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Abstract 

"Adopt-A-Molecule" was a 9-week long, two-part term project, undertaken by students 

enrolled in the first of the 2-semester sequence in organic chemistry (Fall 2009). This newly 

developed project was an attempt to increase students' interest in organic chemistry by giving 

them semester-long opportunities to actively explore a range of organic compounds and their 

varied applications in the real world. Several substances commonly found in food, medicines, 

personal care products, sports equipment, etc, were selected for this project. At the beginning 

of the semester, each student was assigned one of these substances, which they "adopted" for 

the term. During the first 5 weeks, prompted by a series of questions to guide their inquiry, 

students gathered, and reported weekly, information regarding various properties of their 

adopted molecule. Many of the questions paralleled the topics under discussion in class. The 

following week, each student created a "Molecule Profile" that included all the previously 

gathered information, along with other interesting facts that they had uncovered. A sample 

profile was shown briefly in class, but no template was provided, and students were 

encouraged to use their creativity to build visually appealing profiles. The student-generated 

profiles were then published to the class. Everyone was expected to browse the profiles 

created by their classmates and then answer a series of "compare-and-contrast"-type 

questions, assigned over the next three weeks. Anecdotal evidence suggests that students 

enjoyed this activity and that the project helped increase students' awareness and interest in 

the chemical world around them. 
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Introduction 

Adopt-A-Molecule was developed as a part of the QEP III program in which courses are adapted 

to better engage and reach students by providing innovative instructional techniques1. One of 

the major problems faced in the organic chemistry courses is students’ lack of motivation and 

interest.  The concepts of organic chemistry can be difficult, and it is easy for students to lose 

sight of why this information is relevant. The goal of this project was to get students actively 

engaged, and to get them to utilize the information being learned and apply it to contexts of 

every day chemistry and molecules in the “real world”2. As students actively investigate the 

intrinsic link between the properties of various substances and their varied applications, 

interest is likely to be generated, and concomitantly information is solidified. This project would 

also serve to help the students learn how to research scientific documents and utilize various 

chemical resources such as a CRC manual and molecular modeling software.  

A term project was selected as the method of choice in order to address these goals. As the 

semester progresses, the students are increasingly able to understand and analyze molecules 

using the information learned in class. It was proposed that if the students were able to apply 

new knowledge as it was learned to a specific molecule, a greater understanding and 

appreciation would be achieved. Thus, a student would be able to “track” this molecule, adding 

information about it all the while. 

At the beginning of the semester the students would be assigned randomly a molecule via Black 

Board; this would be their “Adopted Molecule” Over five weeks the students would be 

prompted with general questions to help students consider topics that were discussed in class, 

and apply these concepts to their molecule. As students gathered the required information 

they would report it in their Journal, a feature on their Black Board account. After the general 

questions had been delivered, the next round of questions would begin the following week. 

These would be specific questions, different for each molecule. The questions would cover 

information that was unique for every molecule. The week after all of the specific questions 

were asked, the students would be tasked to create a “Molecule Profile” for their compound. 
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This profile would need to include all of the information gathered in the previous weeks, as well 

as other interesting facts that the students uncovered about their molecule. These profiles 

could be in any format that the student desired. Interestingly encouraging creativity is a skill 

that is not always used in a typical science course. Creativity is extremely important in all areas 

of science in order to solve complex problems. Once the profiles were completed, they would 

be published to Black Board, and the students would be asked a series of comparison 

questions. These questions would require students to look at all of the other “Molecule 

Profiles” and apply information learned from them in order to successfully answer the posed 

questions. Table 1 summarizes a timeline for the project. 

Table 1: Adopt-A-Molecule Timeline 

Week Description 

1-5 General Questions 

6 Specific Questions 

7-8 Development and Publishing of Profile 

9 Comparison Questions 

 

 The final grade for the presentation was divided up as: 50% general questions, 40% comparison 

questions, and 10% “Molecule Profile” (overall adherence to guidelines, journal posts on time, 

etc.) The grade for the term project was 15% of the semester grade.  

Project Development 

The first major step for the development of the project was the selection of the molecules to be 

studied. This process began by identifying several important classes of chemicals, for example, 

antibiotics, vitamins, cosmetic molecules, dyes, etc. These groups were chosen to cover a range 
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of topics so as to not focus in only on those that are biologically active, or just commercial 

products, etc.   

Once the specific classes were chosen, the search for molecules began. The molecules were 

chosen based on size and complexity. The molecules were all between the ranges of 200-350 

g/mol. Ideally, these molecules could not contain overly complex functional groups. Specific 

molecules were chosen so that the functional groups present could be discussed within the 

context of the course. Therefore, if a molecule possessed groups such as phosphates, sulfates, 

or organometalics, it was not considered because the chemical properties of these were too far 

beyond the scope of the course. With these guidelines all of the molecules were comparable in 

terms of complexity.  

After about 30 molecules were identified as being suitable, general questions were formulated 

that would apply to all of the molecules. These questions were designed to cover various 

“Student Learning Outcomes”. These questions were then grouped together according to when 

they would be discussed during the semester. Students would answer about 16 questions over 

6 weeks.  

One part of the general questions asked students to generate a three dimensional 

representation of their molecule using the molecular modeling program Spartan. Using the 

energy minimizing feature of this program, the students could also find the most stable 

conformation structure of the molecule. 

After all of the information for the general questions was gathered for each of the 30 

substances, three specific questions were generated for each molecule. These questions were 

formulated to get the students to think about the specific characteristics of their molecule. Of 

the three questions, one was designed to ask about specific parts of the molecule in the context 

of the course. A second question asked about the importance of the molecule. The third 

question was designed to be a higher-level thinking question, such as the relationship between 

the structure of the molecule, and its function or application.  
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After the specific questions were generated, comparison questions were subsequently created. 

These questions were designed so that the students would have to examine all of the 

“Molecule Profiles” generated for the 30 compounds in order to answer the questions. These 

questions would ask the students to compare and contrast different properties of the 

molecules, such as physical properties, structural similarities, molecular classes, reactive 

properties, and other topics applicable to the information learned throughout the course. As 

the students reviewed the profiles of the other molecules, they would be learning interesting 

and relevant facts about a variety of different substances encountered in their lives. This is an 

essential part of the project’s ability to put organic chemistry into context and spark the 

interest of the students.  

Discussion 

During the course of the project it became apparent that the students were quite resourceful. 

One student found an excellent resource online that allowed students to access the Merck 

Index for free for one month. This is a powerful research tool that allowed the students to gain 

a plethora of useful information for their projects. During the course it was noted that the Chat 

Board feature on Black Board was used frequently to share research tools and to help other 

students find information that they were having a difficult time locating.  

The “Molecule Profiles” generated by the students were of excellent quality. It was apparent 

that the students had spent a great deal of time on this portion of the project. Although a 

sample profile was shown to the students briefly in class, none of the submitted profiles 

resembled this sample. The creativity used in some of the profiles was outstanding. It was 

interesting to note that some of the students who were not performing well on the standard 

exam-type assessments created some of the most well constructed submissions2.   

Dr. Dandekar stated that, “Some of these students specifically expressed how much they 

enjoyed this new way of learning about the world of organic chemistry, because it motivated 

them to study more diligently.”2 
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However, the project did not go exactly as planned. Some of the general questions were 

modified; if unmodified, the questions posed for the week would not have matched up well 

with material covered in class. Also the specific questions were not posed to the students, 

mainly due to logistical problems. To compensate for the lack of specific questions, the scope of 

some of the general questions was expanded. One unanticipated challenge with the project 

was the grading aspect. It was discovered that grading was extremely time consuming for the 

comparison questions. Since some of the correct answers for the questions involved 14 or 15 

molecules, it was quite a challenge to ensure that the students had correctly identified every 

molecule.  

The next time that this project is done, several changes will need to be made. A logical method 

needs to be developed for the delivery of the specific questions, so as to not cause confusion 

on the part of the students and the instructor. Also a modified system will need to be created 

for the practical grading of the comparison questions. One suggested method is a spreadsheet 

with a column for each molecule. Questions will be placed on rows, and the students will simply 

put a check mark in the resulting cell if that molecule applies to the question. This should ease 

the grading process, and reduce the amount of time spent grading the answers. This could 

perhaps also be revised for being computer graded.  

The course redesign of Chemistry 2370 has created a huge difference in the way that the class 

is taught. Results of other analyses have shown that the students in the redesigned course are 

receiving more focused instruction and testing3. One major contributing factor to this redesign 

is the Adopt-A-Molecule project. Along with the generation of interest of organic chemistry, it is 

certain that through the Adopt-A-Molecule project, the students have learned a great deal. Not 

only was important information about organic chemistry learned, but also researching scientific 

literature. They also learned to correspond with classmates about scientific information, 

developing the ability to communicate well, which is critically important in every field of 

activity. The project also provided numerous opportunities to help students hone their critical-

thinking and problem-solving skills. All of these skills should help the students in their future 

endeavors in chemistry in particular, and science in general.  
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