
 

Human Evolution Resources on HHMI’s BioInteractive 

Lectures 

Lecture: Human Evolution and the Nature of Science, Tim White, PhD, 2011 Holiday Lectures on Science 
(http://media.hhmi.org/hl/11Lect1.html). Learn how reasoning and evidence are used to understand human evolution. 

Lecture: Stone Tools and the Evolution of Human Behavior, John Shea, PhD, 2011 Holiday Lectures on Science 
(http://media.hhmi.org/hl/11Lect3.html). Discover what the study of stone tools has revealed about how past human species might 
have lived and behaved, and how early humans differed from chimpanzees. 

Lecture: Hominid Paleobiology, Tim White, PhD, 2011 Holiday Lectures on Science (http://media.hhmi.org/hl/11Lect4.html). 
Tim White reviews the hominid fossil record of the past 6 million years. 

Lecture: Genetics of Human Origins and Adaptation, Sarah Tishkoff, PhD, 2011 Holiday Lectures on Science 
(http://media.hhmi.org/hl/11Lect2.html). Sarah Tishkoff discusses the evolutionary history of modern humans based on genetic 
analysis and lactase persistence as an example of a recent human adaptation.  

Discussion: Genetics of Bitter Taste Perception, Sarah Tishkoff and Michael Campbell, 2011 Holiday Lectures on Science 
(http://media.hhmi.org/hl/11Discussion1.html). The ability to perceive bitter taste is another recent human adaptation.  

Short Films 

Short Film: Great Transitions: The Origin of Humans (Coming soon!) 
Short Film: Got Lactase? The Co-Evolution of Genes and Culture (http://www.hhmi.org/biointeractive/making-fittest-got-

lactase-co-evolution-genes-and-culture). Human geneticist Spencer Wells, director of the Genographic Project of the National 
Geographic Society, tracks down the genetic changes associated with the ability to digest lactose as adults. 

Short Film: Natural Selection in Humans (Sickle Cell Anemia and Malaria) (http://www.hhmi.org/biointeractive/making-fittest-
natural-selection-humans). The connection between malaria and sickle cell anemia is one of the best understood examples of 
natural selection, in which the selective agent, adaptive mutation, and molecule involved are known—and this is in humans to boot.  

YouTube Channel: Human Evolution Playlist (https://www.youtube.com/user/biointeractive). The Human Evolution Playlist 
contains BioInteractive short films and video clips of Neil Shubin explaining the evolutionary origins of many human anatomical 
features, such as our teeth and backs. 

Interactive Tutorials (Click and Learns) 

Click and Learn: Skeletons Reveal Human and Chimpanzee Evolution (http://www.hhmi.org/biointeractive/skeletons-reveal-
human-and-chimpanzee-evolution). Comparing features of a 4.4-million-year-old fossil skeleton to those of human and chimpanzee 
skeletons sheds light on our evolutionary history. An accompanying worksheet helps students navigate the material effectively. 

Click and Learn: Using the Scientific Process to Study Human Evolution (http://www.hhmi.org/biointeractive/using-scientific-
process-study-human-evolution). Researchers, including those scientists who study human evolution, use a scientific process in 
which testing ideas with evidence is a critical component. An accompanying worksheet helps students navigate the material. 

Click and Learn: Explore Your Inner Animals (http://www.hhmi.org/biointeractive/explore-your-inner-animals). Explore 
different anatomical features of the human body and what they reveal about the evolutionary history we share with other 
organisms, including earlier, long-extinct species. An accompanying worksheet helps students navigate the material effectively. 

Click and Learn: Recent Adaptations in Humans (http://www.hhmi.org/biointeractive/evolution/Human_Adaptation/01.html). 
Explore three examples of recent human adaptations: lactase persistence, bitter taste perception, and sickle cell anemia. 

Click and Learn: Regulation of the Lactase Gene (http://www.hhmi.org/biointeractive/evolution/Lactase_Regulation/01.html). 
Review the steps in which the expression of eukaryotic genes is regulated: transcription, translation, and protein degradation.  
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Animations 

Animation: Lactose Digestion in Infants (http://www.hhmi.org/biointeractive/evolution/lactose_digestion.html). Learn how the 
lactase enzyme, which is produced in the small intestine of infants, digests lactose by breaking it down into glucose and galactose.  

Animation: Regulation of Eukaryotic DNA Transcription 
(http://www.hhmi.org/biointeractive/evolution/dna_transcription_regulation.html). Learn how general transcription factors, 
activators, and repressors interact to regulate the transcription of eukaryotic DNA into RNA. 

Animation: Sickle Cell Anemia (http://www.biointeractive.org/sickle-cell-anemia). Sickle cell anemia is a genetic disease that 
affects hemoglobin. A single-nucleotide change in the hemoglobin gene causes an amino acid substitution in the hemoglobin protein 
from glutamic acid to valine. The resulting proteins stick together to form long fibers and distort the shape of the red blood cells. 

Classroom Activities 

Lactase Persistence 
Classroom Activity: Lactose Intolerance: Fact or Fiction (http://www.hhmi.org/biointeractive/lactose-intolerance-fact-fiction). 

This anticipatory guide helps to focus students on key concepts presented in the film. Students evaluate and discuss several 
statements about lactose intolerance and evolution before and after watching the film.  

Classroom Activity: Got Lactase? Blood Glucose Data Analysis (http://www.hhmi.org/biointeractive/got-lactase-blood-glucose-
data-analysis). Students interpret the results of two different tests for lactase persistence: the blood glucose test and the hydrogen-
breath test. The lesson involves graphing and analyzing actual research data.  

Classroom Activity: Milk—How Sweet Is It? (http://www.hhmi.org/biointeractive/milk-how-sweet-it). Students simulate a 
lactose-tolerance test similar to the one shown in the film. They combine milk with "patients' intestinal fluid samples," which consist 
of either water or a lactase solution. They then measure the amount of glucose produced over time. Students will collect, analyze, 
and graph their data to determine which patients are lactose tolerant or lactose intolerant.  

Classroom Activity: Pedigrees and the Inheritance of Lactose Intolerance (http://www.hhmi.org/biointeractive/pedigrees-and-
inheritance-lactose-intolerance). Students analyze the same Finnish family pedigrees that researchers studied to understand the 
pattern of inheritance of lactose tolerance and intolerance. They also examine portions of DNA sequence near the lactase gene to 
identify specific mutations associated with lactose tolerance.  

Classroom Activity: Diet and the Evolution of Salivary Amylase (http://www.hhmi.org/biointeractive/diet-and-evolution-
salivary-amylase). Students explore the effects of different diets on the evolution of an enzyme that breaks down starch. This activity 
involves analyzing research data and graphing, using scientific reasoning to make claims, and using statistics to support these claims.  

Sickle Cell Anemia 
Classroom Activity: Testing a Hypothesis (http://www.biointeractive.org/testing-hypothesis). This worksheet is designed to 

actively engage students as they watch the sickle cell/malaria film. The worksheet asks students to answer questions pertaining to 
the information provided in the film.  

Classroom Activity: A Lesson on the Nature of Science (http://www.biointeractive.org/lesson-nature-science). This worksheet 
is designed to show students how scientists make their discoveries. It provides students with background information about how Dr. 
Allison’s work built upon the contributions made by other scientists. It also probes students’ understanding of how the evidence that 
he collected supports the conclusions he made.  

Classroom Activity: Mendelian Genetics, Probability, Pedigrees, and Chi-Square Statistics 
(http://www.biointeractive.org/mendelian-genetics-probability-pedigree-and-chi-square-statistics). Students work through a series 
of questions pertaining to the genetics of sickle cell disease and its relationship to malaria. These questions probe students’ 
understanding of Mendelian genetics, probability, pedigree analysis, and chi-square statistics.  

Classroom Activity: How Do Fibers Form? (http://www.biointeractive.org/how-do-fibers-form). Students construct models of 
sickle hemoglobin fibers inside red blood cells to illustrate how changes in the structure of a protein can affect cell shape and then 
relate these changes to disease symptoms.  

Classroom Activity: Population Genetics, Selection, and Evolution (http://www.biointeractive.org/population-genetics-
selection-and-evolution). Students use different-colored beads to illustrate the concept of population genetics and evolution. A 
series of questions establish a basic understanding of the Hardy-Weinberg principle. Students then perform an activity that 
illustrates how natural selection can lead to changes in allele frequencies in a population.  
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