
v

The project ProfaLe is supported by the Ministry of Education and Research in the frame of the
Quality Initiative on Teacher Education 

Reform initiatives for the improvement of teacher 
education in Germany – theoretical background and two 

case studies from the University of Hamburg
Gabriele Kaiser (University of Hamburg & Learning Sciences 

Institute, ACU)



v

Reform initiatives for the improvement of teacher
education in Germany

Implementation of a nation-wide reform initiative for the improvement 
of teacher education:
• Call for applications of all universities with teacher education in 2014
• First phase of funding: July 2015-December 2018
• Second phase of funding : January 2019-December 2023
85 applications, 19 projects selected in first round (e.g. University of 
Hamburg), 30 projects in second round, in total 49 projects  from 59 
universities from all Federal states selected. 
Financed by the Ministry of Education and Research, with up to 500 
million Euro. 
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Aims of the programme

• Implementation of a stronger coherent structure in teacher education 
programmes

• Strengthening of practical activities (internships) within teacher 
education

• Improvement of professional guidance and consulting activities  
• Strengthening of future teachers’ competencies to work with 

heterogeneous student groups and inclusion
• Strengthening of integration of courses in subject education, general 

pedagogy and subject-related pedagogy

Requirement: acceptance of teacher education certificates in all Federal 
states. 



v

Structure of the presentation

• Project for the improvement of teacher education at University of 
Hamburg 
– Goals of the project
– Theoretical background 
– Structure of the project

• Description of two case studies:  
Case study on language and mathematics teaching  and case study on 
noticing and internship 
– Theoretical background 
– Research questions and study design 
– First results
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Goals of the project “Professional teaching to promote
subject-based learning under changing societal conditions”
(ProfaLe)

• Development and research project aiming to support professional
competencies and their development of future teachers in Hamburg

• Integration of innovative elements for the improvement of teacher
education in the usual university teaching
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Departure point and central deficits

Departure point
• Increasing heterogeneity of students and their learning potential 
• General goal to educate future teachers in such a way that they are 

able to cope with this heterogeneity and to offer subject-related 
teaching under changing societal conditions

Central deficits of teacher education at University of Hamburg
• Missing integration and networking of central components of 

teachers‘ professional  competencies, especially missing link between 
subject education and subject-related pedagogy and practical 
activities in school.
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Theoretical background of the project  ProfaLe

• Orientation at theoretical approaches to teachers‘ professionalism 
developed in large-scale studies like TEDS-M or MKT

• Reference to central construct of teachers‘ competencies by  Weinert
(1999), the approach by Shulman on teaching as a  profession (1986, 
1987) and  expertise research by Berliner (2001), further differentiated 
in the concept of noticing (Carter et al., 1988; Van Es & Sherin, 2002; 
Sherin, Jacobs & Philipp,  2011).
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Conceptual model of teachers’ professional 
competencies
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Current situation concerning the theoretical framework on 
teachers‘ professional knowledge/competencies

Common core of most studies refer to Shulman‘s description of 
pedagogical content knowledge (PCK) (1987) as

„special amalgam of content and pedagogy that is uniquely the 
province of teachers, their own special form of professional 
understanding”.

However, no general consensus on the facets of this concept (survey by 
Depaepe,  Verschaffel, Kelchtermans, 2013).
Two different paradigms concerning the conceptualisation of PCK: 

“whether mathematical knowledge in teaching is located ‘in the 
head’ of the individual teacher or is somehow a social asset, 
meaningful only in the context of its applications” (Rowland & 
Ruthven, 2011).
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Consequences of this cognitive and situated perspective on the 
detailed definition of PCK according to Depaepe et al. (2013):
 Cognitive perspective: identifies a limited number of components to 

be part of PCK and distinguishes PCK from other categories of 
teachers’ knowledge base;  

 Situated perspective:  describes PCK as multi-dimensional, teachers’ 
choices simultaneously reflect mathematical and pedagogical 
deliberations.
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Consequences for the investigation of PCK: 
 Cognitive perspective: PCK measured independently from the 

classroom context in which it is used, most often through a test, 
relations to other facets of teachers’ knowledge evaluated;

 Situated perspective: assume that investigating PCK only makes sense 
within the context in which it is enacted. Therefore, the studies  often 
rely on classroom observations supplemented by other data sources. 

Depaepe et al. (2013) point out that both perspectives are needed, because 
both have pitfalls and shortcomings as well as strengths. 
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Further development of the approaches to teachers‘ competencies 
by the concept of noticing and expertise research 
Integration of additional practice-oriented, situated facets linked to the 
concept of noticing, which takes up a strong action-oriented or 
instrumental point of view apart from the knowledge-based facets of 
teacher competence, namely MCK, MPCK and GPK, from TEDS-M.
Three situated facets of noticing (Carter et al., 1988; Van Es & Sherin, 
2002; Sherin, Jacobs & Philipp  2011):
• Perceiving particular events in an instructional setting or “attending to 

particular events”
• Interpreting the perceived activities in the classroom or “making sense 

of events in an instructional setting”
• Decision-making, either as anticipating a response to students’ 

activities or as proposing alternative instructional strategies (Erickson, 
2011;  Neuweg, 2011) 
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New approach of competence as continuum
(Blömeke, Gustaffson, Shavelson, 2015)
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Expertise research and concept of noticing 

Significant differences between expert teachers and novices (expert-
novice-approach) concerning the repertoire of teaching-learning 
strategies, anticipation of teaching situations …. (Carter et al., 1988, 
Schoenfeld & Kilpatrick, 2010).
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Challenges for the project based on this framework

• Necessity of coherence of the sub-projects and the overall project 
with strong relations to the theoretical framework

• Necessity of early publications in order to prove the strength of the 
project for the second phase

• Balance between constructive and evaluative approach
• Necessity of new assessment formats, e.g. video-based formats. 
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Implementation via curriculum development
Four areas of activities: 
• cooperation between subjects and subject-specific didactics
• linguistic-cultural heterogeneity
• inclusion
• cross-phase cooperation concerning internships

Study on how to successfully develop networked professional 
competencies, including cognitive, situation-specific, and affective-
motivational components of teaching competence in regard to selected 
teaching subjects (or professional learning areas).
Permanent implementation of the newly developed curricula in teacher 
education degrees in Hamburg. 

16



v
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Enabling to notice language aspects in 
mathematics learning/teaching by future 

mathematics teachers

PhD project by Nadine Krosanke
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Starting point

 Empirical research shows that there exists a relation between 
the language proficiency and the mathematical performance 
of students (Heinze et al. 2011, Gürsoy et al. 2013); 

 Mathematics teachers in Hamburg should promote language 
skills in order to offer students equal educational 
opportunities (Hamburg syllabus 2011;

 A widespread belief is that language (learning) is not an 
(important) part of mathematics education;

 At the beginning of the project: Future teachers at the 
University of Hamburg are nearly not sensitised to the role of 
language in mathematics teaching and learning. 
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Teaching and learning 
mathematics

Aspects of 
language

Aim

to develop and evaluate two 
university courses, …

 … which integrate aspects of 
language learning into 
mathematics education and

 … which should promote 
professional competences 
concerning the role of language in 
mathematics teaching
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Research questions

1. Which beliefs about the role of language for learning and 
teaching mathematics do future teachers hold before and 
after the two interventions? 

2. Which aspects of language in learning and teaching 
mathematics do prospective mathematics teachers notice 
and how do they react in specific situations before and 
after the two interventions?

3. How are beliefs about the role of language in learning and 
teaching mathematics related to the situation-specific 
skills concerning aspects of language ?
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Design of the study: case analysis in an intervention 
study

Sample: future mathematics teachers at master’s level

 Semi-structured interviews with two parts (45-90 minutes)

 An interview guideline enables to compare the individual 
interviews and the different data of the surveys (Friebertshäuser
& Langer 2010)



v

Design of the study

Learning diary and observations tasks

 Opportunities to learn for students, taken-up in seminar

 Survey instruments for a triangulation with the results of 
the interviews
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Opportunities to learn in seminar A

 Development and reflexion of tasks in different language 
registers 

 Analysis of mathematical tasks and video-vignettes 
displaying mathematical solution processes regarding 
different language registers and (potential) language 
barriers

 Self-experiments to notice the importance of language 
proficiency in mathematical activities 

 Analysing the needed language skills for a specific topic 
(part of scaffolding) to understand the mathematical 
concepts behind it
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Examination of the 2nd research question:

Which aspects of language in learning and 
teaching mathematics do prospective 
mathematics teachers notice and how do 
they react in specific situations?

 Video-vignette: “real” videotaped partner work on a 
mathematical word problem called “sand glass” (task from a 
national-wide test, grade 8)

 Interview guideline is based on the PID model (Blömeke, 
Gustaffson, Shavelson 2015)

 Same video-vignette is used in pre- and post-test
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Method: video-vignette ‘sand glass’
A  sand glass contains 
75mm³ of sand. The 
constriction in the middle 
is so wide that 0.25 mm³ 
of sand can trickle down 
per second.

a) Write down the 
functional equation so 
that the volume remaining 
in the upper half is related 
to the elapsed time and 
draw a graph of this 
function.
…
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Method: video-vignette ‘sand glass’
Write down the functional equation so that the volume 
remaining in the upper half is related to the elapsed time.

Write down the functional equation so that f(x) is related to x.

Noemi &Lilli:
Write down the functional equation so that the elapsed time
is related to the volume remaining in the upper half of the 
sand glass.

Linguistic element to communicate 
which should be the independent/ 
dependent variable and to 
understand what a function is

In German the relation
is marked by the used 
grammatical cases
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Data analysis

 All data will be analysed by qualitative text analysis (Kuckartz
2016)

 In addition: using more interpretive methods for selected 
parts of the data

Current state of project: analysis of pre-test data (seminar A) 
is done; first steps of analysis of the post-test data
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First results of the pre-test in seminar A

Perception and interpretation of the “switch of coordinate 
axes” 

 No perception even though the solution of the task was given 

 Perception of switch, but superficial and partly “incorrect” 
interpretations:
 Noemi and Lilli don not know that time is always the ‘x’

 Noemi’s und Lilli’s graph is also correct

 The text is hard to read (with no explanation)

 Noemi and Lilli do not know that the text says clearly which one 
the independent/dependant variable is



v

Summary

Pre-test

 The future mathematics teachers hardly notice language 
barriers or interpret linguistically difficult situations 
superficially

Post-test

 Indications of improvement of the situation-specific skills 
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PhD-project by Anna Orschulik

Improving future teachers‘ competence
of noticing during internship
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„A teacher is bombarded with a blooming, buzzing confusion of sensory data.“
(Sherin und Star 2011, S.69)

Adequate reaction on all external influences is not possible

Teacher has to filter external influences and must decide on his/her focus

Teacher has to observe and understand classroom incidents
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…is to develop learning opportunities… 

 …in which future teachers learn how to focus their attention on 
important pedagogical classroom events.

 … that promote the ability to perceive important classroom situations,
 to interpret these and
 to find alternatives or decide how a situation should be continued.  

33

Aim of the project…
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 Taking into account that performance is situational → include more
situational aspects in teaching theoretical knowledge

Patry, 2004
 Linked (theoretical) knowledge of teaching combined with episodic

elements promotes a differentiated view on lessons
Nölle, 2002 

 Flexible knowledge can best be achieved in a case-based learning
enviroment

Gruber und Harteis, 2008

34

Development of the university seminar
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 …future teachers‘ observations (specific observation tasks)
 …authentic documents of students (solutions, classroom tests,…)
 …recordings of lessons
 …mentors as communicators from school  
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Involvement of…

Theory-based analysis and planning of practical components referring to 
the PID-Model
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Question 1: Which situational skills do the future teachers have at the beginning
of their school practical activities?
(P+I) Which situations do the future teachers perceive and how do 
they interpret these?  
(D) Which alternatives reactions do the future teachers provide?

Question 2: How do the situational skills of the future teachers change during their
internship in the master programme? 
(P+I) How do the perceived situations and their interpretation differ
between pre- and post-survey?
(D) How do the given alternatives reactions differ between pre- and post-
test? 

Question 3: Which influences (regarding the change of competence) can be identified? 

36

Research questions
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Research design
Pre-Survey 1

•October/November 2016
•Future teachers in their

internship

• Audio recording
of reactions on  
Videovignette

Intervention Post-Survey 1

•March 2017
•Future teachers in their

internship

• Audio recording of 
reactions on 
videovignette

• Interview

Pre-Survey 2

•April 2017
•Future teachers in their

internship

• Audio recording
of reactions on 
videovignette

Intervention Post-Survey 2

•October 2017
•Future teachers in their

internship

• Audio recording of 
reactions on 
videovignette

• Interview
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Methodical approach (research question 1+2): 

Example of a shortened video vignette (developed for TEDS-FU, scripted)

Context information: In the video a sequence taken from a mathematics 
classroom in a German comprehensive school   is shown. Concerning 
their mathematical abilities the class is heterogeneous.

Mathematical background: 
The task dealt with is the following: 
On a farm there are geese and cows. Altogether there are 105 animals, 
and there are four times as much geese than cows on the farm.
How many geese and how many cows are on the farm?
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didactical considerations
(activation of students , 
differentiation, change of
presentations,…) 
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methodical considerations
(methods, securing
results,…) 
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Classroom management
(effective learning time, 
handling of teaching
disorders, rules and routines
…) 
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Understanding
(of variables, of equations), 
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Task
During the video: 
 Describe observations of situations that are relevant for teaching
 If possible, provide alternative reactions

At the end of the video:  
 decide how this situation should be continued
 name the three most important observations, and give reasons

44

Methodical approach (research question 1+2)
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 Semi-structured interviews

 immediately after post-survey

 Evaluation of reasons for differences in noticing

45

Methodical approach (research question 3)
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Sample so far: data of six future teachers evaluated

Extension: Video-based evaluation with five practising teachers

Additional data:
Teaching profession, practical experience, gender, second subject

External characteristics:
number of words and symbols, number of stops, length and number of 
breaks and „thinking-sounds“

Content characteristics (Kuckartz (2016), MAXQDA):
P_XXX, I_XXX, D_XXX

46

Sample 
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Similar choice of situations
• video is paused in similar situations
• statements refer to similar situations
• no significant differences between teachers and future teachers

No holistic perception
• situations are commented separated
• connections to previous situations are rarely drawn
• unlike future teachers, teachers often refer to the opening

situation

47

First results – Perception
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Missing interpretation
• situations are only described and alternative reactions are developed
• actions of students are not explained

Interpretations mostly focus on classroom management
• didactic or methodical desicions are rarely reconsidered
• teaching disorders are frequently explained by missing intervention of the

teacher
• teachers focus more on internal processes of the students

48

First results – Interpretation
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Hesitant alternatives of reactions
• speaking slowly
• longer breaks while speaking
• statements are often relativised („perhaps“, „most likely “) 

Imprecise alternatives of reaction
• only hints to act differently
• alternative reactions are not clearly described

49

First results – Decision making
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 Consider (alternative) reactions in the seminar
(e.g. Development of new tasks/opportunities to differentiate/how to

handle mistakes of students)

 Discuss (mis-)conceptions of students, emphasise the importance for
subject-related learning

(e.g. basic conceptions, importance of mistakes)

 Show connections between different topics

50

Fields of further development
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 Analysis of post-survey  and interview data

→ analyse changes in noticing skills

→ identify influences

→ adjust seminar concept

 Further surveys with teachers

 Surveys with future teachers in bachelor‘s programme

51

Outlook
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Within the overall project there exist more video-based 
research projects to analyse situation-specific skills of 
future teachers in other subjects. 
What about the long-term effects of these innovative 
opportunities for teacher education in Hamburg?

52

Overall prospects
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Thank you very much
for your attention
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