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2. student laboratories and teacher education – Learning to Teach-Laboratories (LTL): definition & concept

Figure 1: The LTL as a place for linking theory with practice.
(LEUCHTER & ZUCKER, 2018)

An LTL is currently understood to be

‘[…] a special organizational form of teacher education
in which learning or support activities of students and the job-

related qualification of student teachers are meaningfully linked.‘
BRÜNING (2017), p.1377
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2. student laboratories and teacher education – Learning to Teach-Laboratories (LTL): definition & concept
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How do student teachers perceive the LTL event format in 
terms of practical experience and understanding of theory?1

perception of the LTL event format & early practical experience

career choice motivation and change in career aspirations

change in self-efficacy expectations

What importance do student teachers attach to this theory-practice 
linkage in relation to their future careers as chemistry teachers?2

To what extent can experiences in an LTL allow for confirmation or 
correction of career aspirations early in the chosen career path?3

Do classroom-like experiences in an LTL lead to changes in beliefs 
about aptitude for the teaching profession and self-assessment of 

one's own competencies?4

self-efficacy expectations

reflection competence/skills

diagnostic competence/skills

action competence/skills

perception of LTL concepts

professional teaching perception

elaboration and evaluation of a course concept
in the sense of a Learning-to-Teach-Laboratory for the 

professionalization of chemistry student teachers in their first semester
focus: change of perspective from the role of a student to a chemistry teacher

2. student laboratories and teacher education – research & first results



8 / 20

NPSE 2021 – asynchronous presentation
18 - 19 March 2021

Marcel Simon, Nicolai ter Horst
Prof. Dr. Timm Wilke

Reimagining student laboratories –
design and evaluation of two innovative concepts

perception of the LTL event format & early 
practical experience

career choice motivation and change in 
career aspirations change in self-efficacy expectations

4.11

4.74

4.47

1.74

5.00

4.84

4.16

4.74

4.63

1.35

5.00

4.89

The previous courses 
prepared me well

for the situation in the 
student lab.

The consultations were 
helpful regarding 

scheduling the student 
lab session.

It was helpful to have 
prepared/conducted 

the student lab session 
in a group.

I would have preferred 
to work alone.

I think it’s good to be 
able to gain 

practical experience 
in dealing with students 

in the first semester.

I think it’s good to 
apply/ to have applied 

the theoretically 
acquired knowledge in 
practice (supervision of 

a school class in the 
student lab).

1

2

3

4

5
PRE POST

2. student laboratories and teacher education – research & first results

Figure 3: Selected results of the pre-post-survey on the perception of the LTL event format.
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2. student laboratories and teacher education – research & first results
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PRE POST Figure 4: Selected results of the pre-post-survey on career choice motivation. 

1
I would like to 

become a 
chemistry teacher.

The preparation/execution of the 
student lab session has 

strengthened my career aspirations
to become a chemistry teacher.

The preparation/execution of the 
student lab session made me doubt 
my career aspirations to become a 

chemistry teacher.

After completing 
the student lab term, I feel better 
prepared for future professional 

practice.
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2. student laboratories and teacher education – research & first results
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PRE POST Figure 5: Selected results of the pre-post-survey on self-efficacy expectations.

After the student lab 
session, the students 

(will) have achieved the 
learning objects we set 

up in advance.

The students will do 
well/have done well 

with the available time 
for the experiments in 

the student lab session.

I have/had the 
necessary chemistry 

knowledge in 
preparation for the 

student lab session.

I will be able to 
respond/ have 

responded confidently
to students’ technical 

inquiries.

I will be able to assert 
myself in troubled 
situations./I could 

assert myself in 
troubled situations.
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3. digitalization and expansion of the student laboratory – concept of the digitalchemlab
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 welcoming and overview of the schedule

 thematic self-introduction with the presentation app Prezi

 self-guided stationary work in the lab in groups of two to four

 reduced number of experiments compared to before

 re-designed exercises connected to the experiments

 lab-work e-book and usage of digital measurement technology

15 min

90 min

3. digitalization and expansion of the student laboratory – concept of the digitalchemlab

thematic 
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experimen-
tation phase:
experiments and 
exercises for the 

laboratory 

break 15 min
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 solutions for the exercises and observations for the experiments

 individual comparison on-screen

 personal selection of consolidating tasks:

 working on exercises explaining the chemistry behind

 insight into the otherwise unseeable particle level

 usage of digital media i.e. the whiteboard app Explain Everything

 clarifying any questions and problems concerning the tasks

 feedback and goodbye

15 min

30 min

15 min

3. digitalization and expansion of the student laboratory – concept of the digitalchemlab
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SUBSTITUTION
Technology acts as a direct substitute with no 
functional changeS

ENHANCEM
ENT

AUGMENTATION
Technology acts a direct substitute, with functional 
improvementA

MODIFICATION
Technology allows for significant task designM

TRANSFORM
ATION

REDEFINITION
Technology allows for the creation of new tasks, previously inconceivableR

3. digitalization and expansion of the student laboratory – the SAMR-model for integration of learning technology
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 sample group N = 100- 150, about four or five school classes
 pre-test, intervention, post-test design (follow-up possible)
 allocation of the school class into two groups:

 prolonged experimentation phase 
 experimentation phase + immersion phase

 comparison of the results of the two groups

research question: does the combination of experimentation and immersion phase 
improve the students’ learning in comparison to a pure experimentation phase ?

3. digitalization and expansion of the student laboratory – evaluation of the concept

study format
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4. summary and outlook – expansion of the existing student laboratory
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digital student laboratory
immersion tasks using the 
potential of digital media

− closing the theory-
practice-gap

− research potential 
concerning student 
teachers and their 
different attitudes

− enhancing student‘s 
motivation and 
learning experience

− harbour for science 
education research 
concerning digital 
media 
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