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PREFACE TO THE STUDENT 
Critical Thinking Approach 
 I want you to do well in organic chemistry. And even more, I would like you to 
understand why people become so interested in the field that they choose to make it their life's 
work. As a professor who taught Organic for 40 years, I recognized that probably less than 
10% of the students in my Organic course were there of their own free will; almost all were 
taking Organic because it was required for something else. This makes for a tough audience. I 
wanted to engage my students and show them that Organic was not entirely dreary 
memorization of material out of a five-pound textbook. Organic can, not only be interesting, 
but also be important and relevant to their life, and can develop essential critical thinking 
skills that carry over to other fields.  
 It was more important for me to teach scientific critical thinking to my class of 
prospective biologists, biochemists, physicians, and chemists than to simply teach one more 
example of any reaction. Every student in my class needed to learn how to reason through 
complex problems. Organic Chemistry is full of these, and so the puzzles that my students 
would solve, in learning the scientific method, would be organic reactions.  I asked my 
students to give me reasonable hypotheses for how a reaction works. As a puzzle to solve, 
organic reactions can teach critical thinking skills, which then can be applied to many other 
fields. I certainly want my physician to be great at critical thinking, for that is the essence of 
an accurate diagnosis. 

Secrets to Success 
 This section gives you some of the secrets to success that have come from research on 
why some people succeed and others do not.  Many books have been written on this topic, and 
ideas that will help you do well in Organic are summarized here. A long time ago, professor 
Lewis Terman of Stanford University developed the original IQ test and followed up on the 
youth that had top scores on that test. He found almost no correlation with how they turned 
out later in life. If smarts do not correlate with success, then what does? Recent research has 
turned up two character traits that can predict success, and the good news is that they are both 
learned and are not inherent. The learned traits are “mindset” and “grit,” so let's look at each. 
 Mindset is the work of psychology professor Carol Dweck of Stanford University. She 
showed that people often had attitudes toward challenges that mostly fell into two categories. 
The “fixed mindset” group felt that their abilities were inherent, something they were born 
with, and not able to change. If they were “not good at math,” then they would find another 
topic that came easily. If they failed, they took it personally, because it seemed they were not 
smart enough to succeed in that area. They often felt that working hard on a topic would not 
make up for a lack of an inherent gift. Therefore, they gave up easily. 
 Those with a “growth mindset” believed that ability was not inherent, but built through 
effort and practice. They realized that they could get better at something by working at it. For 
example, nobody becomes good a playing a musical instrument without a lot of practice. A 
growth mindset response to doing poorly at something was to work harder, not to quit. They 
just had not finished learning the topic or skill. If you look back at something you can do well, 
you will find that you spent a lot of time working at it. With a growth mindset, you can 
achieve much more than someone with a fixed mindset. Instead of saying, “I can't do it” just 
say, “I can't do it yet” and keep at it. 
 The second trait, “grit,” is the work of psychology professor Angela Duckworth of the 
University of Pennsylvania. She defines grit as the perseverance and passion for long-term 
goals. Someone with the growth mindset needs grit to keep working at what they have not 
learned “yet.”  A good predictor of future success is the growth mindset, joined with the grit 
to not give up when things get difficult.  Giving up is not a success strategy for anything. 
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