
Lesson Plan:

Strong Inference

Designed by: Daniel S. Helman, PhD sustainability education, MS geology

The moment one has offered an original explanation for a phenomenon which seems 
satisfactory, that moment affection for [one’s] intellectual child springs into existence, 
and as the explanation grows into a definite theory [one’s] parental affections cluster 
about [the] offspring and it grows more and more dear .... There springs up also 
unwittingly a pressing of the theory to make it fit the facts and a pressing of the facts to 
make them fit the theory...

The temptation to misinterpret results that contradict the desired hypothesis is probably 
irresistible. —T. C. Chamberlin, 1897, Journal of Geology, 5, p. 837, writing about 
becoming attached to a single hypothesis.

Subject: Science.
Grade level: Middle school, high school, or college. This is a student-centered activity that will work 
with all three levels.
Distance learning: Yes, this activity can be adapted to use in an electronic classroom.
Time for this lesson: 50 minutes.

Content goals:
 Students will be aware of what is meant by confirmation bias and of associated vocabulary 

words.
 Students will be aware of the importance of strong inference.
 Students will be aware of competing hypotheses regarding lunar formation (or some other 

relevant content if desired).

Skills taught:
 Skimming science readings for general content and vocabulary.
 Brainstorming and creativity.
 Defining terms scientifically.
 Critical analysis of a scientific abstract.
 Topical research online.

Materials needed:
 Whiteboard / blackboard and enough markers / chalk for most or all of the class to use at once; 

or, some poster-sized paper that can be affixed to classroom walls and enough pens for most or 
all of the class to use at once.

 A reading that describes confirmation bias. This can be the Wikipedia article on confirmation 
bias, or some other source, as the teacher wishes.

 A reading that describes strong inference, a term coined by John R. Platt. This can be the 
Wikipedia article on strong inference, or some other source, as the teacher wishes.

 Copies of the title and abstract of "Forming a Moon with an Earth-like Composition via a Giant 
Impact" by Canup that appeared in the journal Science in 2012. This can be found by searching 



on Google Scholar with the term "giant impact theory." Only the title and abstract are needed. 
(Note: if you would like to use a different article or topic, you will have to find one yourself that 
doesn't present competing hypotheses in its analysis.)

 Optional: The ability to search online during class and have the results projected for the class to 
see.

Strong inference consists of applying the following steps to every problem in science, 
formally and explicitly and regularly:

1) Devising alternative hypotheses;
2) Devising a crucial experiment (or several of them), with alternative possible 

outcomes, each of which will, as nearly as possible, exclude one or more of the 
hypotheses;

3) Carrying out the experiment so as to get a clean result;
1’) Recycling the procedure, making subhypotheses or sequential hypotheses to 

refine the possibilities that remain; and so on.
—John R. Platt, 1964, Science, 146(3642), p. 347, writing about strong inference and its 
potential to propel research.

Warm Up (10 minutes)

1. Before the start of this activity, the teacher will have written "new information I know about" 
and "new information I don't know about" in two separate areas of the whiteboard / chalkboard, 
or on two different posters hung on a classroom wall.

2. Students are instructed to take out a piece of paper and fold it lengthwise.

3. At the top of the columns, students write "in my newsfeed" and "not in my newsfeed," 
respectively.

4. Students are instructed to think of a website that has a newsfeed that they use. Then students are 
instructed to write seven items in each column of the two columns—one of things that might 
plausibly be in their newsfeed, and one of things that might plausibly not be in their newsfeed. 
The items they write can be general subject headings (e.g., sports, science, etc.) or article titles, 
whether real or fiction.

5. Students are instructed to pick three from the "in my newsfeed" column that they are most 
likely to click on and copy these to the board or poster under "new information I know about." 
Then they are also instructed to pick three from the "not in my newsfeed" column that they are 
least likely to click on and copy these to the board or poster under "new information I don't 
know about."

6. Students can go on to the next activity when they finish this one.

7. At some point during the day's lesson, the teacher reads what is on the board or posters to the 
class and gives feedback.



Content (10 minutes)

1. Before the start of this activity, the teacher will have written "confirmation bias" on the 
whiteboard / chalkboard, or on a poster hung on a classroom wall.

2. Students are given the reading on confirmation bias or directed to a webpage with a reading on 
confirmation bias.

3. Students are instructed to make a list of twenty interesting words from the article. These can be 
words whose definition they are or aren't sure of, or that sound professional or technical, or that 
of interest to them.

4. Students copy three of their words (that aren't already up there) onto the board or poster under 
the term "confirmation bias." If all of their words are up, they can put a mark next to the words 
that are up instead of not writing anything at all.

5. Students write a definition for one word that is on the board or poster. It can be an informal 
definition or one that they have found in a reputable source.

6. Students can go on to the next activity when they finish this one.

7. At some point during the lesson, the teacher reads what is on the board or posters to the class 
and gives feedback.

Content (10 minutes)

1. Before the start of this activity, the teacher will have written "strong inference" on the 
whiteboard / chalkboard, or on a poster hung on a classroom wall.

2. Students are given the reading on strong inference or directed to a webpage with a reading on 
strong inference.

3. Students are instructed to find their favorite sentence from the article and write it on the board 
or poster. It should be something that strikes them as interesting.

4. Students can go on to the next activity when they finish this one.

5. At some point during the lesson, the teacher reads what is on the board or posters to the class 
and gives feedback.

Application (20 minutes)

1. Students are given the title and abstract of "Forming a Moon with an Earth-like Composition 
via a Giant Impact" by Canup that appeared in the journal Science in 2012.

2. Students answer the following questions in writing individually or in groups: "Do you like this 
article abstract? Why or why not?"

3. Students answer the following questions in writing individually or in groups: "Is the use of the 
term 'theory' correct in the abstract? What does the term 'theory' mean in common language? 
What does it mean in a scientific context?"



4. Students answer the following questions in writing individually or in groups: "What is the giant 
impact hypothesis? Is there at least one competing hypothesis for how the moon was formed 
mentioned in the abstract?"

5. Students answer the following questions in writing individually or in groups: "How reliable is 
the information from the abstract? Can you make a strong inference from it, or a weak one, or 
none at all?"

6. Students answer the following questions in writing individually or in groups: "What are your 
thoughts about the day's activities? What did you like most? What did you like least? What did 
you learn, if anything?"

7. As a transition, the teacher will solicit responses from the various groups for a short time to get 
feedback on their experience.

8. Either in class or at a later time, students are instructed (or the teacher undertakes) to search for 
information related to how the moon was formed and tally how many articles they find on 
various competing hypotheses. This can be done as a whole-class activity that the teacher leads. 
The teacher ought to provide feedback that science as an endeavor is sometimes flawed, and 
that students can help improve it by adopting good practices—such as having more than one 
working hypothesis to test so as to counter confirmation bias and be able to make strong 
inferences.

[End.]


