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Electrical Conductivity 
Survey: What is responsible for conducting electricity in solution? Electric conductivity is the 
flow of charged particles so what types of solutions might conduct electricity? This can be 

tested using a conductivity meter with a power plug attached to a light bulb. If electric current is 
present, the light bulb with light. 

Question 1: In order to have a solution, you 
need water. Distilled water is used to make 
solutions so does that conduct electricity? 

Experiment 1: Use 
the conductivity 
meter to test distilled 
water. Does the light 
bulb light up? 

Recitation 1: Students note verbally 
that the light did not light up  

Reflection 1: Students 
conclude that the distilled 
water does not conduct 
electricity in a solution. So 
why must we stay away 
from water when electricity 
is present? Something 
else must be responsible 
for conducting the 
electricity: charged 
particles.  

Question 2: What type of solution has 
charged particles in it? NaCl in distilled 
water. Will this now conduct electricity 
because there are charged particles 
present? 

Experiment 2: Dissolve 
NaCl in distilled water 
and test using the 
conductivity meter. 
Does the light bulb light 
up? 

Recitation 2: Students note that the 
light bulb did light up 

Reflection 2: Students 
conclude that the NaCl is 
responsible for conducting 
electricity. Why is this 
responsible for conducting 
electricity? The presence 
of charged particles (Na 
and Cl ions) allows the 
solution to conduct 
electricity. Does NaCl have 
to be a solution to conduct 
electricity? 

Question 3: If charged particles are 
necessary for conducting electricity, will solid 
NaCl also conduct electricity? 

Experiment 3: Test a 
beaker of solid NaCl 
using the conductivity 
meter. Does the light 
bulb light up? 

Reflection 3: Students 
conclude that the NaCl must 
be dissolved in solution to 
conducting electricity.  Why? 
When ionic compounds are 
dissolved in water, the ions 
break apart and are charged 
particles in solution. When 
the ionic compound is not in 
solution, the overall charge is 
zero, therefore there are no 
free charged particles.  

Recitation 3: Students note that the 
light bulb did not light up 

Review: So why did the salt dissolved in 
water conduct electricity? Free ions 
moving around in solution are charged 
particles that conduct electricity. What 
would happen if you test sugar in distilled 
water? What does the conductivity of a 
solution tell us about the nature of the 
bonds present in the solution?  

Density 
Survey: What is a physical property of an object? It is defined as a property that can be 

observed about an object without changing its chemical make-up, such as color. What sort of 
physical properties can we observe from two cans of soda: coke and diet coke? When 

submerged in water, the can of coke sinks while the can of diet coke floats. What physical 
properties are different between these two cans of soda? Are they responsible for the 

difference between sinking and floating in water? 

Question 1: The two soda cans differ in 
color. Does this have an effect on whether 
they float or sink in water? 

Experiment 1: Place 
empty cans of Coke, 
Diet Coke, and Sprite 
in water. Which float 
and which sink?  

Recitation 1: Students note verbally all of 
the cans float 

Reflection 1: Students 
conclude that color 
does not have an effect 
on whether the cans 
float or sink. Another 
physical property must 
be responsible for the 
difference.  

Question 2: Can mass have an effect on the 
cans sinking or floating? 

Experiment 2: Mass 
two 12oz cans and two 
10oz of coke and diet 
coke. Place all four 
cans in water and see 
which sink and which 
float.  

Recitation 2: Students note that the diet 
coke weigh less than the regular coke but 
both diet cokes still float and both regular 
cokes still sink, regardless of size 

Reflection 2: Students 
conclude that mass can 
play a role in this 
difference but it cannot be 
the only property involved 
because the 10oz can of 
regular coke still sinks 
even though it weighs 
less. There must be 
another physical property 
involved.   

Question 3: What about the contents of the 
cans? Is there something different about the 
formulas of regular coke vs. diet coke that 
causes one to sink and the other to float? 
What about the density of the cans? Density 
is a physical property that takes both mass 
and volume of an object into account.   

Experiment 3: Weigh 
both the regular and diet 
coke cans. Measure the 
volume of both cans 
contents. Calculate their 
densities and compare 
to the known density of 
water. 

Reflection 3: Students 
conclude that density, which 
is a combination of two 
physical properties, is 
responsible for regular coke 
sinking in water and diet coke 
floating in water. 

Recitation 3: Students note that density is 
different for each can and one is lower than 
water and one is higher than water. 

Review: Physical properties are 
properties of objects that can be observe 
without changing their chemical make-up. 
Some physical properties, such as 
density,  are a combination of two other 
properties, mass and volume. Why is the 
density of the regular coke higher than 
the diet coke? Can you design a system 
that would make both cans float? What 
would you have to change about the 
original experiments to achieve this? 

Improving the effectiveness of classroom demonstrations and 
increasing student participation has been a long-lived challenge 
in science education. While scientific demonstrations can assist 
in explaining concepts, students tend to be on the sidelines 
watching as opposed to being directly involved.  Studies have 
shown that success in science education comes from students’ 
ability to be involved in the thought process leading to the 
demonstration.  In the following study, an interactive, question-
driven framework for demonstrations that draws clear parallels to 
science practices has been developed and implemented. The 
framework, defined as SQER3 (Survey, Question, Experiment, 
Recite, Reflect, and Review), allows for a departure from a one-
sided demonstration to a cyclic questioning process that lets 
students extend their investigations. Because of its flexibility and 
adaptability to all levels of science, this SQER3 model has proven 
to be effective so far in high school chemistry classrooms, where 
it has been implemented at the regular, honors and advanced 
placement chemistry levels.  The study of a demonstration 
utilizing the SQER3 framework will be presented along with a 
discussion of its effectiveness in the high school classroom. 
  
  

Question 

Experiment 

Recite Reflect 

Review 

Survey 

Instructor conducts a partial 
demonstration to peak students' curiosity. 

students make observations from 
demonstration  

Instructor designs and conducts 
experiments based on students' 

questions. Students collect data and 
make further  observations 

Students organize and analyze collected 
data via tables/charts/graphs, etc. under 

guidance of instructor 

Interpret and discuss the meaning of 
collected data. Original hypothesis may 

be adjusted 

Students answer the fundamental 
question of the demonstration 

based on new-found knowledge 
and  now apply to new situations 

Students develop hypotheses based 
on observations and prior knowledge.  

Ionic Bonding Activity: 
This activity introduced the nature of ionic bonds. Students were assigned an ion and asked to attach the correct number of valence electrons (balloons) to their ion. 
They also formed ionic bonds with other ions by transferring electrons to one another. 

Crystallization of super saturated sodium acetate Lab. 
Students built a sodium acetate tower by performing super saturation and exothermic processes. Students made a super saturated solution of sodium acetate 
by boiling together vinegar and baking soda which was then cooled over night. When the liquid is disturbed by pouring, crystallization occurs so quickly that 
towers were able to be made. 

Elephant Toothpaste Lab: 
In this activity, the decomposition reaction was introduced and demonstrated. Students added potassium iodide catalyst to speed up the decomposition of 
hydrogen peroxide into water and oxygen gas. Soap was used to capture the oxygen bubbles. The result – Elephant Toothpaste!  

Flame Test Lab: 
This activity introduces a reaction of Mg with heat. The students analyze the difference in mass and calculate the amount of the byproduct through balancing 
equations. 


