
Bringing the Why and the Who 
into the Chemistry Classroom 



My Observations

As a high school
chemistry teacher:

students don�t always see the value of learning chemistry to real  
world problems and don�t see themselves as future chemists

BoyleAvogadro Dalton
pH = pKa



My Observations

As a high school
chemistry teacher:

students don�t always see the value of learning chemistry to real  
world problems and don�t see themselves as future chemists

As an university
chemistry professor:

students don�t always see the value of learning chemistry to real 
world problems and don�t see themselves as future chemists



Our Goals
Develop material to use in introductory chemistry (high school or college level) 

that

(1) demonstrates the real world applications of chemistry
(2) shows who chemists really are
(3) introduce students to chemistry careers



Vehicle: Quick (2 to 5 minute) video relating each chemistry topic to real world 
application.

with accompanying clicker question
or homework problem or extra credit

Our Vehicle



General chemistry 
topic: Kinetics

Biofuels from green 
house gas carbon 

dioxide (CO2) MIT Researcher:
Jingnan Lu

Example



12 science videos total
Real world applications include: New routes to 

treating diseases; anti-terrorism; fighting cancer; CO2 
sequestration; imaging living cells; biofuels; design of new 
pharmaceuticals, imaging viruses; and understanding genetic 
diseases 

Chemical principles include: Acids and bases; 
atomic theory; bonding and structure of molecules; chemical 
equilibrium; kinetics; oxidation-reduction; periodic table; and 
solubility

More about the videos

http://chemvideos.mit.edu



See how videos are used in lectures

https://ocw.mit.edu/courses/chemistry/5-111sc-principles-of-
chemical-science-fall-2014/

https://ocw.mit.edu/courses/chemistry/5-111sc-principles-of-chemical-science-fall-2014/


12 science videos total
Real world applications include: New routes to 

treating diseases; anti-terrorism; fighting cancer; CO2 

sequestration; imaging living cells; biofuels; design of new 
pharmaceuticals, imaging viruses; and understanding genetic 
diseases 

Chemical principles include: Acids and bases; 
atomic theory; bonding and structure of molecules; chemical 
equilibrium; kinetics; oxidation-reduction; periodic table; and 
solubility

More about the videos

12 personal videos
Our chemists include: Lourdes; Nozomi; Sarah; 

Cathy; John; Hector; Jingnan; Kateryna; Ben; Stefanie; 
Samuel; and Darcy

http://chemvideos.mit.edu



The Who of chemistry

BoyleAvogadro Dalton

Substitute 
these images with 
these images

Jingnan            Hector Darcy          Samuel        Stefanie      Lourdes     

Ben Kateryna John         Sarah               Cathy           Nozomi



The Who of chemistry

Replace pre-conceived notions of how and why people became chemists
with real stories, and use these stories as myth-busters.

Myth 1: I can�t be a scientist because science is done by old bearded white guys.

Myth 3: Girls don�t want to be chemists.

Myth 4: You can�t end up at a place like MIT unless you are a superstar from day 
one.

Myth 2: I can�t be a scientist because I am a social person and science isn�t 
social.



Careers in Chemistry: Is your knowledge a mile wide 
and an inch deep OR an inch wide and a mile deep?

• Academia
– Professor at primarily research institute (ex. MIT, IU, Purdue)
– Professor at primarily undergraduate institute (ex. Butler, Hope College, 

Kalamazoo)
– Lecturer, Lab manager, other administrative roles

• Industry
– Larger pharmaceutical companies like Eli Lilly, Novartis, Pfizer
– Small start-up companies

• Government positions
– Policy
– Research scientist

• Consulting
• Science Journalism/Science Editor
• Patent Law
• Art Restoration

Activity!! Split into 
6 groups



Group 1

Scientist within the Defense Department.
It’s 2014. The U.S. has recently confiscated 411 tons of 
chemical weapons from Syria. But what do we do with them? 
You manage a team of scientists within the U.S. government, 
and your team has been tasked with developing a safe way to 
disarm and destroy the weapons. Your team must come up 
with a highly detailed plan, and you must pitch this plan in a 
straightforward way to politicians with no science background. 
Once approved, your team must execute the safe destruction 
of these weapons. You will be leading this team on U.S. ship 
MV Cape Ray. Your job requires a significant amount of 
global travelling, management skills, communication skills, 
and the scientific know-how to make sure your team executes 
their task as efficiently and safely as possible.



Group 2
Consultant.
The Bill and Melinda Gates Foundation announced the 
donation of $776 million to improve child nutrition globally with 
the ultimate aim of tackling child mortality. What specifically 

will this money be used for (nutrition is pretty broad)? Your job 
is to read through the latest, cutting-edge research on 
developmental nutrition and advise the Foundation as to what 
vitamin supplements they should prioritize. Your job requires 
you to be able to read through a large amount of detailed 
scientific papers and synthesize this information into what’s 

best for your client. You must be able to understand how to 
read a diverse range of scientific literature, know what 
research is relevant and substantiated, and clearly 
communicate your findings to people with little to no scientific 
background. You travel often within the U.S.



Group 3
Scientist at Novartis.
A new treatment for acute lymphoblastic leukemia is being 
tested at Novartis. This type of therapy involves removing a 
patient’s own T-cells (cells within our immune systems), 
engineering these cells to target and fight cancer, and replacing 
the new T-cells back into the patient. Currently, this therapy is 
FDA-approved for certain types of cancers and is undergoing 
clinical trials for several other types of cancers; however, the 
treatment is very expensive – around $500,000. You are part of 
a team of scientists responsible for simplifying the manufacturing 
scheme to make this treatment faster and cheaper, which will 
ultimately lead to much more widespread use as a one-time 
treatment. You spend most of your time designing and executing 
experiments – you develop the nuts and bolts of this “Car T-cell 
therapy”. You have a strong research background and spend 
most of your time in the lab.



Group 4Professor at MIT. 
Some anaerobic bacteria (bacteria that survive without oxygen) 
live in the human gut and are found to contribute to disease. 
Other anaerobic bacteria live within oil refinery pipelines and 
storage containers, causing costly damage and environmental 
pollution. How can we combat these microscopic organisms? 
We first need to understand basic questions about them. As a 
professor, you have chosen to advance our knowledge of these 
organisms at a fundamental level: How do they live? What 

chemical reactions are occurring within these bacteria? What 
does the machinery performing these reactions within the cell 
look like? You pose questions and help your graduate students 
and postdocs to answer these questions. This job requires 
management, teaching, and mentoring skills. You must know 
your specific field of interest well and ask cutting-edge 
questions. You publish scientific papers about your findings and 

present at other universities around the U.S.



Group 5
Professor at Wellesley College.
You work at Wellesley College, a small liberal arts school of 
~2,500 students. Wellesley is an undergraduate institution that 
has graduated some of the most influential women in the world, 
including Hillary Clinton. As a professor at this school, you get to 
interact very closely in the classroom and the lab with students. 
The students in your lab learn how to conduct research directly 
from you (as opposed to learning from graduate students). You 
publish scientific papers about your findings. In addition, you 
teach many classes, including introductory chemistry, 
computational chemistry, and physical chemistry. Smaller class 
sizes allow you to take a creative approach to teaching and help 
students through difficult concepts in novel and fun ways. You’ve 
even published a book of poetry that humorously teaches 
chemical concepts entitled “Atomic Romances, Molecular 
Dances.”



Group 6
Scientific Communicator
Around the world, tens of thousands of scientific articles are 
published weekly. Most of these articles are dense reports full of 
technical terminology. To make informed decisions regarding voting, 
one’s own health, and other life decisions, it is crucial that the general 
public understands the most important findings from this 
overwhelmingly large body of scientific work. Your job as a scientific 
communicator is to do just that – make difficult concepts accessible 
to the general public. Your job includes hosting and writing shows 
such as CNBC’s hit TV series, Make Me a Millionaire Inventor,
National Geographic’s webseries Ingredients, and several TED-Ed 
viral videos. Your written work has been featured in The New York 
Times, Forbes, National Geographic Magazine, NPR’s The Salt, and 
NBC’s Cosmic Log. Your job requires you to speak in front of people, 

understand how to read a diverse range of scientific literature, know 
what research is relevant and substantiated, and clearly 
communicate your findings to people with little to no scientific 
background.



Who is involved?

class of 2009

Rudy Mitchell
Education Ph.D.
Assessment, TLL

George Zaidan
Chem B.S.
Film maker

Mary O�Reilly
Biol Chem Ph.D.
Artist

 

Beth Taylor
Org Chem Ph.D.

Cathy Drennan
Biol Chem Ph.D.

Anique Olivier-Mason 
Biology Ph.D. 

The Drennan MIT Education Laboratory


