STUDY GUIDE : BIOLOGICAL EVOLUTION AND THE KINSHIP OF ALL LIFE
By Dr. Joshua M. Moritz
VIDEO SUMMARY: The observed fact of evolution is that organisms have changed over time. By examining the
fossil record and the DNA of various lifeforms, scientists can gather a general picture of the history of life on
Earth and how it has developed through time. Natural selection has long been known as an important
mechanism that drives evolutionary change. Instances of evolutionary convergence, where two or more
lineages of organisms navigate to or arrive at the same evolutionary outcome from very different ancestral
starting points, shows us that the path of evolution may be a lot less random than many scientists once
thought.
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DISCUSSION QUESTIONS
1. How would you define the term “evolution”? How do the scientists in the video define evolution?
2. Do you think there is an essential conflict or incompatibility between the scientific concept of evolution
and the theological affirmation that God created life? Why or why not?
3. In what ways are the evolution of a species and the development of an embryo similar? From a
theological perspective, do you look at these processes in the same way, or differently?
In this film, evolutionary developmental biologist Sean B. Carroll explains that “DNA is a forensic record of
evolution.” In a similar way, paleontologist Neil Shubin speaks of how the body of each human being is a time
capsule that contains a record of important transitions in evolutionary history.
4. Consider how the genes and body of an individual human being contain a record of our evolutionary
history. Are there any theological implications that emerge from this view of how humans are deeply
connected to the history of all life? If so, what are the implications? If not, why not?
5. There is a long theological tradition (especially in the Christian East) that speaks of the human being as
a microcosm that in some way sums up the whole of creation. Do you think Shubin and Carroll’s
description of the human as a record of cosmic and evolutionary history lends itself to the theological
understanding of humans as a microcosm? Why or why not?
In this video, Dr. Shubin reflects that “there is something incredibly beautiful about seeing the past.”
6. Do you agree or disagree with this statement? Why or why not?
In the film, a distinction is made between “Darwinism” and “evolutionary science.” Some recent non-Darwinian
understandings of evolution focus on cooperative mutualism and symbiotic relationships as sources of
evolutionary novelty. For example, the mechanism of Horizontal Gene Transfer (HGT) involves the nongenealogical transmission of genetic material from one organism to another (e.g., between bacteria; leading to
the rapid spread of antibiotic resistant strains).

7. Consider non-Darwinian understandings of evolution that focus more on cooperation than competition.
Do you think theism is more compatible with these understandings of evolution than Darwinian
understandings? Why or why not?
8. How do you typically hear the word “Darwinism” used, and in what circumstances? Does the word have
implications or connotations for you that go beyond evolutionary science itself?
The biologists in this film all speak about “evolutionary convergence” as a phenomenon where evolution
repeats itself and creates similar forms and ways of life among different lineages. One researcher in
convergent evolution, Cambridge University paleobiologist Simon Conway Morris, has argued that “the
phenomenon of evolutionary convergence indicates that the number of alternatives is strictly limited” and that
“life navigates towards certain inevitable solutions” (Conway Morris, Life’s Solution, 309).
9. Do you think the discovery of cases of convergence in evolution tell us anything about a direction or
goal for the development of life over time? Why or why not?
Consider Shubin’s discovery of Tiktaalik, a fish popularly described as a “missing link” between sea and land
animals. Shubin was interested in understanding how four-limbed creatures evolved from aquatic animals with
fins. To answer this question, Shubin searched for a fossil in rocks that formed ~375 million years ago. This is
a time period when fish are diverse and abundant in the fossil record, but land-dwelling tetrapods are unknown.
, He and his research team discovered Tiktaalik right where they expected it to be.
10. How does this case study exemplify the predictive power of evolutionary theory?
11. Shubin has noted that with every discovery of a so-called “transitional” fossil, “two new gaps” appear.
Why might the terms “transitional fossil” or “missing link” lead to misunderstandings about the nature of
evolutionary change?
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