
Nature of Science – Case Study 

How is Scientific Inquiry used in a real-life scientific 

investigation? 

 

Vocabulary 

 

Controlled Experiments: 

Controlled experiments are scientific investigations that answer 

questions, test hypotheses, and collect data to determine how one 

factor affects another. 

 A variable is any factor that can have more than one value. 

 The independent variable is the factor that you want to test. 

It is changed by the investigator to observe how it affects a 

dependent variable. 

 The dependent variable is the factor you observe or 

measure during an experiment 

 Constants are the factors in an experiment that do not 

change. 

When the independent variable is changed, it causes the 

dependent variable to change.  

A controlled experiment has two groups 

 The experimental group is used to study how a change in the 

independent variable changes the dependent variable. 

 The control group contains the same factors as the 

experimental group, but the independent variable is not 

changed.  

Without a control, it is impossible to know if your observations 

result from the variable you are testing or from another factor. 

 

The Minneapolis Bridge Failure 

This case study will explore how investigators used scientific inquiry 

to determine why the bridge collapsed. 

 

On August 1, 2007, the center of a bridge in Minneapolis suddenly 

collapsed.  

Investigators had to use scientific inquiry to determine why the 

bridge collapsed.  

Observation: Investigators collected all of the pieces of  the 

collapsed bridge, labeling each part with the location where it was 

found and the date it was removed.  

Observation: Investigators found more clues in a video of the bridge 

collapse, revealing the sequence of events that destroyed the bridge.  

Asking questions: What factors caused the bridge to fall? Was bridge 

maintenance and repair done correctly? Was there too much weight 

on the bridge? Is it a combination of these? 

Seeking answers to our questions is a way that we formulate 

hypotheses. 

Variable   Experimental Group 

Constant   Control Group 

Independent Variable  Qualitative data 

Dependent Variable  Quantitative data 



Through research, investigators discovered that the bridge had a 

thick layer of concrete added to the surface of the roadway to protect 

rods in the bridge.  

Investigators then calculated the extra load, or force on the bridge 

due to this extra concrete, as well as forces from other places (traffic, 

wind, earthquakes, etc). This is recorded as quantitative or 

qualitative data. 

Qualitative data uses words to describe what is observed. 

Quantitative data uses numbers to describe what is observed. 

When gathering information or collecting data, scientists might 

perform an experiment, create a model, gather and evaluate 

evidence, or make calculations. 

 

An early hypothesis: The bridge failed because it was overloaded. 

Data Analysis/Computer modeling: All of the data and calculations 

made by the investigators were put into a computer modeling 

software. It was determined the bridge was NOT overloaded. The 

initial hypothesis was not supported by the data. 

Revising the Hypothesis: After looking at new pictures of the 

collapsed bridge, investigators noticed bowing (bending) at the 

gusset plates, which are originally designed to be the strongest part 

of the bridge support. This led to a new hypothesis: If a gusset plate 

is not properly designed, then a heavy load on a bridge will cause the 

gusset plate to fail. 

Testing the hypothesis: Compare the load on the bridge when it 

collapsed with the load limits of the bridge at each of the main gusset 

plates. Determine the demand-to-capacity ratios for the main gusset 

plates. Calculate the appropriate thickness of the gusset plates. 

Independent Variable: actual load on bridge and load bridge was 

designed to handle.  

Dependent Variable: demand-to-capacity ratio 

Analyzing Results: After calculating all of the ratios and comparing 

them in a table, investigators found that the gusset plates should have 

been twice as thick as they were to support the bridge.  

Drawing Conclusions: The bridge failed because the appropriate 

gusset plates were not installed, therefore, the bridge could not carry 

the increased load. 

 


