
   
Lesson Title: Digging for the Truth  
 
Grade Levels: 9-12 
 
Time Allotment: two to three 45-minute class periods 

Overview:  

In this lesson, students will use selected segments from the PBS series The 
Human Spark, to learn how archeologists discover and examine physical 
evidence and use it to formulate theories explaining how and why humans were 
able to advance beyond our now-extinct cousins the Neanderthals. 

The Introductory Activity establishes the scope and focus of archeological 
research by challenging students to properly sequence a series of early human 
milestones, while an online quiz tests for prior knowledge. In the Learning 
Activities, students learn about archeological methodology as they watch The 
Human Spark segments featuring archeologists at work in both the field and 
the laboratory, and conduct a hands-on classroom activity simulating an 
archaeological excavation. In the Culminating Activity, students apply their new 
archaeological knowledge to a group project researching the early human 
milestones featured in the Introductory Activity. 

This lesson is best used as an introduction to a science unit on archaeology or 
anthropology. 

Subject Matter: Archaeology, Anthropology 

Learning Objectives:  
Students will be able to: 

• Describe the nature and limitations of Neanderthal culture. 

• Discuss various theories about what enabled early humans to supersede 
the Neanderthals. 

• Outline traditional archaeological methods and how they are being 
augmented by modern technology. 

• Distinguish between “hard” and “social” sciences.  

• Give specific examples of what the “debris of everyday life” can tell us 
about our early human ancestors. 

• Offer theories of what might constitute a unique “human spark.” 
 
Standards:  
From the National Science Education Standards at www.nap.edu 
 



   
CONTENT STANDARD G: History and Nature of Science 
As a result of activities in grades 9-12, all students should develop understanding 
of  
 
SCIENCE AS A HUMAN ENDEAVOR 

• Individuals and teams have contributed and will continue to contribute to 
the scientific enterprise. Doing science or engineering can be as simple as 
an individual conducting field studies or as complex as hundreds of people 
working on a major scientific question or technological problem. Pursuing 
science as a career or as a hobby can be both fascinating and intellectually 
rewarding.  

• Scientists are influenced by societal, cultural, and personal beliefs and 
ways of viewing the world. Science is not separate from society but rather 
science is a part of society.  

THE NATURE OF SCIENTIFIC KNOWLEDGE 

• Science distinguishes itself from other ways of knowing and from other 
bodies of knowledge through the use of empirical standards, logical 
arguments, and skepticism, as scientists strive for the best possible 
explanations about the natural world.  

• Scientific explanations must meet certain criteria. First and foremost, they 
must be consistent with experimental and observational evidence about 
nature, and must make accurate predictions, when appropriate, about 
systems being studied. They should also be logical, respect the rules of 
evidence, be open to criticism, report methods and procedures, and make 
knowledge public. Explanations on how the natural world changes based 
on myths, personal beliefs, religious values, mystical inspiration, 
superstition, or authority may be personally useful and socially relevant, 
but they are not scientific.  

• Because all scientific ideas depend on experimental and observational 
confirmation, all scientific knowledge is, in principle, subject to change as 
new evidence becomes available. The core ideas of science such as the 
conservation of energy or the laws of motion have been subjected to a wide 
variety of confirmations and are therefore unlikely to change in the areas 
in which they have been tested. In areas where data or understanding are 
incomplete, such as the details of human evolution or questions 
surrounding global warming, new data may well lead to changes in current 
ideas or resolve current conflicts. In situations where information is still 
fragmentary, it is normal for scientific ideas to be incomplete, but this is 
also where the opportunity for making advances may be greatest. 



   
• Science distinguishes itself from other ways of knowing and from other 

bodies of knowledge through the use of empirical standards, logical 
arguments, and skepticism. 

HISTORICAL PERSPECTIVES  

• Usually, changes in science occur as small modifications in extant 
knowledge. The daily work of science and engineering results in 
incremental advances in our understanding of the world and our ability to 
meet human needs and aspirations. Much can be learned about the 
internal workings of science and the nature of science from study of 
individual scientists, their daily work, and their efforts to advance 
scientific knowledge in their area of study. 

MEDIA COMPONENTS: 
 
Video: 
 
The Human Spark: Becoming Us, selected segments 
The Art Spark 
An exploration of early cave art and what it tells us about our ancestors. 
 
The Neanderthal Way 
A glimpse into the excavation of a cave once inhabited by our close relatives the 
Neanderthals, and what it tells us about their archeological methodology.  
 
What Teeth Can Tell 
An example of how modern technology is informing archeological methodology. 
 
The Garbage of Everyday Life  
A tour of an archeological dig of an early human settlement, and some clues it 
offers about our ancestors. 
 
The Community of Symbolism 
Archeologists explain the significance of early ornamental beads. 
 
Social Advantages 
An explanation of the evolutionary advantage of human social organization.   
 
  
 
 
Websites: 
 



   
“What Do You Know?” 
http://www.amnh.org/ology/features/whatdoyouknow_arch/?TB_iframe=true&
height=500&width=770 
A quiz testing students’ knowledge about archaeology from the American 
Museum of Natural History. 
  
 
MATERIALS: 
 
For the teacher:  

• A computer with internet access connected to a projector and speakers for 
classroom use. 

• “Early Human Milestones” Student Organizer Answer Key  
 
For each group of several students: 

• A computer with internet access. 
 
For each student: 

• “Early Human Milestones” Student Organizer  
 

PREP FOR TEACHERS: 

Prior to teaching this lesson, you will need to: 

Preview all of the video segments and websites used in the lesson. 

Download the video segments used in the lesson to your classroom computer, or 
prepare to watch them using your classroom’s internet connection. 

Bookmark the website used in the lesson on each computer in your classroom. 
Using a social bookmarking tool such as delicious.com or diigo (or an online 
bookmarking utility such as portaportal) will allow you to organize all the links in 
a central location. 

Print and make copies of “Early Human Milestones” Student Organizer and 
Answer Key. 

 
 INTRODUCTORY ACTIVITY 
 
1. Distribute the “Early Human Milestones” student organizer to students and 
allow them a few minutes to complete the “Chronological Sequence” column with 
a number from 1 to 9 representing their best estimation of which milestone 



   
occurred first, second, and so on. When students have finished completing their 
organizers, call on a volunteer to offer his or her response to which milestone 
occurred most recently (i.e. #9 on the organizer). Encourage discussion among 
the class to establish consent (or dissent) before referring to the Student 
Organizer Answer Key to confirm or correct each given answer in turn. [Note that 
the “Approximate Date Range” and “Location” columns will remain incomplete 
until the Culminating Activity.] 
 
2. Ask students if they found the sequence of any of these milestones surprising? 
If so, why? (Accept all answers.) Ask students how many of these milestones they 
think occurred before the invention of written language? (All of them.) Ask 
students if they can think of a familiar term which is used to describe events 
which occurred before any sort of written record? (Pre-historic.) Ask students to 
guess what percentage of human history more generally is considered to be pre-
historic. (99%.) Tell students that there is a type of science which largely focuses 
on human pre-history—can anyone name it? (Archaeology.) Explain that 
archeology is the study of past human societies through the discovery, recovery, 
and analysis of the material culture they have left behind. Ask students what they 
think “material history” is. (The history of objects, artwork, and other physical 
evidence of humanity.) Explain that while archaeology is not limited to studying 
pre-history, its focus on material history allows it to probe further back in time 
than the written history records. 
 
3. Pull up the “What Do You Know?” website 
(http://www.amnh.org/ology/features/whatdoyouknow_arch/?TB_iframe=true
&height=500&width=770) on the projected classroom computer and tell students 
that the class as a whole will now be taking a quick online quiz to test their 
knowledge of archaeology. For each question, ask volunteers for answers and 
encourage class discussion about whether or not everyone agrees. Once the quiz 
has been completed and the answers submitted, examine the results with 
students and continue discussion of any incorrect answers until all students 
understand the basic principles as archeology as outlined in the quiz. Explain that 
the remainder of the lesson will provide a more in-depth understanding of 
archeological methodologies, technologies, and analysis using video segments 
from the PBS series The Human Spark. 
 
 
LEARNING ACTIVITIES 
 
1. Frame the first video segment by explaining that it follows series host Alan 
Alda to France as he views some of the earliest and most dramatic evidence of 
prehistoric human sophistication. Provide a focus question by asking students to 
watch for what that evidence is, and why it might offer a glimpse into what Alda 
calls “the human spark.” PLAY Clip 1, “The Art Spark.” 



   
 
2. Review the focus question: what is the evidence in this clip of prehistoric 
human intellectual sophistication? (Artwork—sculpture and painting.) Why it 
might offer a glimpse into “the human spark?” (Accept all answers, but 
encourage an understanding that no other species—including Neanderthals—
ever created works of art.)   
Ask students what they think the existence of such cave carvings and paintings 
tell us about the lives of those who made them? (Accept all answers, but point 
out that we at least know that the artists had a lot of free time.) Ask students 
how we can conclude this? (Because art is a “luxury” activity, serving no 
immediate practical purpose, its existence in the caves presupposes that the 
artists’ basic requirements of survival had already been met.) Tell students that 
this simple conclusion is an archaeological deduction: an understanding of a 
human society based not on written history or verbal description, but by an 
examination of physical evidence combined with the application of preexisting 
knowledge, logic, speculation, and even some imagination. Explain that the 
interpretative nature of archaeology means it is often considered a “soft” or 
“social” science rather than a “hard” science like physics or chemistry, which are 
generally based on observable facts and realities. Ask students if they can think of 
any other examples of “soft” or “social” science. (Psychology, sociology, etc.)  
 
3. Tell students that our closest biological relatives are not around anymore. Ask 
if anyone knows who they were. (Neanderthals.) Explain that Neanderthals 
constitute a branch of the “Homo” genus—which includes Homo sapiens, or 
modern humans—that became extinct approximately 30,000 years ago. Like 
humans, Neanderthals walked upright, made tools, and may have even interbred 
with humans, but scientific opinion is divided about whether Neanderthals 
should be considered merely a separate Homo sapien race or a different species 
altogether. What is known is that Neanderthals ventured from Africa into Europe 
long before modern humans, leaving behind traces of a society similar to our 
own, but somehow lacking the “human spark.” Since we know that Neanderthals 
did not make art, ask students where else we might find those traces? (Accept all 
answers.) Tell students that in the next video clip, Alan Alda travels to another 
cave where archaeologists are engaged in one of their most fundamental 
activities: excavation. Provide a focus for students by asking them to watch for 
what clues the archaeologists are seeking in their excavations. PLAY Clip 2, “The 
Neanderthal Way.”  
 
4. PAUSE at 11:28 (after Alda says “For generation after generation, they stuck to 
the same way of doing things”). Review the focus question: what clues are 
archaeologists looking for in their excavations? (The “debris of everyday life”: 
stone tools and animal remains.) How much have they found? (17,000 artifacts.) 
Why do they use brushes to remove the surrounding dirt? (To avoid damaging 
the artifact.) How do they keep track of where they found each artifact? (Lasers.) 



   
Why is it important to know where each artifact was discovered? (Accept all 
answers, but be sure students understand that in general, older artifacts are 
found in deeper layers of earth, and broken fragments of the same artifact are 
often found in proximity to each other.)   
 
5. Tell students that they will now be conducting a classroom simulation of how 
archaeologists record their findings. Have each student take one small object—a 
stapler, an eraser, a book, etc.—and place it somewhere in the room. Make sure 
that objects are placed at different heights (e.g. on the floor, on a chair, on a desk, 
on top of a cabinet, etc). Tell students that the volume of the classroom itself 
represents an equivalent volume of soil, and that the objects they’ve placed 
represent artifacts buried within that soil. Explain that the first step of an 
archaeological dig is to impose a two dimensional grid (imaginary or otherwise) 
over the excavation site. Have students use yardsticks and masking tape to mark 
the room’s floor into a grid of three foot squares. On the blackboard or 
whiteboard, draw and label an alphanumeric chart of the room grid according to 
the following model: 
 
 1 2 3 4 5 6 7 8 9 
A          
B          
C          
D          
E          
F          
G          
H          
I          
 
[Note that exact chart proportions will vary according to the dimensions of your 
classroom, and that some “squares” may be less than 3 feet across.] 
 
6. Have each student determine in which masking tape grid square their “artifact” 
is placed, and use a yardstick to determine the vertical dimension of its location 
(i.e. “depth”), and enter the object’s name and its depth on the appropriate 
square on the blackboard or whiteboard chart (e.g. “Ben’s stapler at 37 inches” in 
square B4.) When all students have thus entered their objects, explain that 
archaeological charts like this one provide three-dimensional references of where 
artifacts are located, allowing the artifacts to be removed for study and exhibition 
without compromising the archaeological integrity of the site and the information 
it contains. 
 



   
7. Explain that as simple as this three-dimensional mapping procedure seems, it 
was only relatively recently adopted; many early archaeological excavations, 
being more concerned with the artifacts themselves, kept little or no record of 
their precise location Ask students how the chart could be made more precise? 
(By shrinking the size of the grid, or better yet, recording the exact location of 
an object rather than use an approximate grid location.) Explain that this is the 
idea of the lasers used by the archaeologists in the video—to determine the most 
precise location possible. Tell students that they will now be returning to the 
video clip of Alan Alda in the Neanderthals’ cave. Provide a focus by asking what 
the archaeologists have concluded about Neanderthal society based on their 
findings, and why? RESUME playing Clip 2 through to the end.  
 
8. Review the focus question: what have archaeologists concluded about 
Neanderthal society based on their findings, and why? (That Neanderthals were 
“flexible but not innovative”; this is indicated by the relative stasis of their tool-
making technology over hundreds of thousands of years.) Ask students why they 
think this might have been? (Accept all answers.) Tell students that “why” is as 
fundamental a question for archaeologists as the “what,” “where,” or “when” of 
the artifacts they discover. While subjective speculation plays a very important 
role in seeking archaeological answers, modern technology is constantly pushing 
the boundaries of what may be discovered objectively. Provide a focus for the 
next video clip by asking students what the latest theory is about why 
Neanderthals weren’t as innovative as humans, and what new technology assisted 
its formulation. PLAY Clip 3, “What Teeth Can Tell.” 
 
9. Review the focus questions: what is the latest theory about why Neanderthals 
weren’t as innovative as humans, and what new technology assisted its 
formulation? 
(The latest theory is that Neanderthals reached maturity sooner than humans 
and thus had shorter childhoods in which to absorb, question, and revise 
inherited notions about how to do things. The theory was assisted by state-of 
the-art X-ray technology.) Ask students if counting the layers of tooth enamel on 
the fossilized teeth reminds them of anything? (Counting the rings of a tree to 
determine its age.) Ask students if this new understanding about the relative ages 
of maturity between Neanderthals and humans simply reflects advances in X-ray 
technology. (No. New technologies are merely tools which still require proper 
application by humans to provide results. Archaeological breakthroughs still 
require our own “human spark” to make the final connection.)  
 
10. Explain that as much as new technology can increase the amount of 
information which can be extracted from an artifact, the artifact itself still 
generally has to be extracted through old-fashioned excavation. Provide students 
with a focus for the next video segment by asking them what archaeologists have 



   
learned about the prehistoric humans who once lived in the caves of Abri 
Castanet. PLAY Clip 4, “The Garbage of Everyday Life.” 
  
11. Review the focus question: what have archaeologists learned about the 
prehistoric humans who once lived in the caves of Abri Castanet? (They hunted 
reindeer, had large fires in the caves, made artistic engravings in the cave 
walls, and did NOT bury their dead in the caves, but rather extracted and wore 
the deceased’s teeth as a primitive type of jewelry.) Ask students why they think 
the teeth of the deceased might have been worn. (Accept all answers.) Tell 
students that in the next clip they will be learning about some archaeological 
hypotheses about pre-historic jewelry—dental and otherwise. Provide a focus for 
students by asking them what prehistoric jewelry may have in common with 
modern-day national flags. PLAY Clip 5, “The Community of Symbolism.” 
 
12. Review the focus question: what does prehistoric jewelry have in common 
with modern-day national flags? (They are both symbols extending a sense of 
community and a network of cooperation to a larger group of individuals than 
would otherwise be connected.) What does manmade jewelry carved from 
soapstone have in common with cave art? (Accept all answers, but point out that 
they both took “ridiculous amounts of time” to create.) What does that suggest 
about the human societies that made them? (That basic survival needs have been 
met.) Does this suggest that jewelry was a cause or an effect for human 
evolutionary advances? (Most students will answer that is an effect—that 
jewelry was a time-consuming product of human societies which had already 
advanced beyond simple survival.)  
 
13. Point out that archaeologist Randall White thinks pre-historic jewelry might 
also be “evolutionarily important”—specifically, that it “stand[s] for a change in 
social organization that allowed Neanderthals to be replaced by humans.” Ask 
students what role they think social organization plays in evolution? (Accept all 
answers, but encourage an understanding that the more extended networks of 
cooperation and communication afforded by greater social organization allow 
innovations to spread faster and more easily.) Provide students with a focus for 
the next clip by asking what theory White describes for why humans’ social 
organization was superior to that of the Neanderthals. PLAY Clip 6, “Social 
Advantages.” 
 
14. Review the focus question: what theory does White describe for why humans’ 
social organization was superior to the Neanderthals? (Humans were more 
numerous and therefore less isolated than Neanderthals, allowing for quicker 
exchange and spread of innovations.) Ask students if they think population 
density might still play a role in human advancement? (Accept all answers, but 
point out that human technological breakthroughs and advancement have 
always tended to be focused in cities and densely crowded regions. 



   
 
CULMINATING ACTIVITY 
 
1. Have students pull out their “Early Human Milestones” student organizers. 
Divide the class into nine groups and assign each group one of the nine 
milestones listed on the organizer. Explain that each group will be conducting 
further research together in order to complete the “Approximate Date Range” 
and “Location” columns for their milestone in Part 1 of the organizer, and to 
answer the questions in Part 2 of the organizer. Explain that because archaeology 
is such an inexact and interpretive science, and so subject to new discoveries and 
revised methodologies, different sources will probably cite widely varying 
answers for even the approximate times and location of various human 
milestones; the groups’ task here is to compile a brief summary of the range of 
possible answers, and that ambiguity and even contradiction is an accepted part 
of the discipline.   
 
2. Once the groups have conducted their research and completed their 
organizers, have them give a brief report about their assigned milestone in front 
of the class.  
 
 



Name:________________________ Date:_____________ 

   

 
 

Early Human Milestones 
Student Organizer  

Part 1 
 

MILESTONE CHRONOLOGICAL 
SEQUENCE 

APPROXIMATE 
DATE RANGE 

APPROXIMATEL
OCATION 

Earliest pottery 
made  

   

Earliest cave 
paintings  

   

Earliest 
metallurgy  

   

Earliest signs of 
religion  

   

Earliest 
agriculture  

   

Textile clothing 
invented, with 
beads used for 
decoration. 

   

First tools 
manufactured 

   

Oldest arrow 
heads  

   

Proto-language 
emerges  

   

 
 
 
 

   Continued on next page 

 



 
  

   

Part 2 
 

What is your group’s assigned early human milestone?  
 

 
 
What is the evidence of this milestone?  
 

 
 
When and where was this evidence discovered?  
 

 
 

 
 
How have archaeologists interpreted or analyzed this evidence?  
 

 

 
 
What evolutionary advance or advantage might this milestone represent?  
 

 
 

 
 

 
 
 



Name:________________________ Date:_____________ 
  

   

Early Human Milestones 

Student Organizer Answer Key  
 

MILESTONE CHRONOLOGICAL 
SEQUENCE 

APPROXIMATE 
DATE RANGE 

APPROXIMATE 
LOCATION 

Earliest 
pottery made  

7 10,000 BCE Japan 

Earliest cave 
paintings  

5 35,000 BCE Europe 

Earliest 
metallurgy  

9 5,500 BCE Europe 

Earliest signs 
of religion  

2 300,000 BCE Africa 

Earliest 
agriculture  

8 7,500 BCE Middle East 

Textile 
clothing 
invented, with 
beads used for 
decoration 

4 76,000 BCE Middle East 

First tools 
manufactured 

1 2,600,000 BCE Africa 

Oldest arrow 
heads  

6 25,000 BCE Africa 

Proto-
language 
emerges  

3 100,000 BCE Africa 

 
 


