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Abstract

For contemporary teaching, teachers need good 
knowledge of pedagogy, content, subject methodology 
and assessment. Although subject didactics have become 
an independent research area with interdisciplinary 
dimensions, few studies focus on the teaching of subject 
didactics. With the aim of developing a theoretical model 
for the systematic treatment of subject didactics, a scoping 
literature review was carried out to analyse the scientific 
literature. Twenty-five articles were chosen from different 
databases in the field of study. Data analyses revealed 
three domains of subject didactics: content knowledge, 
pedagogical content knowledge and knowledge of subject-
specific assessment. These domains included various 
components which were used for developing a theoretical 
model for teaching subject didactics within the framework 
of primary teacher education. The results indicated how 
to organise university courses on subject didactics for 
primary teachers. First, teachers’ content knowledge and 
pedagogical knowledge should be treated in an integrated 
way. Second, integrating pedagogical knowledge with 
subject didactics enables teacher education to be shaped 
so that students understand the teaching profession at 
an early stage. Third, studying subject didactics on both 
a theoretical and empirical level is the driving force for 
developing syllabi in primary teacher education.

Introduction

In order to teach successfully, teachers need a thorough 
knowledge of different areas; they need to know the 

content and structure of the subject they teach, as well as 
subject didactics and pedagogy. Although the core issues 
of didactics as a branch of pedagogy have been discussed 
in Europe as early as the 17th century, the more systematic 
development of didactics began in Germany during the 
1950s (Klafki, 2000). It was through assessing the teaching 
process that questions emerged about how to treat and 
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define the dimensions between general didactics, i.e. 
the general objectives, forms and means of education, 
and subject didactics, i.e. the theoretical and practical 
foundations of education, teaching and pedagogy 
(Kansanen & Meri, 1999; Klafki, 2000). This approach 
is made particularly complex by the fact that the 
definitions of ‘didactics’ and ‘methodology’ are not 
clearly distinguished in conventional use, and their 
substantive semantic field remains somewhat blurred. 
Furthermore, it is not always easy to differentiate 
between the content of concepts of didactics and 
methodology.

There is consensus, however, that teacher’s 
pedagogical content knowledge is a critical part 
of successful teaching, which includes subjective 
and individual decisions by the teacher and the 
understanding of how to present the subject taught 
in a manner that is appropriate and comprehensible 
for pupils (see Deng, 2018; Küçükaydın & Sağır, 2016; 
Ozmantar & Akkoç, 2017). The subjective nature of 
pedagogical content knowledge might be one of the 
reasons (Ozmantar & Akkoç, 2017) why teacher training 
lacks a holistic concept of teaching and developing 
different subject didactics (Doyle et al., 2019; Vollmer, 
2014). The second reason may be that the simplified 
approach to pedagogical content knowledge only 
includes knowledge of teaching and how to use 
instructional methods, while their association with 
theoretical foundations remains superficial (Meijer, 
2013). This is why it is considered important to focus 
on specific areas and components during empirical 
studies of subject didactics and to rely on proven 
theoretical approaches and models when planning 
subject didactics courses as a part of primary teacher 
education (Ozmantar & Akkoç, 2017; Park & Oliver, 
2008). 

There appears to be a lack of consensual understanding 
about what areas, components and connections to 
highlight in relation to teachers’ pedagogic content 
knowledge (Gess-Newsome, 2017; Park & Oliver, 2008). 
Therefore, some topics and components are presented 
more frequently than others in models of subject 
didactics. There are two topics that are considered 
very important in innovative teaching, originating 
from Lee Shulman’s studies (Shulman, 1986, 1987): the 
need to understand learners and their way of learning 
and teaching strategies and their application in the 
process of teaching.

The development of subject didactics as an 
independent field of research has been surprisingly 
dynamic in recent decades, both at the theoretical 
and practical level (Heizmann, 2013). Although 
different schools address the concepts of subject 
didactics somewhat differently, it has become an 
area of interdisciplinary dimension in which different 

research methods are used and are systematically 
developed. For example, in addition to quantitative 
research methods, case studies (Küçükaydın & Sağır, 
2016) or documented lesson analysis (Bonnet, 2009) 
are also used, focusing on the design of knowledge, 
the scientific description of content and the analysis 
of practical comprehension and action. However, 
in Estonia, where diametrically opposed paradigms 
and values are evident in the education system, 
there is no historical tradition of studying the 
teaching of subject didactics at universities (Studies 
in Social and Educational Sciences, 2014). This study 
examines the areas and components of primary 
school teachers’ pedagogical content knowledge 
and relations between them that belong in the 
model of contemporary subject didactics. Using the 
methodology of a scoping literature review, the 
scientific literature on subject didactics published 
within the last decade in English and German is 
analysed, and a theoretical model for the systematic 
teaching of subject didactics within the framework of 
teacher training is being developed.

Classification of Didactics

Didactics are classified in different ways. The most 
elementary option is to divide didactics into general 
didactics and subject didactics. General didactics 
can be described as a set of teaching patterns that 
are independent from the specific content of subjects, 
levels of education and characteristics (Unt, 2013). In 
contrast, subject didactics include a set of patterns 
required to teach one subject or group of subjects. This 
includes the planning, conducting and analysing of 
teaching, which are complemented by the patterns 
of general didactics (Unt, 2013). A second option 
for classifying didactics is to distinguish between 
theoretical and applied didactics or, according to 
Vollmer (2014), into normative and practical subject 
didactics. This approach is based on the belief that 
applied didactics that have practical content must 
proceed from theoretical models and rationales and 
that all practical actions must rely on theoretical 
didactics in a way that creates synergy between 
them (Kansanen & Meri, 1999; Vollmer, 2014). Applied 
didactics with practical content are used as a 
mediator (e.g. teaching is carried out at school in a 
specific situation) and are often a driving force for 
didactical innovation (Niermann, 2017; Vollmer 2014).

Based on such a hierarchical structure of didactics, 
Shulman (1987) identified the knowledge necessary for 
teachers’ work and proposed a teacher knowledge 
model that includes three wider areas: 1) knowledge 
of the subject, i.e. content knowledge, 2) pedagogical 
knowledge, and 3) pedagogical content knowledge 
that unites pedagogy and subject knowledge. The 
main emphasis in this division is subject didactics, 
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or how, using pedagogical knowledge, to teach a 
subject or a certain topic as effectively as possible. 

Pedagogical content knowledge of teachers can 
be considered a key element in their professional 
development (Park & Oliver, 2008; Richardson et al., 
2018) as it differentiates them from experts in specific 
fields (Stender et al., 2017). Bohlmann (2016) describes 
pedagogical content knowledge as a fusion — an 
amalgam — of content knowledge and pedagogical 
knowledge, not a separate type of knowledge. For 
example, if a specialist in physics has good content 
knowledge in a narrow field, then the teachers of 
physics have to know more than physicists; they need 
to have superior knowledge of different aspects of 
physics and of numerous topics to be able to integrate 
different topics and provide adequate feedback to 
pupils (Kirschner, 2016). Studies have found that the 
pedagogical content knowledge of teachers has a 
major influence on the academic progress of pupils 
(Meschede et al., 2017; Reinfried et al., 2009). This raises 
the question of how teachers make the topic and their 
content knowledge understandable to their pupils 
(Kurt-Birel et al., 2020; Meschede et al., 2017; Ozmantar 
& Akkoç, 2017; Tröbst et al., 2018).

Areas and Components of Pedagogical Content 
Knowledge 

In order to understand the nature of pedagogical 
content knowledge, four yes-no questions have to be 
answered (Rollnick, 2017). First: Is content knowledge 
a component of pedagogical content knowledge 
or separate knowledge? The question is whether 
knowing the subject or the content of the area is 
an important prerequisite for the development of 
pedagogical content knowledge or whether they 
should be approached separately. Despite the fact 
that many models of subject didactics have treated 
content knowledge as a separate component, it is 
still an important aspect of subject didactics. Second: 
Is the pedagogical content knowledge collective 
or personal knowledge? The pedagogical content 
knowledge that is used in practice is collective and 
theories on which the implementation of pedagogical 
content knowledge is based are canonical (Rollnick, 
2017). Also, pedagogical content knowledge can 
be specific for each teacher, as it is formed though 
experiences gained in real teaching situations. 
Third: Does pedagogical content knowledge find 
its expression in teachers’ knowledge or actions? 
Kirschner (2016) believes that the pedagogical 
content knowledge of teachers develops hand-in-
hand with practice, but the transfer of knowledge to 
practical activities may not always take place. Fourth: 
Is pedagogical content knowledge domain-specific, 
subject-specific or topic-specific? 

Some authors consider pedagogical content 
knowledge to be domain-specific knowledge that 
develops in practice and is unique to each teacher 
(Bohlmann, 2016; Kirschner, 2016; Rollnick, 2017). The 
uniqueness is expressed in the fact that teachers’ 
pedagogical content knowledge is related to their 
personal values, beliefs and self-regulation (Kirschner, 
2016). Other authors consider pedagogical content 
knowledge to be topic-specific, stressing that in order 
to teach any new topic, new pedagogical content 
knowledge must be acquired (Doyle et al., 2019; Park & 
Oliver, 2008; Rollnick, 2017).

Teachers’ pedagogical content knowledge starts 
to evolve early. Tröbst et al. (2018) have introduced 
a three-phase development path of pedagogical 
content knowledge in which beliefs about teaching 
start to form as early as the pupil stage when students 
have experiences at school. During university studies, 
future teachers acquire theoretical knowledge in 
subject didactics courses, and, develop procedural 
pedagogical content knowledge with the support 
of teaching practices and reflexion. As a result of 
the diversity of teachers’ knowledge, components 
of pedagogical content knowledge are defined 
differently in different approaches (Rollnick, 2017, 
Shulman, 1987; Stender et al., 2017).

For example, in simpler approaches, two components 
of knowledge are distinguished: knowledge of 
teaching strategies and knowledge of how pupils 
learn and understand the subject (Deng, 2018; 
Meschede et al., 2017; Tröbst et al., 2018). In the case 
of teaching strategies, it is important that teachers 
know their strengths and weaknesses and are able to 
present the content of different subjects (e.g. giving 
analogies and examples, conducting experiments 
and observations, offering explanations and carrying 
out demonstrations), as well as be ready to teach in 
various environments. According to this classification, 
pedagogical content knowledge is a combination 
of subject-specific teaching (content and teaching) 
and subject-specific learning (content and pupils) 
(Deng, 2018; Parchmann, 2013). In addition to these 
components, curriculum knowledge is also considered 
important (Ball et al., 2008; Rosenkränzer et al., 2017; 
Stender et al., 2017). Linking curriculum thinking with 
content knowledge leads to meeting the main goal 
of education — to improve human capabilities (Deng, 
2018) — which helps to understand the educational 
system as a whole (Rosenkränzer et al., 2017).

On the basis of the classification of pedagogical 
content knowledge proposed by Gess-Newsome 
(2017), various models have been developed that 
are used in research and modified in the teaching 
of subject didactics in teacher training courses. 
In addition to knowledge of the subject, teaching 
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strategies, curriculum and learner’s understandings 
about a subject, these models present knowledge 
about assessing pupils and the learning context (see 
Kirschner, 2016; Niermann, 2017; Reinfried et al., 2009; 
Stender et al., 2017). For example, for teaching natural 
science subjects, a model is used that highlights 
teaching strategies, curriculum and assessment, in 
addition to knowledge about the pupils, as well as the 
teacher’s attitude towards teaching natural sciences 
(Deng, 2018; Richardson et al., 2018). When teaching 
design and technology subjects, a model is applied 
where different types of knowledge are linked to a 
teacher’s specific experiences (Doyle et al., 2019). In 
foreign language teaching, a model of integrated 
pedagogical content knowledge is introduced, 
consisting of two specific components: the teacher’s 
communication competence and intercultural 
operating competence (Eberhardt, 2013). In conclusion, 
different components are used in different models of 
subject didactics. A change in these components or 
an imbalance between the components leads to a 
change in teachers’ pedagogical content knowledge 
(Richardson et al., 2018).

The Aim and Research Questions

The aim of the present study was to develop a 
theoretical model for the systematic treatment of 
subject didactics in primary teacher education 
at universities. In order to achieve that goal, the 
components of pedagogical content knowledge 
of teachers were analysed on the basis of scientific 
literature through a literature search and involving 
studies of different designs. Since the scoping literature 
review method is not used for seeking answers to 
narrow, specific questions, the quality of research 
was used as the main selection criterion (Dijkers, 
2015). The analysis relied on the principles of drawing 
up an overview of literature developed by Arksey 
and O’Malley (2005). Three research questions were 
established.

1. What domains of knowledge are necessary 
for primary teachers to know subject didactics?
2. What components of pedagogical content 
knowledge are highlighted in empirical 
research and theoretical approaches? 
3. What are the domains of knowledge that 
should be included in a well-functioning 
model of teaching subject didactics in primary 
teacher training?

Method

Selection of Articles

A literature search was performed through the 
EBSCO search engine in databases that included the 
Academic Search Complete, PsycARTICLES, PsycINFO 

and the Teacher Reference Center. The search 
involved bibliography entries in English and German 
using the following criteria to limit the search: full 
text, peer reviewed scientific journals and the date of 
publication between 2008 and 2018. The flowchart of 
the procedure for the selection of articles is presented 
in Figure 1.

Figure 1
Literature search for the selection of articles

In the first phase of the search procedure, the 
research focused on identifying synonyms for the 
term ‘subject didactics’ and on defining the areas of 
topics. Several basic searches were necessary, using 
different keywords from the database thesaurus, e.g., 
‘pedagogical content knowledge’, ‘PCK’ (acronym), 
‘subject-matter’ and ‘subject didactics’ and their 
German equivalents: ‘Fachdidaktik’, ‘Didaktik eines 
Faches’, ‘Fachwissen’ and ‘Pedagogisches Wissen’. 
The term ‘general pedagogical knowledge’ (GPK), 
was excluded from the search because the goal was 
to find articles related to teaching subject didactics. 
Next, the advanced search was used to define topics 
by combining the keywords AND and OR with the 
keywords that clearly indicated teacher training.

On the basis of the titles and abstracts of articles, 
the theories were identified where the authors 
had defined a base of knowledge necessary to 
teach subject didactics: 1) content knowledge, 2) 
pedagogical knowledge, and 3) pedagogical content 
knowledge. After reviewing the full texts of articles, 
those scientific articles were chosen for the qualitative 
synthesis that dealt with teachers’ pedagogical 
content knowledge and its components, and whose 
full text was available in the database. As a result of 
the information search, 25 scientific articles in English 
and German were selected. An additional search for 
subject-specific scientific articles was also carried out 
because previously found articles were mainly about 
the didactics of the sciences.
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Data Analysis

As a result of literature search, 25 articles were 
selected. This procedure was followed by the 
profound assessment of the articles during which 
two full texts were excluded, as they did not describe 
the components of subject didactics. Thereafter, 23 
articles that were relevant to answer three research 
questions were coded and analysed using qualitative 
inductive content analysis (Mayring, 2014; Vaismoradi, 
2013). In the first phase of the analysis, the authors 
independently read articles to determine the domains 
and components of subject didactics. Next, they cross-
checked articles to confirm their relevance to the 
research questions. In the second phase, meaningful 
units (phrases or sentences) were marked in the full 
texts and initial codes were generated. After thorough 
discussions with the co-authors, a coding frame was 
developed. The codes representing similar content 
were assigned to sub-categories and categories and 
were structured in relation to the research questions. 
Double-coding of the articles was conducted to 
ensure the trustworthiness and the quality of the 
study (Patton, 2002). In the third phase of the analysis, 
a summary was drawn up on the basis of the analysis 
(see Appendix). Finally, two university teachers who 
taught subject didactics in primary teacher training 
were asked to give their expert assessment of the 
results. These assessments have been considered 
in creating a theoretical model of teaching subject 
didactics in primary teacher education.

Results and Discussion 

Based on the analysis of the scientific articles, the 
concept of teaching subject didactics is presented in 
this article, proposing a theoretical model that covers 
different domains and components and enables the 
systematisation of teaching of subject didactics in 
primary teacher training.

Domains of Pedagogical Content Knowledge 

First, an answer was sought to the question about what 
are the domains of knowledge necessary for a primary 
teacher to know subject didactics. The analysis of 
articles revealed that, within the teaching of subject 
didactics, two interconnected groups of knowledge 
can be distinguished: knowledge of pedagogy and 
knowledge of subject didactics. This knowledge 
can be practical as well as theoretical (Deng, 2018) 
and has a multifunctional character (Heitzmann, 
2013). In addition, knowledge of didactics has a 
close relationship with pedagogy and psychology, 
specialised sciences and general didactics 
(Heitzmann, 2013; Niermann, 2017; Reinfried et al., 2009; 
Vollmer, 2014) is synthesised within all subjects. At the 
same time, Parchmann (2013) emphasised that when 

subject didactics is implemented, the knowledge in 
different areas cannot be arithmetically combined. 
Pedagogical content knowledge is the ‘lesson theory’ 
(Klafki, 2000), which allows for the creation of new 
knowledge and integration between and across 
subjects.

The teacher’s pedagogical knowledge has been 
defined by Mishra and Koehler (2006) as a general 
type of knowledge that includes the understanding 
of pupils’ cognitive and social processes, learning and 
teaching as well as educational goals and values. 
Pedagogical knowledge is necessary for primary 
teachers to understand the psychological processes 
related to learning. In this connection, it is important 
to know how to manage teaching practices in the 
classroom, how to plan and organise teaching and how 
to assess learning outcomes. Several authors analysed 
in this article have dealt with pedagogical knowledge 
together with knowledge on methods and techniques 
used in the classroom (Rosenkränzer et al., 2017; 
Stender et al., 2017), teaching strategies (Rollnik, 2017; 
Rosenkränzer et al., 2017) and the particular features 
of pupils (Deng, 2018; Niermann, 2017). Previous studies 
have also shown that teachers themselves tend to 
value their pedagogical knowledge higher than their 
content knowledge, and it is difficult for inexperienced 
teachers to interpret classroom situations on the basis 
of general pedagogical principles (Meschede et al., 
2017). The reason for this may be that inexperienced 
teachers lack pedagogic knowledge to assess 
situations and to find meaning in them.

Teachers’ pedagogical content knowledge as a larger 
set of knowledge differs from general pedagogical 
knowledge and content knowledge by the fact 
that it includes multiple disciplines (Niermann, 2017; 
Parchmann, 2013). This type of knowledge includes 
the formulation and presentation of concepts (Deng, 
2018; Doyle et al., 2019; Rosenkränzer et al., 2017), 
pedagogical techniques (Deng, 2018; Rosenkränzer 
et al., 2017), and knowing why the acquisition of 
concepts is sometimes easy for pupils and sometimes 
difficult (Deng, 2018; Doyle et al., 2019; Mishra & 
Koehler, 2006; Rosenkränzer et al., 2017). Teachers can 
apply pedagogical content knowledge to deliver 
the content of a particular subject by choosing 
suitable teaching methods (Deng, 2018; Rollnik, 
2017; Rosenkränzer et al., 2017). By implementing 
pedagogical content knowledge, teachers combine 
the content of the subject with general pedagogical 
knowledge and thereby improve the learning process 
(Doyle et al., 2019).

On the basis of the articles analysed in this study, three 
domains of knowledge were clearly distinguished 
in the group of pedagogical content knowledge: 
knowledge about the content of a subject, knowledge 
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about teaching a subject and knowledge of subject-
specific assessment (see Appendix). Each of these 
domains included different components that are 
analysed and interpreted in the next chapter.

Components of Pedagogical Content Knowledge

Second, the study aimed to determine which 
components of pedagogical content knowledge 
were distinguished in empirical studies and theoretical 
approaches related to different domains of subject 
didactics. Subject didactics includes the choice 
of content, its legitimacy, the justification of the 
didactic reconstructions and teaching goals, and the 
methodological structuring of the learning process. 
As a result, the components of pedagogical content 
knowledge were divided into three groups.

Content Knowledge

The analysis showed that many authors paid attention 
to good content knowledge of a subject (Deng, 2018; 
Meschede et al., 2017; Parchmann, 2013) because the 
amount of subject knowledge supports the teacher 
most during the teaching of a subject (Shulman, 
1986) and assessing the success of their pupils. Two 
components were clearly distinguished in content 
knowledge: the content of a subject and a teacher’s 
knowledge about the subject (see Niermann, 2017). 
Knowledge about the content of a subject is domain-
specific, and its importance has been highlighted in 
twelve articles. However, teachers’ knowledge about 
subjects that are related to teachers’ professionalism 
are more important than the content of subjects. 
Teachers’ knowledge about subjects is understood as 
the knowledge about the substantive structure of the 
subjects (concepts, principles, frameworks) and the 
syntactical structure (methods of research, ways of 
presenting and certifying evidence) and the ability to 
transmit subjects (Porter, 2006). The articles analysed 
dealt much less with teachers’ knowledge about 
subjects than the content of subjects (see Appendix 
Table 1). One reason may be that pedagogical 
content knowledge is not regarded as a different type 
of knowledge, but rather as a symbiosis of teachers’ 
content and pedagogical knowledge (Bohlmann, 
2016). Other authors (Heitzmann, 2013; Reinfried et 
al., 2009: Vollmer, 2014) highlighted the importance 
of subject knowledge and how to make the topics 
understandable to pupils and support their learning 
process. Thus, the broader the teachers’ subject 
knowledge, the more they seek opportunities to 
transfer the subject content to their pupils (Rollnick, 
2017). In passing on content, it is important to take into 
account the nature of the subjects and the curriculum, 
as well as the characteristics of the pupils of different 
ages and backgrounds (Deng, 2018; Meschede et al., 
2017; Rosenkränzer et al., 2017).

Teaching a Subject

Three components related to teaching a subject were 
differentiated in the analysed articles: 1) learners’ 
comprehension of a subject, 2) knowledge about 
the subject methodology and strategies, and 3) 
knowledge about the syllabus and curriculum, i.e. 
curriculum knowledge. Most of the authors (of a total 
of 20 articles) considered it important that teachers 
know how pupils learn, understand the subject and 
acquire knowledge (see in Appendix for Alonzo & Kim, 
2005; Deng, 2018; Krauss et al., 2008). In doing so, Deng 
(2018) stressed that students’ previously acquired 
knowledge and misunderstandings condition the 
acquisition of subject content. If teachers know 
about pupils’ learning difficulties, they have a better 
understanding of the problems encountered during 
the learning process (Deng, 2018; Meschede et al., 
2017).

Teachers who are acquainted with effective 
teaching methods choose those that are most 
suitable, taking into account pupils’ abilities, age, 
individual characteristics and background (Deng, 
2018; Heizmann, 2013). As to teaching methods, the 
analysed articles mostly highlighted the methods 
that facilitate the acquisition of more complex 
concepts, such as analogy, illustrations, examples, 
and generalisations (Deng, 2018; Meschede et al., 2017; 
Rosenkränzer et al., 2017). When implementing new 
methodological ideas, it is important to ensure that 
pupils understand the content of a subject, that they 
are interested in it, and that they acquire knowledge 
effectively (Parchmann, 2013). Several studies have 
confirmed that teachers choose teaching methods 
and their content knowledge, and the quality of their 
qualification in subject didactics affects the quality 
of teaching and pupils’ academic progress (see 
Heitzmann, 2013). Thus, experienced teachers are 
more precise in their explanations and teaching than 
are inexperienced ones (see Gess-Newsome, 2017). 

Teachers’ curriculum knowledge includes knowledge 
about a syllabus and the relevant instructional 
programmes (Deng, 2018). The content of a subject 
comes directly from a syllabus that is built on 
an academic discipline with social, cultural and 
educational objectives (Porter, 2006). However, the 
articles analysed exhibited an interesting trend; the 
authors did not emphasise the necessity of curriculum 
knowledge when talking about the pedagogical 
content knowledge of teachers. The reason may 
be that the curriculum is an area that requires more 
extensive research in order to deal with it as part of 
teachers’ pedagogical content knowledge. At the 
same time, it was noted that curriculum knowledge, 
together with knowledge about educational 
objectives, differentiates teachers from a subject 
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specialist (Rosenkränzer et al., 2017). For example, 
teachers choose the topics they teach based on what 
they consider to be most important, what they think 
pupils are ready to learn or what they like to teach 
(Porter, 2006).

Subject-Specific Assessment

Teachers’ curriculum knowledge is closely linked to 
their knowledge of assessment (Stender et al., 2017). 
In order to understand the nature of education, it is 
necessary to know how to assess different aspects of a 
subject (Richardson et al., 2018). However, the analysed 
articles did not address assessment as an aspect of 
teachers’ pedagogical content knowledge. The topic 
of assessment was distinguished only in six articles 
(e.g. Niermann, 2017; Stender et al., 2017), which may 
be because assessment is usually considered as a 
part of teachers’ pedagogical knowledge. This study 
examines teachers’ knowledge of subject-specific 
assessment within the context of certain subjects.

The Model of Teaching Subject Didactics 

The authors of this article were interested in what 
pedagogical content knowledge and other types of 
knowledge should be included in a well-functioning 
model of subject didactics for primary teacher 
training. Having analysed the previous theoretical 
approaches, it appeared that researchers highlighted 
different components of teaching pedagogical 
content knowledge (Gess-Newsome, 2017; Niermann, 
2017; Reinfried et al., 2010; Shulman, 1987; Stender 
et al., 2017). Several models describing teachers’ 
knowledge are based on the Shulman concept (1987), 
which constitutes the basis for effective teaching. 
Shulman has identified specific knowledge, i.e. as 
content knowledge, pedagogical knowledge, and 
pedagogical content knowledge, as the knowledge 
necessary for teaching and assessing pupils’ learning 
outcomes. Later studies differ from this model in terms 
of the number of components and their descriptions 
(see in Appendix for Deng 2018; Doyle et al., 2019; 
Parchmann, 2013; Park & Oliver, 2008; Reinfried et 
al., 2009; Stender et al., 2017). However, until now, 
it has not been defined how to integrate teachers’ 
content knowledge and skills, with their knowledge 
of assessment, pupils, curricula and characteristics of 
subjects and topics. These components were taken 
into account in this study when creating the model for 
teaching subject didactics to primary teachers at the 
university level (see Figure 2).

Based on the results of the literature search, the 
teachers’ pedagogical content knowledge was 
divided into three areas. Teacher’s pedagogical 
content knowledge can be regarded as an integrated 
part of pedagogical knowledge. In addition to content 

knowledge and the knowledge of how to teach the 
subject, a new area of knowledge, i.e. the knowledge 
about subject-specific assessment, was added to the 
model. Subject knowledge was added as a component 
of content knowledge and the teaching of a subject 
was broadened by adding knowledge about subject 
methodology. Whilst creating the model, we had to 
bear in mind that changing the components or the 
balance between the components would result in a 
change in teachers’ pedagogical content knowledge 
(see Richardson et al., 2018) and their understanding 
of teaching.

Figure 2
Model of teaching subject didactics.

Limitations and Conclusions 

This study was an attempt to organise the theoretical 
foundations of the teaching of subject didactics and 
to develop a structure for the systematic treatment 
of subject didactics in primary teacher training. To 
this end, scientific articles were analysed using the 
method of a scoping literature review. In doing so, 
some methodological limitations were encountered. 
First, information searches were carried out mainly 
through the EBSCO search engine, limiting articles 
to those published in the last decade. Consequently, 
English language articles dominated the relevant 
scientific articles. However, by expanding the 
search, the number of German language theoretical 
approaches can be increased.

On the basis of a theoretical model of pedagogical 
content knowledge, several recommendations can 
be made on how to organise the courses of subject 
didactics in primary teacher education. 

1. The model is suitable for the development 
of disciplines teaching subject didactics, 
especially those that focus on preparing primary 
teachers. Teachers’ content knowledge and 
knowledge of pedagogy should be treated in 
an integrated way.
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2. There is a discussion about the great 
fragmentation between different areas and 
disciplines related to subject didactics (Vollmer, 
2014). Integrating pedagogical knowledge 
with subject didactics enables the shaping 
of primary teacher education of students to 
understand the teaching profession at an early 
stage.

3. Studying subject didactics on the theoretical 
and empirical levels is the driving force 
for developing syllabi in primary teacher 
education. 
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Appendix
Domains and components of subject didactics in the literature search

Empirical 

studies

Domains and components of subject didactics
Pedagogical 

knowledge

Pedagogical content knowledge

Content  knowledge Teaching of a subject Subject-spe-

cific assess-

ment  
Content of 

a subject

Subject 

knowledge

Comprehension of 

pupils about the 

subject

Knowledge 

about the sub-

ject methodol-

ogy

Curriculum 

knowledge

Alonzo & Kim 

(2015)

+ +

Blömeke et al. 

(2008)

+ + +

Deng (2018) + + + +

Doyle et al. 

(2019)

+ +

Gess-New-

some et al. 

(2017)

+ + + + +

Gramzow 

(2015)

+ + + +

Heitzmann 

(2013)

+ +

Krauss et al. 

(2008)

+ +

Meschede et 

al. (2017)

+ + +

Niermann 

(2017)

+ + + + +

Olszewski 

(2010)

+ + +

Parchmann 

(2013)

+ + + + +

Park & Oliver 

(2008)

+ + + +

Reinfried et al. 

(2009)

+ + +

Richardson et 

al. (2018)

+ + + +

Rosenkränzer 

et al. (2017)

+ + +

Rollnik (2017) + + + +

Schmelzing et 

al. (2013)

+ +

Smith & 

Banilower 

(2015)

+ + +

Stender et al. 

(2017)

+ + + + +

Tepner et al. 

(2012)

+ +

Tröbst et al. 

(2018)

+ +

Vollmer (2014) + +


