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Running head: THERMOCHEMISTRY RUBRIC
Creating a Rubric for a Thermochemistry Lesson
Elizabeth Christophy

Rubrics are valuable ways for teachers to assess student work. With a rubric, students are given guidelines to follow as they prepare an assignment and they do not feel “out in the wild” and confused about what is expected (Schaapvald, 2003). Using an on-line rubric maker such as Rubistar (http://rubistar.4teachers.org/index.php) helps teachers to make rubrics by giving templates and examples for them to follow. In this lesson, the rubric will assess student understanding of both actual and virtual laboratory experiments, and the advantages and disadvantages of each.
Virtual laboratory experiments are a relatively new phenomenon in teaching chemistry. Through such programs, students can perform experiments that they cannot do in an actual laboratory, either due to safety issues or to the lack of available equipment. It has been shown that students can learn equally well from virtual laboratories as actual experiments (Martinez-Jimenez, Pontes-Pedrajas, Polo & Climent-Bellido, 2003). In addition to learning thermochemistry, I want my students to be aware of the advantages and disadvantages of each method of learning, and think about which way they learn best. 

Thermochemistry is an important topic in chemistry. It applies to physical, organic and biochemistry. In this experiment, students will burn a sugar-laden food under a known quantity of water. By measuring the temperature change of the water, they can calculate the Calories in the food. The accuracy of the experiment can be determined by comparing the calculated result to the known nutritional information of the food. The students will also use a program called Virtual ChemLab (Woodfield, 2005) to find the Calories in pure sugar. The program allows students to understand the use of a bomb calorimeter, equipment that is not available in the laboratory. They will then prepare a report that includes their calculations, sources of error and a comparison of virtual versus actual laboratory experience. 
The rubric for this lesson was created using the Rubistar site (http://rubistar.4teachers.org/index.php). I used the Lab Report Template under the science category. This made it very easy to write my own rubric, as I could just modify the pre-made template. The template already had many useful categories. I chose four that I want my students to focus on: calculations, conclusions, analysis and scientific concepts. I left the calculation and scientific concepts categories as already prepared in the template, then modified the other two categories to more accurately reflect the current assignment. In the conclusion area, I wanted to especially emphasize sources of error, as there are many in the actual laboratory experiment that the students need to be aware of. In the analysis section, I rewrote these criteria to emphasize the comparison between virtual and actual experimentation that is a strong component in this lesson. 
By using this rubric, I can effectively evaluate my students and determine their comprehension of the concepts involved in calorimetry. I do, however, need to make sure that the students were well-prepared for the lesson and achieved the goals that I set. In order to do this, I can use the analyze feature of Rubistar. This feature allows me to enter the number of students that achieved each score in the rubric. If my students scored poorly in any part of the rubric, I will know I need to reteach that part of the lesson. For example, if a majority of students do poorly on the analysis section of the rubric, I will need to have a class discussion of the comparison of the real and virtual experiment. If it is the calculation section that students do poorly at, I know I will need to give students more examples of these types of calculations. 
Rubrics are an effective method for grading student work. Rubistar, with its pre-made laboratory template, made it easy for me to prepare a valid rubric to grade the laboratory report the students will prepare for this lesson. The analysis feature will help me determine if the students were well-prepared for the lesson and attained the objectives I intended. I will continue to use Rubistar to create effective rubrics for my students. 
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