms through processes.
· In the landscape-scale units, students are also expected to use matter (straight) arrows and energy (wavy) arrows to connect multiple processes in socio-ecological systems. This will help students to link the atomic-molecular processes and macroscopic processes with the landscape processes.  
A blank process tool diagram is included below for reference. To complete the process tool, place a picture of the process occurring in the middle box, and fill in the line for scale (e.g. cellular, organismal, etc.) and the lines with matter and energy inputs and outputs. 
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Photosynthesis

Using photosynthesis as an example, the equation for photosynthesis would be written in the box as well as the scale (cellular).  A leaf could also be drawn in the processing box.

The students would then be expected to enter what energy source enters into the photosynthetic process.  This would be written below the squiggly line on the left side of the box.  On the right of the box, the students try to figure out how the energy is conserved and/or lost.

Under the straight line the students try to determine what form of matter enters and exits from photosynthesis.
Analysis of photosynthesis can be used from the notes of von Helmont’s experiment with a willow tree.  Analysis on respiration can be dissected from the “Mice in a box” experiment.  Literature on both are provided from:

The “Process Tool” from Thinking Like A Biologist.  Allen Griffith;

http://www.biodqc.org/node/520
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