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The goal of the Physics 100 labs is to help students 
learn how to do science. To achieve that, we have 
asked students design, execute, and analyze their 
own experiments. Guidance focused on data 
collection and analysis, rather than on domain 
knowledge. In fact, in several weeks the labs 
preceded the instruction.
To support learning, we treated the labs as data that 
students should learn from. That is, students 
analyzed their own experimental design, and tried to 
improve during the following labs.
Pre- and post-tests show that students indeed 
learned many of the target concepts. The bigger 
question, of whether students transfer these skills to 
other contexts, remains to be known. 

Learning Science by Doing Science:
Designing, Executing, and Analyzing Experiments 

in Physics 100 Labs

Example lab

This page describing your individual work is to be handed with your Part I work.
PHYS 100 EXPERIMENT 3 (Part 2)

Terminal Velocity: A Company Competition
Date \er, t tc^¡',cs Lab section

YourName Your student number .ã.\q t"r; \ ô-+
II. Your analysis of how your data from last week fits the big picture in your group, or your
measurement plan (depends on the group you are in).
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IV. What are you comments about the company data and decision?
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IV.  Company Evaluation     10 min    Group of 12 
Company Evaluation Teams present their findings, and explain how they took the measurements. Then, 
jointly, they assess predictions and gives analysis relative to its measurements. Finally the company 
teams chooses the winning design team. 
 
V.  Summary         5 min    Whole Class 
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Terminal Velocity: A Company Competition  
  
 
 
 
 
 
 
Last week: You measured the terminal velocity of different numbers of coffee filters. This week you 
are challenged to make a prediction based on your data. Atmospheric Data Corp (aka ADC) is 
recruiting a design team to design parachutes for their atmospheric balloons. You will be competing 
with other design teams to show your skill in analyzing coffee filter terminal velocities as an analog to 
parachute terminal velocities. One group of you will be chosen to be the company evaluation team. 
 
Question for the Company Competition:  
For the design teams: How accurately can your design team predict the terminal velocity of a large 
number of stacked coffee filters (10 and 15) based on measurements of a small number of filters 
stacked together?  
For the company evaluation team:  How well can you obtain reliable data on a large number of 
stacked filters (10 and 15) to make a convincing argument for selecting the best design team? 
  
 
I.  Introduction    5 min    Whole class 
 TAs will present the format for the “company competition” and discuss the rules of the competition. 
 
II.a  Design Teams    40 min       6 groups of 6 (by table)  
 Looking at the data you have from all of you from last week what does it say about the question?   
What does a graph of all your data for terminal velocity versus number of filters look like? 
Does it make sense to take a more data? How reliable are your results?  
Think about how to present your prediction: Who is going to talk? Who will answer questions? How 
will you explain the process that you chose? Everyone should think of questions to ask other design 
teams. 
 
II.b Company Evaluation Team  40 min   2 groups of 6 (by table) 
Company Team takes data on a large number of stacked filters to compare to predictions of the design 
teams. The team prepares data to make a convincing case to evaluate predictions. How can you 
measure the terminal velocity of 10 and 15 stacked filters? You can leave the room, if you need more 
height, but you will not have the motion detectors. Is there another way to determine velocity? 40 
minutes is very little time – make sure you reach your conclusions within this time frame (experimental 
design, data collection, analysis). 
The team prepares questions for design teams. 
 
III. Design Team Presentations     30 min    6 Groups of 6 
 Each Design Team puts their prediction on the board and explains their process, followed by questions 
from the other teams (5 min overall)  
Company Evaluation Teams should not yet write their answer, but instead should ask questions and 
take notes.  
 

Major goal: To gain confidence and skill in planning measurements, analyzing 
data and communicating results. Comparing predictions to data and taking 
challenging measurements.  
 

Given:
- Research question
- Basic equipment

Part 1:
- Design an experiment to address 
research question (2 students)

Part 2: 
- Carry out experiment and analyze resluts

Part 3:
- Analyze experiment design in larger 
groups (6 students)

Part 4:
- Reflect on the experiment. How could the 
experiment be improved?

Grading
Students received pass, fail, or conditional 
pass.
The most important component was 
identifying their errors, not theirs strengths

Lab 1: reaction time
1.1 Individual differences
1.2 Effect of distractors

Lab 2: Mechanical energy
2.1 What factors determine bouncing height?
2.2 Making predictions

Lab 3: Terminal velocity
3.1 How accurately can the terminal velocity be determined?
3.2 Comparing data and theory
3.3 Identifying patterns, generating and reading graphs

Lab 4: Friction
4.1 What factors affect friction?
4.2 Comparing alternative methodologies
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Experimental Design Graphing

Weighted uncertainty

Abstract Structure of Labs

List of labs

Lab Reports

Assessment


