PROFILES

Professional Reflection-Oriented Focus on Inquiry-based Learning and Education through Science

PROFILES IBSE Teaching/Learning Materials — for teachers
Prepared by Ilia State University PROFILES team - Georgia

Why cans of Coca Cola sink and

* cans of Coca Cola Zero float?

Science module —

Science — for Grades 7* to 9t

Developed by: Streller - Hopman- Bolte (2011)

Institution: FreieUniversitit Berlin

Adapted by: Marika Kapanadze, Eka Slovinski and PROFILES Georgian teachers (2013)
Institution: Ilia State University, Georgia

wab-page: www.profiles-georgia.iliauni.edu.ge, e-mail: profiles.georgia@gmail.com

Module Content

In this module students will have the opportunity to examine a phenomenon they know from everyday life.
They will carry experiments to investigate dependence of solution density on the amount of sugar, define the
reason of deference between the cans with the same volume, taking into consideration the swimming conditions
of a body in a water.

Students will take necessary measurements, calculate and compare the density of Coca-Cola Zero and Coca-Cola
as well as find out how many sugar cubes a 250 ml Coca — Cola can contains and lead a discussion on the
energetic value of food. Students may have questions about another drinks, make assumptions which will be

tested experimentally.
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Picture 1 - students carry experiments

Suggested teaching strategies

gk e

Introducing the issue to students, define the target problem;

Conduct work in a way that students think how to solve the problem;

Conduct work so that pupils make assumptions, discuss and make decisions;

Conduct work so that pupils think about what additional information they need;

Based on the understanding of the concept of density students will be able to determine the density of

the given drinks and sugar water solution with different concentrations, constructing the graph of

solution density dependence on the number of sugar cubes, define the approximate amount of sugar in

soft drinks according to the experiments.

stages Learning-teaching materials

Learning-teaching outlines

1.

The scenario

Real- life -related material

1 Introducing the scenario

2. Ideas to solve the problem

3. Understanding that the scientific question to
be unswered is “Find out whether the amount
of sugar in solution determines
the“heaviness”of the solution”

2. Research-based

problem-solving

Teacher guided, learner -oriented
material includes problem- solving
conceptual learningof science.
(Feedback — assessment)

1. Description of the problem . Teacher
explainsstudents to analyze that in the given
conditions the different amount of sugar in
solution determines its density.

2. Students are aware that scientific question is
»why is Coca Cola heavierthan Coca Cola
Zero?”

3. Constructing the calibration curve based on the
data collected from simple measurements and
finding links between them.

3. Making teacher guided, learner —
scientific oriented/centered material includes
decisions decision- making

(Feedback - Assessment)

Analyzing the data and making final conclusion
based on it.
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Example of a Calibration Curve

v

Assessment
Expected results:

Student

Links the density of substance with its practical usage

Based on experiments analysis discusses mass conservation during the physical phenomenon (for
Instance, dissolve the substences in water, changing the form, changing of aggregate condition). Draws
an appropriate conclusion

Determines and sets the aim of the investigations;

Puts forward justified arguments and assumptions;

Determines the conditions of the investigations and the steps needed to carry out it;

Uses appropriate rules to keep his/her own and other’s safety;

Finds out and analyzes the appropriate/suitable information;

Makes an observation and/or measurements, gets valid data;

Finds information about expected disorders (e.g. Vitamin A deficiency, overweight) caused by wrong
nutrition (e.g. consumption of ,,fast food” production);

Nutritional value and energy content, analyzes balanced ration of food and the importance of each
component for anorganism.

Suggested approachis to assess the activity: X = the expected level of teaching is not achieved, v = the expected
level of teaching is achieved, VV = The level of teaching is higher than it was expected.

It is suggested to assess the activity by using formative assessment — a group should be assessed by the work they
have done and asking questions. It is possible to assess pupils during several lessons (at each lesson), or for the
whole module.
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Part A

Assessment by Lesson

Lesson 1
Dimension Criteria for evaluation Mark/grade
The student: griven (x, v, VV)
1 Making assumptions Makes assumptions why Coca-Cola sank and
why Coca-Cola Zero floated in the water.
2 Carrying out of simple measurements | Takes simple measurements according to the
instructions.
3 Recording of data Records data in tables.

Lesson 2
Dimension Criteria for evaluation Mark/grade
The student: griven (x, vV, W)
1 Calculation of density Calculates the density of solution, Coca Cola
and Coca Cola Zero; records the calculations
in a table.
2 Construction of curve of calibration | Constructs the curve of calibration.
3 Analyzing of curve Analyzes curve and putsthe appropriate
density of Coca Cola and Coca Cola Zero on
it.
Lesson %
Dimension Criteria for evaluation Mark/gradegriven
The student: (x, v, W)
1 Justified discussion Determines whether the gravity of solution is
due to the amount of the sugar contained in it
or not.
2 Determination of swimming Determines the swimming conditions of the
conditions body.
3 Presentation of the collected Prezenets collected results, makes
results presentation.
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PartB

Formative assessment for the Module

Assessment criteria, based on a teacher’s strategy

Criteria for evaluation
The student:

Mark/grade
griven (x, v, V)

1 Making of measurements,
construction of curve of calibration

Takes measurements, constructs the curve of
calibration

2 Searching the links on the curve Finds out the appropriate density of Coca-
Cola and Coca-Cola Zero on the curve
3 Making conclusions, determination | Makes appropriate conclusions, states the

of the swimming conditions/finding
out the content of chemical
substance /determination of the
importance of the content of food
products to inculcate healthy
lifestyle.

swimmingconditions of the object/ finds out
the content of chemical substance
/determines the importance of the content of
food products to inculcate healthy lifestyle.

Assessment based on teacher’s observation

Criteria for evaluation
The student:

Mark/gradegriven
x vV, W)

Collaboration in groups

Collaborates with other members of a group and is
involved in a work of group/group work

Reveals the skills of a leader — creatively leads a
group and helps it if necessary;summarizesthe
results.

Shows tolerance, supports other members of a
group.
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Additional material for teachers

While implementing the module/carrying out the research attention should be paid to the following theoretical
issues:
1. Density of a substance
2. Formula for calculating thedensity p=m/V
3. Objects wimming conditions:
The object sinks in a liquid ifpiiq.<pov
The object swims in a liquid if piiq. = pob;
The object floats on surface of a liquid if piig.>pob;
Determination of the importance of food products’ content to inculcate healthy lifestyle

5. Expected disorders/health problems (for instance, Vitamin A deficiency, overweight) caused by poor
nutrition (for instance, the consumption of "fast food”)

Additional material, which can be found by students or presented by a teacher.

Information
Do you know that...

In the beginning, cocaine was included in Coca Cola production. The name derived exactly from this fact. The
main consumers of Coca Cola were the soldiers who fought in a war. Of course, cocaine helped them to preserve
courage. However many soldiers, returned home were addicted to it. They found themselves facing the problem
when they decided to treat because a diction was not as important problem as it is now. When the negative effect
of Coca-Cola was detected the company producing it had to change “The Secret Formula”. They replaced cocain
by caffeine.

Once the negative effect of sugar on an organizm was found out the company began to think about creating
drink with law calories. For this purpose In 1982 a diet cola was created for the first time in the USA and
becamea fast-selling product. Sweetening aspartame is included in the drink. Dietary Cola still contains a certain
amount of Saccharin in order to prolong the time of storage. Approximately 92 different side effects are
associated with the usage of aspartame, such as brain tumors, child's birth defects, diabetes, emotional
disturbances and epilepsy.

In 2005 company began to produce Zero that does not contain sugar but contains caffeine. Caffeine containing
beverages may cause insomnia, high blood pressure, cholesterol levels rise/increase, vitamins and minerals
dissolutionand some forms of cancer can also be formed.

History

More then 100 years ago, a pharmacist John Hamberton invented Coca Cola from the coca leaves containing
cocaine and caffeine, content of cola nut. During the first year, the profit from selling ,,Coca- Cola” was 50
dollars, and expenditure - 70 dollars. In 1902 ,,Coca- Cola” has a budget of $ 120 000 dollars and its popularity
was quite high. The first classic design of “Coca Cola” bottle was created in 1915. In the 20® “Coca-Cola”
company had no competitors in the market. If in 1929 the company produced 3.3 gallons per capita
(approximately 12 liters) currently, the rate is 151.

Pepsi-Cola was born in 1898 in Carolina. It has a long and interesting history. This drink was created by Caleb
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Bradham, who was pharmacist and pharmacy owner in New-Bern, North Carolina.

In 1898 summer, as usuall, it was very hot in New-Bern. So the young pharmacist Caleb Bredhem offered a new
drink his customers. Besides different purposes it was used in the treatment of dyspepsia. It consisted of various
spieces, juices and the syrup. There was born soft drink Pepsi-Cola.

Additional information

What happens to your body when you drink cola?

Doctors warn us not to drink cola if you want to be healthy.

Oneknown thingis that carbonated soft drinks destroy the organism. What happens at this time in the human
body?

The main problem is sugar. Unfortunately, food manufacturers and sugar producers organizations do not want
people to be informed about this. Even a doctor who receive financial support from sugar and diabetes
producers, avoid truth.

See what happens to your body after drinking cola:
e  During the first 10 minutes after drinking the sugar attacks the body

¢ 20 minutes later: sugar increases in your blood, which leads to insulin release. Insulin causes the sugar to
convert into fat.
¢ 40 minutes later: the caffeine is fully possessed, pupil of the eye widens, increases the blood pressure.

At this time, receptors of adenosine are produced in brain, which prevents sleeping.
e 45 minutes later: grows the number of dopamine, which leads to stimulate the pleasure centers in the brain.

In fact, the same process takes placeas heroin use.

¢ 60 minutes later: Phosphoric acid gets into closer contact with Calcium, magnesium and zinc in intestines
and turns them into metabolites. It also makes high doses of sugar and artificial sweetening. They increase
the amount of calcium in the urine and therefore you stay without calcium, magnesium and zinc, which is
so important for your bones and teeth and also without sodium, electrolyte and water

e Sugar increases insulin levels, followed by an increase in blood pressure, cholesterol levels rise, heart

diseases, diabetes, weight gain and other negative effects.

According to the research of one of the British medical journal, the regular cola consumption in 12 year-old
children causes a significant increase in overweight compared with non concumers. The risk of obesity is
approximately 60%. According to another evidence, the risk of diabetes increases by 85%.

Soda causes the DNA damage. It is also possible to lose the vitally important areas of your DNA, which can
cause the cirrhosis or Parkinson.

Reference:
,»otudents Active Learning in Science”- SALIS - published materials, http://salislab.org/.

Acknowledgement:

The materials are taken from ,,Students active learning in science”- SALIS trainig materials (by Streller, Hopman
& Bolte, 2011) implemented within TEMPUS project SALiS and is adapted by Ilia State University PROFILES
working group. For further information see: http://salislab.org/.
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