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Introduction
Inquiry-based teaching and learning is recognized as being very effective but difficult to use in the
classroom.

With support from the NSF’s “Improving Undergraduate STEM Education” program, we have developed a
cognitive assistant, called sInvestigator (science Investigator) that facilitates the development of a wide
variety of inquiry-based teaching and learning experiences for learning critical thinking skills.

We present a few examples of exercises that can be used in class.

Materials on critical thinking with sInvestigator together with these and other exercises are available at: 

http://lac.gmu.edu/sInvestigator/

sInvestigator for both PC and Mac can de downloaded from:

http://lac.gmu.edu/sInvestigator/Download.html

To obtain assistance with using sInvestigator email Prof. Gheorghe Tecuci (tecuci@gmu.edu).  

http://lac.gmu.edu/sInvestigator/
http://lac.gmu.edu/sInvestigator/Download.html
mailto:tecuci@gmu.edu


Generic Inquiry-based 
Teaching and Learning 

Experience with 
sInvestigator

1. The instructor formulates an inquiry 

2. The students hypothesize possible answers

3. The students form teams, each 
team developing an evidence-

based argumentation for 
assessing the probability of their 

selected hypothesized answer

4. Each team considers arguments in favor and against their hypothesis

5. The students search for evidence on the Internet and evaluate its 
relevance to the corresponding hypothesis and its credibility

6. sInvestigator assesses the probability of the hypotheses

7. The teams present and debate their argumentations



Analysis of Competing Scientific Theories with sInvestigator

* Jonathan Osbome, Sibel Erduran, Shirley Simon, Ideas, Evidence & Argument in Science (IDEAS), 
King's College London, 2004,  https://www.stem.org.uk/elibrary/collection/3308

Consider the following competing theories on how we see things:
Theory 1: Light rays travel from our eyes onto the objects and enable us to see them.
Theory 2: Light rays are produced by a source of light and reflect off objects into our eyes 
so we can see them.

The following statements might be used to support or refute these theories:
• Light travels in straight lines.
• We can still see at night when there is no sun.
• Sunglasses are worn to protect our eyes.
• If there is no light we cannot see a thing.
• We 'stare at' people, 'look daggers' and 'catch people's eye'.

Assess their truthfulness based on evidence and use the relevant ones to determine which theory is correct.

The aim of this exercise, adapted from (Osbome, Erduran, Simon, 2004, pp-31-33)*, is to explore 
alternative theories for why we see objects, by developing evidence-based argumentations. 

https://www.stem.org.uk/elibrary/collection/3308




Predicting, Observing and Explaining with sInvestigator

The aim of this exercise, adapted from (Osbome, Erduran, 
Simon, 2004, pp7-11), is to learn about combustion. 

The students are explained the experiment to 
be performed which is illustrated in this figure: 
A burning candle inside a container with water 
is covered with a glass.

Finally they are asked to develop two evidence-based 
argumentations, one that explains why the candle burns 
out when it is covered with the glass, and the other that 
explains why the water level inside the glass raises.

They are asked to predict what will happen with the 
candle and the water level inside the glass, perform the 
experiment, and observe the actual results.





Explaining the Results of 
a Chemical  Experiment

The aim of this exercise is to develop 
an evidence-based argumentation 
that explains the results obtained by 
individual students in a Chemistry 
experiment designed to verify the 
Law of Conservation of Mass. 

This is an actual experiment 
conducted in the course taught by 
prof. Robin Taylor at the Thomas 
Jefferson High School for Science 
and Technology, in Fairfax, Virginia.

Do the performed experiments 
of chemical reaction confirm the 

Law of Conservation of Mass?



Will the United States  be the 
world leader in wind energy?

Argumentations for a 
Wide Variety of Inquiries

sInvestigator can be used 
in any science class to 
develop evidence-based 
argumentations for a wide 
variety of inquiries.



Why was polonium-210 used to 
poison Alexander Litvinenko?

Alexander Litvinenko was a former officer of the
Russian Federal Security Service and KGB that
became a critic of the Russian government. Six
years after fleeing to the UK, he was poisoned
by two Russians in a suspected assassination
(https://en.wikipedia.org/wiki/Poisoning_of_Ale
xander_Litvinenko).



What happened to Amelia Earhart?

Amelia Mary Earhart (born July 24, 1897 –
disappeared July 2, 1937, declared dead January
5, 1939) was an American aviation pioneer and
author. During an attempt to make a
circumnavigational flight of the globe in 1937 in
a Lockheed Model 10-E Electra, Earhart and
navigator Fred Noonan disappeared over the
central Pacific Ocean near Howland Island
(https://en.wikipedia.org/wiki/Amelia_Earhart).

https://en.wikipedia.org/wiki/Amelia_Earhart
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