
Daily Stimulus 

Which group (diet high in carrots vs. diet low 
in carrots) will have the best eyesight? 

 __ Same exercise 
 __ Eyesight 
 __ Number of carrots in diet 
 __ Similar ethnic groups 

1)  Identify the IDCs 
2)  Write a hypothesis 



Schedule 
  Planner / Daily Stimulus / SWBAT 

  Hypotheses 

  7.1.2 Explain the Importance of Replicable 
Trials 

  More Famous Experiments 

  HW: Work on Projects (Friday!!!) 

  Exit Slip 



SWBAT 
  SWBAT calculate current grades. 

  SWBAT explain the importance of 
replicable trials (7.1.2) 



                                                                                                                                  7.1.1 

(Yellow Means Cornell Notes!)  Page 37 
Step 4: Experiment 

  What makes a good 
experiment? 

A good experiment: 
Able to prove your hypothesis 

correct or incorrect. 
Has clear Independent, 

Dependent, and Controlled 
Variables 

Repeatable; Clear Directions 

Good Sample Size 



                                                                                                                                  7.1.1 

(Yellow Means Cornell Notes!)  Page 37 
Step 3: Hypothesis 

  What makes a good 
hypothesis? 

A good hypothesis: 
Includes both independent and 

dependent variables 
Makes a reasoned guess 

Is testable 



What is wrong with the following 
hypotheses? 

a)  If we test diets with lots of carrots vs diets with 
low numbers of carrots, then the diet with lots of 
carrots will have the best eyesight. 

b)  If you test live flu vaccines vs. inactivated flu 
vaccines, then you will get better because all 
vaccines work. 

c)  If antibiotics work, then the penicillin antibiotic will 
prevent bacterial growth, because it has a chemical 
that blocks bacterial reproduction. 



Replicable Trials (page 45) 
  Explain the need for replicable trials (7.1.2) 

  We have replicable trials because we want to make 
sure our data is consistent 

  A good replicable (repeatable) trial: 
-  Variables are important! 

-  Repeatable (Somebody else can do the exact same) 

-  Good Sample Size 



MyWay (page 44) 
  What makes a good, replicable experiment? 



Projects (Pages 40-43) 

  Due Date! 



Famous Experiments Part 2 (p.45) 



Pavlov’s Dogs 
http://nobelprize.org/educational/medicine/pavlov/readmore.html 



Pavlov’s Dogs 
Pavlov noticed that the dogs started drooling 

whenever he walked by, even if he didn’t have 
food. 

He hypothesized that the dogs had associated 
“lab coats” with “food.” 

To test it, he had two groups. In one group, he 
rang a loud bell every time he fed the dogs. 
In the other group, he just rang the bell.  

The first group would salivate whenever it 
heard a bell! This is called conditioning. 



Robert Koch and Tuberculosis 
http://nobelprize.org/educational/medicine/tuberculosis/readmore.html 



How can you tell if a microorganism is 
responsible for causing the sickness? 

Koch’s Postulates: 
  1) Microorganism found in sick animals 

  2) Microorganism is extracted from sick animal and grown in 
culture 

  3) Extracted microorganism is given to healthy animal, which 
becomes sick 

  4) Microorganism is extracted from newly                          
sick animal and is the same as the first one 

Game! 
http://nobelprize.org/educational/medicine/tuberculosis/tbc/index.html 



George Morton’s Skulls 



Cranium Capacity 
The Mismeasure of Man by Stephen Jay Gould  

Morton made three main mistakes: 

   1) He used a measuring device that was unreliable and  
   subject to bias (sawdust vs. ball bearings) 

   2) His selection of skulls and his limited sample size fit 
   his bias 

   3) He should have done “blind” measurements 

Lastly, having a larger brain doesn’t necessarily 
mean higher intelligence 



Samuel George Morton and Skull Measurements 
(adapted from The Mismeasure of Man by Stephen Jay Gould) 

 
Samuel George Morton gathered skulls neither for the dilettante’s motive of abstract interest nor 

the taxonomist’s zeal for complete representation.  He had a hypothesis to test: that a ranking of races could 
be established by physical characteristics of the brain, particularly by its size. 

 
  Since the cranial cavity of a human skull provides a faithful measure of the brain it once contained, 

Morton set out to rank races by the average sizes of their brains.  He filled the cranial cavity with white 
mustard seed, poured the seed back into a graduated cylinder and read the skull’s volume in cubic inches.  
(Results, see table) 

 
Race Number of Skulls Average Size (mustard seed) 

Caucasian 52 87 cubic inches**  (biased) 
American Indian 144 82 cubic inches**  (biased) 
Ethiopian (Black) 29 78 cubic inches**  (biased) 

 
Morton and other scientists used this data as “hard” data proving that whites were smarter than the 

Indians who were smarter than the blacks.  Morton had provided clean, objective data based on the largest 
collection of skulls in the world. 

 
************************************************************************ 

 
To Morton’s credit, later on he became dissatisfied with mustard seed because he could not obtain 

consistent results.  The seeds did not pack well, for they were too light and still varied too much in size.  
Remeasurements of single skulls might differ by more than 5 percent, or up to 4 cubic inches per skull.  
Consequently, he switched to one-eight-inch-diameter lead shot “of the sized called BB” and achieved 
consistent results that never varied more than a single cubic inch for the same skull. 

 
When Stephen Jay Gould reviewed the data given by Morton, he noticed two sets of data.  Morton had 

remeasured each skull with mustard seed and with lead shot.  For the Caucasian skulls, the data was pretty 
close to his original data.  However, the data for both American Indian and Ethiopian skulls rose dramatically.  
It is possible that Morton, measuring by seed, would pick up a large black skull and subconsciously fill it 
lightly and loosely, then pick up a smaller Caucasian skull and subconsciously fill it a bit tighter. 

 
Ultimately, good data is important for science.  To make sure you have the best data, have somebody 

else repeat your experiment and see if their data matches yours.  If they don’t match, you might have to 
rewrite your experiment to make sure your variables (independent, dependent, and most importantly the 
controlled) are in place. 

 
Questions: 

1) Did Morton have a good replicable experiment? 
a. Were his variables in place? 
b. Was his sample size large enough to be trustworthy? 
c. Did he have somebody else repeat his measurements? 

2) Why is it important to use lead shot over mustard seed?  Which variable did he overlook? 
 
3) What lessons can we learn from this experiment? 



Exit Slip 

What are three things good 
experiments have? 


