


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abstract 
 A Visual Guide to General Chemistry Topics 

Using some of the most frequently asked questions during General and Essentials of 
Chemistry tutoring sessions, this compilation of illustrated worksheets and concept maps 
was assembled. Left black and white, the pages of this booklet are meant to help facilitate 
student interaction with their own notes, allowing them to color code, fill in, and annotate 

whatever they see fit. In bringing material that is typically presented to students via textbook 
or plain text in a way that is illustrated and creative, it helps to reach the visual side of 

students’ brains and allow them to see connections that they might otherwise not. The pages 
in this booklet are meant to be used both as standalone pages, and as a compiled book. 

Suggested use of the pages include “whiting out” portions of pages, allowing students to fill 
them in themselves, or giving the pages to students after lecture has occurred, allowing the 

pages to act as a visual review of important concepts. Additionally, students should be 
encouraged to make their own “visual notes”. 
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This honors thesis was created with the intent of bridging some of the 
fundamental concepts learned by first- semester general chemistry students 
with an illustrative approach. The effectiveness of using more visuals in 
chemical education is well documented in scientific literature1,2,3,4. In a 
Journal of Chemical Education study done by Furlan et. al. in 2007, using 
illustrative and artistic means to teach chemical concepts “motivated 
[students] to search for additional chemistry information on the topic, and 
increased [the students’] chemistry understanding”5. 

 
One of the main struggles that students new to chemistry face is the 
visualization of small-scale interactions invisible to the human eye. This 
visualization of reactions between molecules and atoms make it difficult for 
students to apply fundamental chemical equations and theories. With this in 
mind, I have created each page of this thesis in an attempt to combine 
illustrative representations of molecular interactions and chemical processes 
with equations and explanations. One of the most frequently used illustrative 
schemes I have used is a concept map, seen on pages 5, 6, 11, 13, 14, and 17-
19. The reasoning behind this decision is based not only through personal 
experience with the utility and effectiveness of concept maps, but also based 
on a study published in 2013 by Drs. Mustafa and Murset in the 
International Journal on New Trends in Education and Their Implications6. 
Concept maps have been proven to increase students’ ability to find new 
connections between concepts, increase understanding of complex material, 
and strengthen overall understanding of the content. 

 
With this thesis, I hope to provide students a visual approach to learning 
some of the material that the General Chemistry I course teaches. The pages 
cover material that I frequently found myself explaining to students enrolled 
in both General Chemistry I and Essentials of Chemistry. The illustrations 
drawn, while some created specifically for this thesis, come from my own 
personal experience as a tutor and the images that were drawn while 
explaining concepts. 
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