From lessons to high school graduation exams — using
digital media in Saxony s high schools
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The towels contain alcohol which evaporates, and heat is needed for that.
You can do this experiment with a lot of different solutions for example.

The cooling is different in each case and allows statements to be made about the
intermolecular forces.

This experiment is suitable for the analysis of intermolecular forces in chemistry.



A first experience with a group of
10 students in after class lessons during 2008/2009

Ideas and content

Students made various experiments using different sensors. For example,
they used a temperature sensor and a conductivity sensor.

After 20 lessons (20 different experiments) students got a questionnaire with
various questions.

Some results:

Students
» had no problems with the instruments and the software.

» had a lot of fun doing the experiments.

» understood the content of the experiments and were able to evaluate
them.

» needed some help though with the interpretation of the graphs.
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Curicculum Chemistry
Saxony grade 10

Learn a selected analytical method Student experiment
— Experimental procedure of titration of acid- and basic titration, conductivity titration

monovalent acid- and basic solutions use of computers or calculators for recording
— Evaluation of titration and evaluating measured values

E Liebner; Brussels, March 28th, 2019 12



,Collecting data using a calculator in basic chemistry lessons
during the year 2009/10°

Examples for possible questions:

» What do students say about the pros and cons of using the calculator
as a measuring instrument ?

» How helpful are the data graphs for the students for interpretation of
experiments and finding out rules and laws of nature in Chemistry ? ....

|

o
.....
i [

2y S0 Y—1.1: 0%

13






UNIVERSITAT LEIPZIG

g
4
é
4
5000







Political
requirements

Curriculum

Training for
teachers

Financing

Teaching
materials

Tasks in the
state exams

Convinced that they
make sense

Fun in using them

Acceptance by
collegues and pupils




Learn a selected analytical method Student experiment

— Experimental procedure of titration of acid- and basic titration, conductivity titration
monovalent acid- and basic solutions use of computers or calculators for recording
— Evaluation of titration and evaluating measured values

Mastering the titration use of computers or calculators for
- Experimental procedure of titration recording and evaluating measured
with tracer and conductivity sensors values
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Written High School Exam in Chemistry (A-Level-Examination)
Second Exam 2013/14

Part A: To be done first using the Periodic Table only (60 minutes)

Part B: Complex tasks (students can use a calculator and a formula sheet)

Part C1 and C2: Experimental parts (students can choose between two
experiments and they can use a calculator and a formula sheet).

Students have to carry out simple experiments.
It may be that students will use measuring instruments which they have
already used in lessons before the examination.

Teachers will receive information about the experiments some days before the
examination, enabling all the experiments to be prepared.
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You are to determine the equivalence point in an acid — base — titration using a
conductivity probe.

Task C2

1 Determine experimentally the concentration of the given hydrochloric acid
solution by conductivity titration.

Use for the titration 100 ml analysis solution. Sodium hydroxide solution
(c = 1 mol-I") is the standard solution.

Construct on the basis of your measured values, a titration graph and
determine the equivalence point. Calculate the concentration of the
hydrochloric acid.

2 Interpret the titration A.(H;0%) = 350 cm”-Q ™' -mol™’
graph by using the Ao(OH?) =197 cm®Q "-mol™
values of the molar A(CIN) =76cm®-Q ' -mol™
conductivity of ions. A.(Na’) =50cm*-Q"-mol™

3 Calculate the mass of sodium hydroxide to produce 500 ml of standard
solution from task 1.
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1 — execution

— fitration graph
— equivalence point

2 — high conductivity at the beginning of the titration because of the

available ions, especially the hydrogen ions

— at the addition of sodium hydroxide the conductivity goes down
because the hydrogen ions are exchanged for sodium ions with a
smaller conductivity

— at the equivalence point the conductivity is at a minimum because of
there are only sodium- and chloride-ions in the solution

— after the hydrochloric acid is used up, the conductivity rises strongly
because there are more and more hydroxide ions in the solution
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