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Abstract
This paper explores the education of prospective teachers with regard to the Theory of 
Didactical Situations when they engage in lesson study. We particularly focus on study-
ing how a lesson study process oriented towards the Theory of Didactical Situations con-
tributes to increasing prospective teachers’ self-efficacy to plan and teach lessons based 
on such theory, reducing the gap between theory and practice. Prior to the study, we will 
discuss how the theoretical postulates assumed in lesson study affect crucial aspects of the 
process. The study is implemented with 47 prospective early childhood education teachers. 
We also consider another group of 47 prospective teachers that were engaged in practicum 
at the time the lesson study process took place. Using a quasi-experimental methodology 
based on a questionnaire developed ad hoc that captures the particularities of the didac-
tic paradigm assumed, the results of our study show that both lesson study and practicum 
lead to a statistically significant increase in future teachers’ self-efficacy to plan and teach 
lessons in line with the paradigm assumed. However, size effect measures show that the 
increase observed in the lesson study group is significantly higher, which supports the ben-
efits of lesson study in initial teacher education. We discuss what the features of lesson 
study are that could be related to this increase. Finally, we sketch new lines of research 
connected with the benefits of lesson study versus other teacher education experiences 
like practicum, as well as with links between self-efficacy and knowledge growth in lesson 
study.

Keywords  Lesson study · Initial teacher education · Self-efficacy · Theory of Didactical 
Situations · Early childhood education

Introduction

The initial and in-service education of teachers is crucial to improve students’ learning 
(European Commission, 2010; Borko, 2004), it being one of the most prominent topics 
in educational research. A specific and promising subdomain is that devoted to teacher 
learning in collaborative enquiry-oriented professional communities (Robutti et al., 2016; 
Zaslavsky et al., 2003; Stoll et al., 2006; Vescio et al., 2008).
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Amongst possible approaches, lesson study (LS) is considered a powerful strategy for 
teacher learning (Doig & Groves, 2011; Cheung & Wong, 2014; Seleznyov, 2018). As a 
result, a growing interest in LS has been observed in the past 20 years. It can be traced, for 
instance, through a basic search on Scopus or the Web of Science databases.

Our work is particularly motivated by the difficulties we observe in prospective teach-
ers, year after year, to activate their theory-based knowledge when they have to face profes-
sional tasks such as designing and/or implementing lessons based on said knowledge. This 
phenomenon cannot simply be explained using naïve arguments like prospective teachers’ 
lack of understanding of the theoretical knowledge, regardless of the fact that said under-
standing should always be considered fragile and in progress. It is undoubtedly related to 
the so-called theory-practice gap (CochranSmith & Lytle, 1999; Darling-Hammond, 2000; 
Korthagen, 2010).

According to existing research, LS could contribute to reducing this gap (see, for 
instance, Hourigan and Leavy, 2019, Pérez Gómez et al., 2015, Soto Gómez et al., 2016, 
Mayorga Fernández et  al., 2021), leading to teacher preparation programmes based on 
strong theory-practice synergies and collaborative partnerships between universities and 
schools, which are considered to be highly effective (Helgevold & Wilkins, 2020).

At present, there is a solid research agenda that explores LS in initial teacher education 
(ITE). In a literature review, Ponte (2017) mentions several issues, he found in research 
that deserves more attention, such as defining the aims and expected outcomes of the LS 
process, how relationships between participants are established, the problem of scaling-up 
or the adaptation and simplification of the LS process. He suggests that, since a single LS 
cannot achieve the whole spectrum of aims of prospective teachers’ preparation, LS in ITE 
must have a formative aim that should be explicitly stated. This is consistent with the 2011 
OECD global summit report, which noted that ITE programmes should be built upon clear 
and concise profiles of what teachers are expected to know and able to do (Helgevold & 
Wilkins, 2020).

Furthermore, in Larssen et al. (2018) literature review of LS in ITE, a lack of clarity was 
observed in the definition of teacher learning and in the use of learning theories. However, 
a strong orientation towards notions of social and collaborative perspectives on learning 
focusing on enquiry and reflection processes is observed. They suggest that research should 
be more explicit about how teacher learning is defined and observed in LS processes.

According to Ponte (2017) and Helgevold and Wilkins (2020), researchers should be 
clear about the formative aim of the teacher preparation programmes they design and test, 
and about what teachers are expected to know and do with such knowledge. In our study, 
following the tradition in our institution, we explicitly build upon the Theory of Didactical 
Situations (TDS) (Brousseau, 2002). In other words, we aim to explore how LS might help 
prospective teachers activate their knowledge about the TDS for the purpose of design-
ing and implementing lessons based on this theory. The choice of a theoretical framework 
regarding the teaching and learning of mathematics is not irreleavant. As stated in García 
et al. (2019), the theory assumed critically affects the work of teachers in an LS process 
and their professional learning. This idea will be further developed in Sect. 2.1, where we 
will discuss the use of the notion of didactic paradigms recently introduced into the frame-
work of the Anthropological Theory of the Didactic (Bosch et al., 2020). We thus primarly 
seek to make a contribution with respect to the role of theories in LS.

Larssen et al. (2018) suggest that researchers should be explicit about the teacher learn-
ing perspective they adopt. Since the prospective teachers involved in this study had already 
completed a course about the TDS (see Sect. 3.1), our main aim was not to find out how 
prospective teachers build such knowledge, but if LS could increase their ability to use it 



Increase in self-efficacy in prospective teachers through…

1 3

in real context. For this purpose, we consider that the notion of self-efficacy, referred to in 
Bandura’s social learning theory, is especially appropriate, as we will discuss in Sect. 2.4.

The research question explored in this paper could, therefore, be formulated as follows: 
How can a TDS-oriented LS process contribute to increasing prospective teachers’ self-
efficacy to plan and teach TDS-based lessons, reducing the theory-practice gap?

In what follows, we discuss the role the explicit use of theories could play when plan-
ning and conducting LS, building on the idea of didactic paradigms. We focus on a specific 
theory, the TDS, showing how it could be re-interpreted in terms of a possible didactic 
paradigm, and how it might affect an LS process. We also very briefly comment on how 
the notion of self-efficacy is considered and used in our research. We then move on to the 
specific features of our research: (1) the design and implementation of an LS experience 
within the paradigm of the TDS; (2) the development of a quantitative instrument to meas-
ure teachers’ self-efficacy to plan and teach TDS-based lessons and (3) the presentation 
and discussion of the results of a pre–post study with prospective teachers that engaged in 
the LS process and with prospective teachers that followed a different educational route. 
Finally, we draw some conclusions about the benefits of LS and suggest lines for future 
research.

Theoretical framework

In this section, we introduce different theoretical tools that will be used to plan and conduct 
our research. We also formulate our results and draw conclusions from them.

Lesson study, theories and didactic paradigms

LS is a collaborative and research-oriented practice aimed primarily at developing teach-
ers’ knowledge and skills. There are several descriptions of LS as a cyclical process 
(Murata, 2011; Shimizu, 2014; Doig et  al., 2011; Takahashi & McDougal, 2016). How-
ever, all of them share some common features: (1) The teachers’ work focuses on a theme 
or research question that concerns student learning; (2) there is an elaborate design of a 
teaching proposal based on a thorough enquiry process of curricular materials, existing 
resources, research results, etc.; (3) the teaching proposal is taught in a real classroom by 
a member of the LS group and observed by the rest of the teachers and (4) a group discus-
sion, focused on student learning rather than on teacher actions, and that may include input 
from an external expert (such as a university professor or an experienced teacher), takes 
place at the end of the process.

As Elliott (2012) suggested, LS in Japan seems to be under-theorised. Stigler and Hie-
bert (2016) elaborated further on Elliot’s position noting that “much of the theory behind 
LS is implicit, and also bound up with wider beliefs about teaching and learning” (p. 583). 
Wood (2020), for his part, considers that more attention should be paid to the theories of 
learning through LS, and to how its implementation leads to teacher learning.

In an attempt to making theories explicit, the aim of this section is to specify what 
Stigler and Hiebert (2016) called implicit beliefs about teaching and learning behind 
LS. To do so, we propose the notion of didactic paradigm recently introduced by Gas-
cón and Nicolás (2019; 2021) within the Anthropological Theory of the Didactic (Bosch 
et  al., 2020), which furtherdevelops the initial notion of didactic paradigms initiated by 
Chevallard (2015). According to these authors, the notion arises from the assumption that 
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the epistemological model implicitly or explicitly assumed within a didactic institution 
strongly conditions the didactical practices that take place in it. In fact, each institution 
not only considers an epistemological model about mathematics, or about a specific math-
ematical domain, but also adopts and promotes a set of teaching ends (for instance, student 
understanding of mathematical objects or developing problem-solving skills in students). 
It also creates or selects a set of means considered useful to achieve these ends. Both the 
teaching ends and the means are connected with and critically conditioned by the episte-
mological and didactic model of mathematics that exists in this institution. Besides, very 
often, these ends and means, as well as the epistemological and didactic model behind 
them, emerge as a reaction to some undesirable didactic facts (such as rote learning). These 
four elements (epistemological and didactic model, teaching ends, means and phenomena) 
characterise the didactic paradigm assumed by a didactic institution. Didactic paradigms 
are cultural constructions. They can reflect how the teaching of mathematics has become 
organised in an institution. Besides, from a research perspective, researchers can build ide-
alised didactic paradigms built, for instance, from the assumptions of a specific theory. 
This will be the case of this study, in which we will consider a didactic paradigm that 
derives from the TDS, as we explain in the next section.

The notion of didactic paradigm, and the role it could play in LS, expands upon the idea 
developed in García et  al. (2019). In this paper, the authors analysed how the epistemo-
logical and didactic models assumed by a LS community shapes crucial aspects of the LS 
process. Some of these aspects could be the kind of research questions that are admissible, 
how those research questions can be formulated, the nature of the tasks considered to build 
the lesson plan or what is worth discussing in the post-lesson discussion. We believe that 
the notion of didactic paradigm could be relevant to researchers to uncover the existing 
beliefs about teaching and learning within any LS process (Stigler & Hiebert, 2016) and to 
question the role they play.

For instance, it could be useful to re-interpret, in terms of conflicts between existing 
and/or intended didactic paradigms, some of the issues different authors have found in their 
research on LS. Thus, several authors (Groves et al., 2016; Clivaz and Miyakawa, 2020; 
Asami-Johansson, 2021, Takahashi and McDougal, 2016) report issues when implement-
ing LS in countries other than Japan, which could be interpret as signs of tensions and con-
tradictions between the didactic paradigm adopted by the LS communities in these studies 
and the “Japanese paradigm”, the so-called structured problem-solving approach (Hino, 
2007, 2015).

Moreover, it is also common to encounter research that reports LS processes taking 
place under the conditions and principles of didactic paradigms other than the Japanese 
one (e.g. Wake et al., 2016; Schoenfeld et al., 2019, or Huang et al., 2016: Jessen et al., 
2023), which adds distinctive features to the process.

Finally, in the case of the Japanese LS, in which the structured problem-solving para-
digm is explicitly adopted, concern is expressed about explaining the role this paradigm 
plays in how LS is conceived. For instance, Fujii (2016, 2018) discusses the interplay 
between LS and the Japanese paradigm, considered as two sides of the same coin. Inoue 
(2011) and Takahashi (2008) focus on the neriage phase1, and Tan (2021) on bansho2 as 
significant and distinctive features of the “Japanese paradigm”.

1  Whole class discussion oriented towards student understanding, in which the teacher orchestrates the dis-
cussion elaborating on strategies proposed by the students.
2  Ways of using and organising the chalkboard to support and develop students’ mathematical thinking.
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As a conclusion, we hypothesise that behind every LS process, there is a didactic para-
digm, implicitly or explicitly assumed by the LS community, which shapes the process and 
determines teacher learning. The notion of didactic paradigm refines the notion of “theo-
ries” and/or “culture” in LS, offering researchers a different perspective to question them 
within the context of LS.

In what follows, we will explicitly adopt a didactic paradigm, and, in accordance with 
our hypothesis, we will re-interpret LS based on said paradigm and link it with the learning 
of future teachers.

The Theory of Didactical Situations as a didactic paradigm

The TDS originated in France in the 1970s as a research theory (Brousseau & Warfield, 
2014). However, its historical evolution has given rise to a set of principles and tools that 
could be re-interpreted as a potential didactic paradigm, but it is not exactly the theory 
itself. It is this interpretation of the TDS that we will develop in this section.

Following Radford (2008), we can summarise the key features of the underlying episte-
mological model of the TDS: (1) knowledge results as the “optimal” solution to a certain 
situation or problem; (2) according to Piaget’s genetic epistemology, learning is interpreted 
as a form of cognitive adaptation; (3) for every piece of mathematical knowledge, there is a 
family of situations that give it an appropriate meaning and (4) student autonomy is a nec-
essary condition for the genuine learning of mathematics.

The TDS teaching ends could briefly be summarised as the meaningful learning of 
mathematical concepts, assuming that a concept has a meaning for students if they con-
sider it to be the best solution within a problematic situation. As Clivaz (2015) states:

“The fundamental hypothesis of the TDS is that ‘every mathematical concept is the 
solution of at least one specific system of mathematical conditions, which itself can be 
interpreted by at least one situation’ (Brousseau & Warfield, 2014, p. 165). Therefore, the 
knowledge can be modelled in a fundamental situation, or a family of situations, that will 
preserve and even give back the sense of this knowledge” (Clivaz, 2015, p. 247).

To uncover the means the TDS paradigm proposes to reach these ends, it is crucial 
to consider the notions of didactical3 situations and adidactical situations, represented 

Fig. 1   Adidactical situations, 
didactical situations and teachers’ 
dimensions (based on Clivaz, 
2015, p. 249) ① Teacher-milieu 
dimension ② Teacher-student 
dimension

3  Following Brousseau and Warfield (2014) and other authors, we use didactical instead of didactic when 
introducing constructs from the TDS.
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in Fig.  1. A didactical situation is “a project organised so as to cause one or some stu-
dents to appropriate some piece of mathematical reference knowledge” (Brousseau & 
Warfield, 2014, p. 163). A special kind of didactical situations is the adidactical ones, in 
which “teacher’s specific intentions are successfully hidden from the students and the stu-
dent can function without the teacher’s intervention” (Warfield, 2014, p. 12). In adidacti-
cal situations, students engage in the most independent and fruitful possible interaction 
with the proposed learning environment (Brousseau, 2002). When students face such situ-
ations, they have to produce statements and discuss their validity; make decisions; formu-
late hypotheses predicting and judging their consequences and communicate, produce and 
organise models, arguments and proofs. They also have to evaluate and correct themselves 
by looking at the feedback provided by the learning environment, without the teacher’s 
intervention (Brousseau & Warfield, 2014).

TDS-based lessons are structured around a set of adidactical situations that offer a 
proper representation of the mathematical knowledge at stake. A careful design of the 
learning environment (called the didactical milieu) is necessary so that: (a) It offers a chal-
lenge students could face by using some mathematics they already know; (b) changes intro-
duced by the teacher in this milieu could make the students’ approaches fail (or at least 
become less effective or harder); (c) students’ experience the failure (or limitations) of their 
approaches by themselves, thanks to the feedback they get from the situation; (d) as a reac-
tion, students look for new strategies to deal with the situation, testing them against the 
milieu (which validates their appropriateness) and (e) the optimal solution under the given 
conditions is based on the mathematical knowledge the teacher wants them to learn (thus, 
learning emerges as the best possible adaptation to a challenging environment).

Three main didactical tasks characterise the teacher’s actions in TDS-based teaching: 
(1) the devolution of the situation, ensuring that students accept engaging in the situation 
(Brousseau & Warfield, 2014); (2) the management of the situation through strategic inter-
ventions in key aspects of the milieu (controlling the so-called didactical variables) and (3) 
the institutionalisation, detaching the optimal strategy from the situation and presenting the 
canonical form of the mathematical knowledge involved, and drawing conclusions for the 
organisation of further sequences (Brousseau & Warfield, 2014).

To plan and conduct their teaching within the TDS paradigm, future teachers need to 
develop their knowledge connected to the meaning of the mathematical objects they want 
their students to learn. They also need to develop their skills to design appropriate situa-
tions, by making decisions regarding key features of the milieu associated to them. Besides, 
teachers need to develop their ability to manage these situations in actual classrooms, being 
effective in conducting the devolution of the situations and modifying the didactical vari-
ables in situ to provoke the desired adaptations of students’ solutions. All this knowledge 
and all these skills are related to the design and management of the learning milieu. For the 
purpose of our study, we will refer to them as belonging to the teacher–milieu dimension 
(see ① in Fig. 1).

Teachers also need to anticipate the kind of strategies students could use when facing 
problems within each situation, especially to identify those students could initially use 
(base strategies), and how these might evolve under the given conditions towards the opti-
mal strategy. We will refer to all of these as belonging to the teacher–student dimension 
(see ② in Fig. 1).

Teacher–milieu and teacher–student dimensions are obviously connected: The teacher 
needs to establish links between the progression of students’ strategies and the manage-
ment of situations. For analytical purposes, we, therefore, differentiate between them in the 
context of this study.
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Lesson study based on the Theory of Didactical Situations

We will use TDS-LS to refer to an LS process explicitly designed and conducted under 
the principles of the TDS paradigm, aimed at developing teachers’ knowledge and skills 
to plan and teach in accordance with them.

In TDS-LS, teachers potentially construct specific professional knowledge that, for 
analytical purposes, we structured into two different phases: the design phase and the 
implementation phase. In the design phase, which goes from formulating the research 
question to writing a lesson plan, including the research on existing materials, teachers 
could potentially create and/or expand their knowledge about:

•	 The epistemology of the mathematical objects at stake (the meaning of mathemati-
cal objects).

•	 The conditions that situations should have to provoke the learning of a specific piece 
of mathematical knowledge (fundamental situations).

•	 How the learning milieu of a situation should be structured so that it offers meaning-
ful feedback to student actions without the teacher’s intervention (the adidactical 
nature of the situation).

•	 The features of the situation (milieu) teachers can modify to provoke certain adapta-
tions of student behaviour (didactical variables), making previous strategies fail and 
provoking the emergence of new ones.

•	 Students’ potential strategies when facing a situation.
•	 How to combine strategies and didactical variables for them to make wise decisions 

that allow or block certain strategies.
•	 How the situation could be structured at the beginning and the instructions they 

should give so that students accept engaging in it (devolution of the situation).

How this knowledge relates to specific constructs from the TDS is mentioned in 
brackets.

In the second phase, related to the implementation of the research lesson, the obser-
vation of the classroom, the post-lesson discussion and the final reflection, teachers find 
opportunities to improve on previous knowledge while building new knowledge con-
nected with:

•	 The actual devolution of the situation, especially actions to ensure that students 
understand the situation and want to engage in it (for instance, how to communi-
cate the problem to students without giving information about the mathematics the 
teacher wants them to learn).

•	 The identification of student strategies in vivo, within an adidactical situation, con-
necting them with specific features of the situation and the learning milieu.

•	 How to regulate student interactions within the situation, by making decisions in situ 
regarding didactical variables, especially if the students’ adaptation to the given sit-
uation is not happening as planned, or if the teacher wants to provoke a different 
adaptation to the situation.

•	 How to summarise from students’ strategies. Once the teacher considers the students 
have established the relation envisaged to the mathematical knowledge, his/her inter-
vention is crucial to help the students isolate it from circumstantial aspects of the sit-
uation. Thus, the teacher makes the knowledge the students have already constructed 
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explicit, and incorporates it into the mathematical repertoire of the group (institu-
tionalisation phase).

The notion of self‑efficacy and connections with a specific didactic paradigm

In our research, the notion of teacher self-efficacy is considered an instrumental choice 
in order to clearly set out the teacher learning perspective we adopt, following the recom-
mendation of Larssen’s et  al. (2018). Although it is a well-known and widely accepted 
construct, in this section, we will briefly describe how we interpret it and how we relate it 
to the notion of didactic paradigm for the sake of our study.

Bandura (1977) defines self-efficacy as people’s beliefs in their “capabilities to organise 
and execute the courses of action required to produce given attainments” (p. 3). According 
to Tschannen-Moran et al. (1998), “efficacy expectation is the individual’s conviction that 
he or she can orchestrate the necessary actions to perform a given task” (p. 210). In the 
context of education, teacher self-efficacy belief can be interpreted as “a judgment of his 
or her capabilities to bring about desired outcomes of student engagement and learning” 
(Tschannen-Moran & Hoy, 2001, p. 783).

Teachers’ sense of efficacy is not necessarily uniform across the many different types of 
tasks teachers have to face, nor across different subject matters (Tschannen-Moran & Hoy, 
2001). In fact, self-efficacy affects the kind of tasks a person tends to choose, the effort and 
persistence he/she puts in completing them, as well as the emotional relations he/she estab-
lishes with them (Gonzalez-DeHass & Willems, 2012).

Teachers face many kinds of professional tasks. We here concentrate on the ones related 
to the planning of lessons and their teaching, which are strongly connected with LS experi-
ences. From a domain-specific perspective of teachers’ self-efficacy (Klassen et al., 2011), 
we consider that planning and teaching tasks are framed within a didactic paradigm which, 
in turn, introduces some important distinctive features. Since teacher self-efficacy is task-
dependent (Tschannen-Moran & Hoy, 2001), it is first of all necessary to identify which the 
most important and specific tasks related to planning and teaching within a certain didactic 
paradigm are. The second step is to find out how confident teachers feel to tackle and effec-
tively accomplish those tasks.

Since our study focuses on the TDS paradigm, an instrument to measure teachers’ self-
efficacy to perform specific types of tasks connected with planning and teaching TDS-
based lessons needs to be developed. This instrument, used before and after the TDS-LS 
experience, will help us clarify the impact of LS in the domain-specific self-efficacy beliefs 
of the prospective teachers participating in our study (see Sect. 3.3).

Methodology

In this section, we will explain the context in which the LS experience took place, the 
design of the LS cycles, the development of a questionnaire to measure prospective teach-
ers’ self-efficacy within the TDS paradigm using the data we collected.

Background and groups involved in the study

Our study focuses on prospective teachers enroled in a 4-year Bachelor’s degree in early 
childhood education at the Universidad de Jaén (Spain). The prospective teachers take a 
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Mathematics Education Course (MEdC) on the teaching of mathematics in early child-
hood education in their 3rd year4. In this course, they are introduced to the TDS paradigm, 
mainly from a theoretical perspective (learning about the TDS; mathematical knowledge 
to be taught in early childhood education; studying the adidactical situations to teach this 
knowledge, as well as didactical variables within these situations; knowing about students’ 
strategies and their evolution when they face these situations, etc.). The future teachers 
also explore particular examples of TDS-based teaching situations and engage in didactic 
analysis practices (that might include, for instance, the analysis of short videos of students 
facing a situation and examples of students’ work). Yet, they do not have the opportunity to 
experience actual teaching practices during this course.

Once the MEdC finishes, the prospective teachers engage in practicum at early child-
hood schools. Their first practicum takes place in their 3rd year (as soon as the MEdC 
finishes) and lasts 10 weeks. The second practicum is organised in the 4th year of their 
Bachelor’s degree and lasts 15 weeks (Fig. 2). During the practicums, the future teachers 
have the opportunity to experience TDS teaching (which ultimately depends on their men-
tors at the early childhood schools), but there is no direct supervision from the university 
educators that taught the MEdC or from any mathematics education experts.

The sample of our study (LS group, LSG) consists of 47 prospective teachers in their 
4th year that enroled in the optional course where LS was implemented. They had already 
completed the MEdC as well as the two practicums. They engaged in the TDS-LS cycles 
from February to May 2018 (12 out of 15 weeks).

Our study includes a second group, which also consisted of 47 unbiased chosen pro-
spective teachers in their 3rd year that had just finished the MEdC. While the LS expe-
rience was being implemented, the prospective teachers in this second group engaged in 
their first practicum (10 weeks, see Fig. 2). We will refer to this group as the practicum 
group (PG).

Design and implementation of the TDS‑LS cycles

The 47 prospective teachers of the LSG worked in eight groups (seven groups of six mem-
bers and one group of five members) in the context of an optional course in the 4th year of 
their degree. From the beginning, we made it clear that the LS would take place within the 

Fig. 2   Structure of the Bachelor’s degree in early childhood education at the Universidad de Jaén (Spain)

4  The course involves 45 h of training: 30 h of theory-oriented lectures and 15 h of practice-oriented work-
shops.
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framework of the TDS paradigm. We asked the pre-service students to bring the learning 
materials of the MEdC (see Fig. 2) in which they had already learnt about the teaching and 
learning of mathematics in early childhood education from the perspective of the TDS.

The authors of this paper played a dual role, which was sometimes difficult to differenti-
ate: as university lecturers (mentor role) facilitating the students’ work and offering guid-
ance, and as experts in teacher education (knowledgeable other role). We acted as experts 
in the TDS paradigm, giving strategic feedback in the design phase, occasionally correct-
ing the future teachers’ proposals if important mistakes were detected and introducing key 
questions and/or ideas during the post-lesson discussion to try keep it focused on important 
issues and connected to key ideas of the assumed didactic paradigm.

Different templates we designed beforehand were used during every phase of the LS 
process. This kind of support is found in other LS experiences with prospective teachers 
(e.g. Sims and Walsh, 2009; Leavy and Hourigan, 2018). The templates include relevant 
features of the TDS paradigm the future teachers should consider when writing their lesson 
plans, in the observation of the research lesson, in the post-lesson discussion and in their 
final reflection. We provide extra information about these templates below, as we describe 
the different phases.

The first challenge we met was the formulation of the research question. According to 
Sims and Walsh (2009), prospective teachers’ lack of experience in teaching and student 
learning could hinder their capacity to identify and formulate meaningful questions and to 
follow the whole LS process. Because of that, during the first 2 weeks (Fig. 3), we intro-
duced some general ideas about LS and the different phases of an LS process (two sessions 
of an hour each). We also reviewed some notions of the TDS paradigm and revisited the 
main features of some fundamental situations. To keep the work of the prospective teach-
ers focused, we suggested that they should restrict their work to the following mathemati-
cal knowledge in early childhood education: enumeration5, cardinal numbers and number-
ing, ordinal numbers and the introduction to addition. Thus, each group started working 
independently under our supervision (two sessions of an hour each), selecting a math-
ematical topic from the ones mentioned above, the level6, and planning some questions 
and diagnostic activities to enquire about students’ knowledge about this topic. Afterwards, 
the prospective teachers visited a school and met their future students. They carried out 
their activities in an informal manner (a 1-h session). The idea was to offer the prospec-
tive teachers the opportunity to get some first-hand insight into what the students knew 

Fig. 3   Structure of the LS experience with pre-service early childhood education teachers

5  In the sense of Margolinas et al. (2015).
6  In Spain, early childhood education is structured into three levels: stage 1 (3–4 years old), stage 2 (4–5 
years old) and stage 3 (5–6 years old).
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and were able to do, hence facilitating the formulation of meaningful research questions. 
Finally, they returned to the university to share their first insights with their lecturers and 
peers (a 1-h session).

After those 2 weeks, the prospective teachers worked at the university for 5 weeks 
(three sessions of 1 h each, approximately 15 h, see Fig. 3). They worked mainly in groups, 
although, from time to time, we generated some collective moments to share key ideas or 
to introduce some knowledge if the groups were struggling with something. During those 
weeks, they formulated and polished their research question, examined existing resources 
(documents they had from the MEdC about the TDS and others facilitated by us) and wrote 
the lesson plans of their research lessons (research and design phases). They used a tem-
plate we designed, which included key features of the TDS paradigm they had to consider 
and develop: a general description of the adidactical situation and of the milieu, justifi-
cation of the adidactical nature of the milieu, didactical variables managed to generate a 
sequence of situations, the kind of the adidactical situations proposed (action, formulation 
and validation), the relationship between the decisions made regarding the didactical vari-
ables and the approaches the students might use, students’ mistakes that might appear dur-
ing the implementation of the lesson and possible reactions of the teacher to them.

Once they completed their designs, we accompanied the prospective teachers to early 
childhood schools where they taught their research lessons. A post-lesson discussion took 
place immediately after the lesson (each group spent approximately 3  h on both activi-
ties, Fig. 3). Only the members of the same group and the authors of this paper, as their 
mentors, attended the research lesson and took part in the post-lesson discussion. To take 
notes as the group members observed the lesson and to keep their observation focused, we 
gave them a template. It included entries like: how the devolution occurred, the students’ 
approaches they observed; the students’ mistakes, challenges and mental blocks; how the 
teacher managed the lesson as well as any other comments they considered worth taking 
down.

We video-recorded the research lesson, while the post-lesson discussion was audio-
taped. A few days later, we held a second post-lesson discussion, using an edited version 
of the video recording of the lesson we prepared for them. With the aim of reducing the 
length of the lesson (from over an hour to 20–30 min on average), we removed the frag-
ments in which nothing interesting occurred (for instance, when the pre-service teacher 
welcomed the students, or when she/he prepared the physical milieu before introducing a 
new situation). Moreover, we selected key episodes of the research lesson like the moments 
when the devolution of the situation took place, moments when the students activated dif-
ferent approaches to solve the situation or moments in which, in our opinion, there were 
interesting student–student or student–teacher interactions. This second post-lesson discus-
sion was more informal than the first one and took place at the university. It mainly focused 
on meaningful aspects of the first lesson worth considering in the second LS cycle.

The first cycle concluded with the writing of a final report, also by making use of a 
template. First, the teachers had to compare their design with what actually happened in the 
research lesson in terms of the following: how the devolution took place, how the didacti-
cal variables were managed, which approaches the students used, what mistakes the stu-
dents made and the teacher’s interventions during the class. Second, we asked the prospec-
tive teachers to explain to what extent they had answered their research question, based on 
the evidence gathered during the research lesson and the post-lesson discussion. Finally, 
they had to decide if they wanted to keep their research question (if they considered that 
they did not get a satisfactory answer), or if they wanted to formulate a new research ques-
tion derived from the previous one, based on what they had observed during the first cycle. 
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They were also invited to write down their first thoughts about possible changes in their 
designs with a view to a new LS cycle.

The second cycle lasted 4 weeks (Fig. 3). The prospective teachers revisited the previ-
ous lesson plan for 2 weeks, making changes to and polishing their former research ques-
tion, or using it as the starting point for the design of a new one, in case they considered a 
new research question. They engaged in a new enquiry process and in writing a new lesson 
plan, employing a template similar to the one used in the first cycle (approximately 6 h, 
Fig. 3). In all cases, the teachers developed new lessons based on new milieus, although 
these could resemble the previous lessons.

The prospective teachers then taught the new research lesson to the same students they 
had worked with before, and participated in a new post-lesson discussion (3 h per group, 
Fig. 3). By teaching the new lesson to the same students, the future teachers had the oppor-
tunity to link their designs to what they had learnt in the first cycle. Moreover, they could 
experience student learning as a continuous process based on what students know, and 
focused on developing their knowledge further, which is fundamental to the TDS paradigm.

The LS experience ended by watching an edited version of the video of the second 
research lesson and the writing of a final report (approximately 3 h, Fig. 3). The templates 
used here were the same as in the first cycle. Even though a third cycle will not take place, 
we asked the prospective teachers to keep on thinking about how the lesson had worked, to 
what extent they had found answers to their research questions, and in which direction they 
might continue. We thus wanted to emphasise that LS is a long-term strategy that could 
be used for longer periods for prospective teachers to learn about student learning and to 
develop their professional knowledge.

Instrument and data collecting

Teachers’ self-efficacy is related to specific tasks (Tschannen-Moran et  al., 1998). It is 
interpreted as a judgement teachers make about their ability to provoke some kind of stu-
dent engagement and learning (Tschannen-Moran & Hoy, 2001). Since this engagement 
and learning, as well a the professional tasks a teacher faces, is directly connected to the 
didactic paradigm the teacher uses implicitly or explicitly, a specific instrument that cap-
tures the particularities of the paradigm employed needs to be developed.

Following Bandura (2006), we phrased items as “I can do…” sentences, followed by a 
kind of professional task typical of designing or teaching within the TDS paradigm (see 
Table 3 for some examples). The participants had to express their level of confidence to 
carry out the task described in each item, using the scale represented in Fig. 4.

The initial version of the questionnaire included 29 items and was filled in by 139 pro-
spective teachers that had already completed the MEdC, but were not subjects of our study. 
After a factor analysis of the data (using SPSS Statistics version 24), we reformulated some 
items, and other were removed to improve statistical consistency. The final version contains 
26 items.

Fig. 4   Response scale (Bandura, 2006, p. 312)
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We used factor analysis to explore and define the underlying structure of the data 
matrix. This led to the formulation of some “factor dimensions” that enabled explaining 
the data using fewer concepts, the so-called factors. First, we investigated the appropriate-
ness of the factor analysis by analysing the correlation matrix, which revealed that all cor-
relations were significant. Second, we checked the significance of the correlation matrix 
using Bartlett’s test of sphericity (which gave a result of χ2(325) = 4336.688, p < 0.001, 
confirming the significance), as well as the Kaiser–Meyer–Olkin (KMO) test (which gave a 
value 0.952, higher than 0.5, and hence showed the appropriateness of the factor analysis).

Once these preliminary steps confirmed the viability of the factor analysis, we found 
two factors that explained 68.149% of the total variance, according to the root cause analy-
sis. The first factor explained 36.782% of the total variance and displayed a highly positive 
correlation with 15 items related to the planning activity. We named it the planning domain 
factor. The second factor explained 31.367% of the total variance and had a high posi-
tive correlation with 11 items related to the teaching activity. We labelled it the teaching 
domain factor. It was computed by means of the method of principal components to extract 
factors, plus a VARIMAX rotation to simplify their interpretation. Moreover, all variables 
showed communalities greater than 0.5, which justified their inclusion in the factor analy-
sis. Lastly, we calculated the reliability of the additive scales (generated by both factors) 
using Cronbach’s alpha to determine their internal consistency, obtaining 0.96 for the plan-
ning factor and 0.95 for the teaching factor.

In conformity with the TDS paradigm, the teacher–milieu (T–M) and teacher–student 
(T–S) domains are fundamental to our analysis. As the factor analysis did not group items 
together in accordance with these dimensions, we decided to consider them as additional 
sub-scales, allocating items to either one or the other dimension from a theoretical view-
point. Table 1 summarises the number of items assigned to each sub-scale as well as their 
Cronbach’s alpha (in brackets) indicating that the four sub-scales are reliable.

In summary, the structure of the questionnaire is that the items can be grouped into two 
different domains, planning and teaching, which emerge from the factor analysis. They can 
also be grouped into two dimensions, introduced from a theoretical perspective. Table 2 
summarises the topics addressed within each domain and dimension, while Table 3 exem-
plifies some of the items. The structure of the questionnaire will be used to interpret the 
data and draw conclusions.

We administered the questionnaire to the LSG and the PG at two different moments: 
during the pre-test, immediately before starting the LS and the practicum, respectively; 
during the post-test, when the LS and the practicum had both finished. Since both groups 
had already completed the MEdC when they filled in the questionnaire (pre-test stage), 
their knowledge about the TDS paradigm could be considered equal. This statement is sup-
ported by the data we present below. However, the starting point of both groups was not 

Table 1   Number of items within 
each sub-scale and Cronbach’s 
alpha (in brackets)

Factor 1
Planning domain

Factor 2
Teaching domain

Teacher–milieu dimension 11 items
(0.95)

9 items
(0.94)

Teacher–student dimension 4 items
(0.87)

2 items
(0.74)

Total 15 items
(0.96)

11 items
(0.95)
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exactly the same, because the prospective teachers in the LSG were in their 4th year and 
had already finished two practicums, while the prospective teachers of the PG were about 
to start their first practicum (see Fig.  2). Therefore, the research here presented should 
be understood as a quasi-experimental study because, from an orthodox perspective of a 
randomised control trial, the PG does not entirely fulfil the conditions of a control group. 
However, despite the limitations of quasi-experimental studies, we consider that the con-
trast between the two groups may offer some interesting insight into LS compared to other 
practice-based experiences in ITE.

To calculate the impact of these experiences on the prospective teachers, we checked 
if there were significant dissimilarities between the means of the LSG and the PG using 
a two-factor ANOVA analysis with repeated measures. Besides studying the statistical 
significance, we also analysed the effect size of the differences using Cohen’s d. Previ-
ously, we conducted a descriptive statistical study to check if the groups were homogene-
ous with respect to the initial values of the scale. Table 4 represents the descriptive analysis 
of scores within each scale, depending on the group. Furthermore, the Student’s t-test for 
independent samples shows no statistically significant difference between each group in 
any of the scales, which means that there is no significant bias in the setting of both groups 
and that they are homogeneous concerning these variables.

Results

First of all, we analysed if there were significant differences between the two stages in the 
LSG. Table 5 shows the differences of means between pre-test and post-test in the LSG for 
each variable (planning, planning (T–M), planning (T–S), teaching, teaching (T–M) and 
teaching (T–S)), as well as the p values for each difference (also see Fig. 5). We also car-
ried out the same calculations with the PG (also displayed in Table 5; Fig. 5).

Table 2   Structure of the questionnaire: topics addressed within each domain of activity and dimension

Planning domain Teaching domain

Teacher–milieu dimension Designing learning 
milieus

Organising the 
devolution of 
adidactical situ-
ations

Identifying and 
controlling didac-
tical variables

Connecting didacti-
cal variables 
and students’ 
strategies

Conducting the devolution of an adidactical situation
Controlling and adapting didactical variables in situ to 

support student progression

Teacher–student dimension Anticipating stu-
dents’ strategies

Identifying the base 
strategy and the 
optimal strategy

Identifying strategies used by students
Observing student progression towards the optimal 

strategy
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Comparing the p values (p < 0.001) with the established level of significance (5%), 
we conclude that the differences between the two stages in the LSG are significant. This 
is also observed in the PG.

Table 4   Descriptive and 
comparative scores before the 
intervention in each group

Group Student’s t-test

PG LSG t(92) p value

Planning
Total 65.38 (18.00) 61.87 (14.40) 1.042 0.3
T–M 65.42 (18.37) 61.42 (15.19) 1.141 0.257
T–S 65.27 (18.07) 62,71 (14.02) 0.765 0.446
Teaching
Total 67.68 (16.65) 67.33 (13.18) 0.112 0.911
T–M 67.73 (16.83) 67.23 (13.39) 0.158 0.875
T–S 67.45 (17.16) 67.77 (13.82) -0.099 0.921

Table 5   Pre–post differences within each group

Differences of 
means

p value Differences of 
means

p value

Planning Teaching
Pre–post PG 11.20 < 0.001 Pre–post PG 8.09 < 0.001
Pre–post LSG 21.60 < 0.001 Pre–post LSG 19.08 < 0.001
Planning (T–M) Teaching (T–M)
Pre–post PG 10.98 < 0.001 Pre–post PG 9.11 < 0.001
Pre–post LSG 21.99 < 0.001 Pre–post LSG 19.57 < 0.001
Planning (T–S) Teaching (T–S)
Pre–post PG 11.81 < 0.001 Pre–post PG 8.37 < 0.001
Pre–post LSG 20.93 < 0.001 Pre–post LSG 16.81 < 0.001

Table 6   LSG–PG differences of means at the same stage

Differences
of means

p value Differences of 
means

p value

Planning Teaching
LSG–PG Pre − 3.50 0.3 LSG–PG Pre − 0.35 0.911
LSG–PG Post 6.90 0.007 LSG–PG Post 10.65 < 0.001
Planning (T–M) Teaching (T–M)
LSG–PG Pre − 3.99 0.257 LSG–PG Pre − 0.52 0.870
LSG–PG Post 7.02 0.007 LSG–PG Post 9.96 < 0.001
Planning (T–S) Teaching (T–S)
LSG–PG Pre − 2.55 0.446 LSG–PG Pre 0.48 0.882
LSG–PG Post 6.57 0.011 LSG–PG Post 8.92 < 0.003
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Second, we studied the possible differences between the PG and the LSG at each stage 
(pre and post), considering the PG as a kind of “control group”. Table 6 gathers the dif-
ferences of means between both groups in the pre-test and the post-test for each variable 

Fig. 5   Evolution of PG and LSG over time and within each scale
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(planning, planning (T–M), planning (T–S), teaching, teaching (T–M) and teaching 
(T–S)), as well as the p value for each difference (also see Fig. 5).

According to the p values in Table 6, LSG–PG, differences are not statistically significant 
in the pre-test, while the same differences are statistically significant later in the post-test 
(compared with the established 5% level of significance).

Besides the study of significant differences of means, we also calculated the effect size 
as a necessary complement to the hypothesis test, because it offers a more meaningful 
comparison of the existing differences between the pre-test and post-test in both groups. In 
other words, we computed the effect size of LS in the LSG compared with the evolution of 
the PG. To this end, we used Cohen’s d coefficient. The results are displayed in Fig. 6.

The effect size results show that the self-efficacy increase in the LSG is greater than in 
the PG in all dimensions. Nevertheless, we also calculated the global effect size (Fig. 7) 
to find out the global impact of LS in the LSG compared to the evolution of the PG. This 
measure is interesting because it puts together both the LSG and the PG at both the pre-
test and the post-test stages. The results show that, even though both groups experienced 
an increase in their self-efficacy, LS had a higher impact on prospective teachers than the 
practicum.
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Fig. 6   Pre–post effect size within each group in each domain and sub-dimensions
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Discussion

Following the results, discussion will be structured in two strands. The first one, longitu-
dinal, will focus on the evolution of each group along their experiences. The second one, 
cross-sectional, will focus on the differences between both groups at the beginning and at 
the end of their experiences.

Evolution of each group

A first global look at the results (Table 5; Fig. 5) reveals that the LSG and the PG reported 
an increase in the prospective teachers’ self-efficacy perception, both in the planning and 
teaching domains and in the T–M and T–S dimensions within them.

When we focus on the evolution of the LSG, the first important outcome is that there is 
a significant increase in the prospective teachers’ self-efficacy to plan and teach within the 
TDS paradigm in all the variables. Therefore, we can state that the TDS-LS experience 
had an important impact on prospective teachers, in line with other studies like Mostofo’s 
(2013), focused on perceived teacher self-efficacy, Hourigan & Leavy’s (2019), focused on 
prospective teacher perceived learning, or Jessen’s et al. (2023), focused on TDS-based les-
sons in the context of a LS experience.

According to Chong & Kong’s (2012) qualitative study, the LS approach offers specific 
structures and processes that support teacher efficacy. In another study, using a repeated 
measures approach like ours, Schipper et al. (2018) also reported a self-efficacy increase. 
Puchner and Taylor (2006) found, in two case studies, that the planning of the research 
lesson and the observation of student performance in LS might support the development 
of teachers’ efficacy. The results of our study are in line with these findings. The novelty 
is that, on the one hand, we offer quantitative evidence (compared to Chong & Kong’s and 
to Puchner & Taylor’s studies), and, on the other hand, we analyse self-efficacy related to a 
specific didactic paradigm in mathematics education, something that we could barely find 
in any other research.

Considering the different domains and dimensions of our study, the results show that the 
increment in the teaching and in the planning dimensions are similar. This suggests that the 
LS experience contributed to a balanced development of the prospective teachers’ TDS-
related self-efficacy beliefs. This shows a potential reduction of the theory-to-practice gap, 
since the higher the levels of self-efficacy are, the more likely it is that prospective teachers 
engage in planning and teaching TDS-based lessons.

Besides, another outcome is that there is also a significant increase in the perceived 
self-efficacy of the PG (see Table 5), which is somehow unexpected. It could be explained 
in terms of the experiences they had during the practicum period. Although the practi-
cum was not the focus of our research, we considered it as a potential contextual variable, 
and included some extra questions about it in the post-test of the PG. According to their 
answers, 59.6% of the prospective teachers in the PG reported to have observed TDS-based 
teaching (vicarious experience) during their practicum, 57.4% reported to have engaged 
in TDS-based teaching (mastery experience), and 46.8% answered to have both observed 
and taught TDS-based lessons. This might explain, to some extent, why their self-efficacy 
increased, although this cannot be conclusive because a supposedly similar practicum 
experience of the LSG before the LS experience seemed to have had no impact. Undoubt-
edly, this raises a very interesting issue that should be considered in future research.
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Differences between groups

If we evaluate the results of the LSG in front of the PG, in the pre-test, we see that the scores 
are similar, there being no significant differences between them. Consequently, despite the 
dissimilarities described as regards the background of both groups, the data support that 
they were quite similar in terms of their relation to the TDS paradigm and the associated 
self-efficacy beliefs when their practice-based experience started, giving soundness to a 
possible comparison between them.

However, in the post-test, the differences between both groups are statistically signif-
icant (see Table  5; Fig.  5). This means that, although both LS and practicum increased 
the prospective teachers’ self-efficacy, the impact of the former is higher. Cohen’s d and 
effect size measures confirm this statement: While we measured a medium effect size of 
the practice-oriented experience the PG had (Cohen’s d coefficient between 0.20 and 0.50), 
there was a large effect size (according to Cohen, 1988) and even a very large effect size 
(according to Sawilowsky, 2009) of the LS experience in the LSG. Size effect measures are 
conclusive about the higher impact of the TDS-LS experience versus practicum, clearly 
supporting the benefits of LS in ITE, despite the unexpected growth of the PG, we have 
already discussed.

A possible reason, amongst others, for the greater increase in the LSG could be the fact 
that LS was explicitly designed and implemented around a specific didactic paradigm, 
compared with the practicum experience in our study. Besides, going back again to the 
sources of self-efficacy, Watson and Marschall (2019) found, consistently with the previous 
studies, that teacher self-efficacy is acquired through vicarious experience, verbal persua-
sion and mastery experience. LS can be seen as an infrastructure that supports such experi-
ences. LS can make prospective teachers experience successful teaching episodes (mastery 
experiences), while also fostering the observation of such episodes (vicarious experiences). 
Besides, moments of verbal persuasion arise throughout the whole process, from the initial 
formulation of the research question to the planning phase, but mainly in the post-lesson 
discussion. However, and from our experience, in order to maximise the potential of LS, 
particularly in the case of ITE, the role of university lecturers, in their dual position as 
mentors and knowledgeable other, seems to be crucial (which has also been discussed else-
where, like in Baldry and Foster, 2019, Ni Shuilleabhain and Bjuland, 2019, or in Jessen 
et al., 2023). In the case of the future teachers in our study, that have already had access to 
the theoretical knowledge they would need to plan and teach TDS-based lessons, we could 
experience firsthand the difficulties and doubts they had at each stage of the LS. Our sup-
port and guidance, by means of the templates we prepared, as well as directly during the 
sessions, seems to have been crucial to make the LS experience relevant to them. We 
hypothesise that this explains, to a certain extent, the higher impact measured in the LSG.

Conclusions

Our study is embedded in the current research agenda about teacher learning through col-
laboration (Robutti et al., 2016) and, in particular, about LS and the connections between 
theoretical and practical knowledge.

The first contribution of our research is related to the problem of theorising LS. We 
have argued that LS is always connected, implicitly or explicitly, with a didactic paradigm, 
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that is with an underlying epistemological and didactic model, a set of teaching ends it pro-
motes, the means proposed to achieve these ends and, occasionally, certain didactic facts 
the paradigm reacts to. The didactic paradigm assumed has a direct impact on how LS is 
organised and conducted, and on the kind of professional knowledge teachers build from 
it. Therefore, from a research perspective, we advocate the explicit consideration and ques-
tioning of the didactic paradigm adopted by the LS community (the TDS paradigm, in our 
research).

Second, after conducting two LS cycles with early childhood education prospective 
teachers, the TDS-LS study experience created a positive impact on the prospective teach-
ers’ self-efficacy beliefs to plan and teach within the TDS. Chong and Kong (2012) state 
that high self-efficacy values are predictors of behaviours. Hoy and Spero (2005) claim that 
teachers’ efficacy beliefs appear to affect the effort teachers invest in teaching, their level 
of aspiration and the goals they set. Therefore, we can conclude that, after their participa-
tion in the LS experience, it is more likely that prospective teachers engage in planning 
and teaching TDS-based lessons, which could contribute to reducing the theory-to-practice 
gap.

Third, LS seems to have a higher impact on prospective teachers’ self-efficacy than 
other practice-based teacher education actions. In our study, the comparison between the 
LSG and the PG clearly shows the benefits of LS.

We can also identify limitations, which might give rise to some future lines of enquiry. 
An important issue that needs further consideration is that both groups (LSG and PG) 
started with the same self-efficacy measures, regardless of the fact that they were in dif-
ferent years of their degree programme, and, in both cases (LS and practicum), there was a 
statistically significant increase. The LS experience obtained better results, but it remains 
unclear what would have happened if the PG practicum experience had been a less vicari-
ous and more mastery experience (Bandura, 1977), with direct and explicit supervision 
with regard to planning and teaching within the TDS paradigm (besides the MEdC, which 
is common to both groups).

Another limitation is connected with the fact that the practicum experience did not seem 
to have the same impact in both groups. There seems to be a contradiction: One practicum 
period in the PG had a higher impact than two periods in the LSG. We need to consider 
other variables, like the interval of time between the practicum and the moment the pro-
spective teachers completed the questionnaires, its nearness in time to the MEdC, where 
the prospective teachers learnt about the TDS paradigm, or issues such as the short-time 
and long-time effect of any teacher education intervention.

Future lines of research could be the replication of the study considering other didactic 
paradigms. This might contribute to providing insight into the dependency between teacher 
learning in LS and the paradigm adopted by the LS group. This replication might require 
important but interesting adaptations in some of the tools which, in turn, help reveal the 
connections that might exist between the LS study process and the paradigm adopted, in 
contexts other than the TDS paradigm.

Another line of research could be related to finding connections between self-efficacy 
beliefs and teachers’ knowledge growth. Although self-efficacy seems to be an “elusive 
construct” (Tschannen-Moran & Hoy, 2001), Thomson et  al. (2017) have found signifi-
cant correlations between prospective teachers’ self-efficacy beliefs and their pedagogical 
content knowledge. We are also interested in finding potential connections between para-
digm-specific teachers’ self-efficacy beliefs and the development of teachers’ knowledge 
and skills. In this regard, the qualitative analysis of the LS cycles we are carrying out could 
contribute to determining if the LS experience enhanced the development of prospective 
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teachers’ knowledge, as was the case with their self-efficacy beliefs. This might link our 
research with the previous studies (Ni Shuilleabhain, 2016; Leavy & Hourigan, 2018; 
Clivaz & Ni Shuilleabhain, 2019; Hourigan & Leavy, 2019) that have already documented 
teachers’ growth in different dimensions of their content knowledge for teaching (Ball 
et al., 2008). However, the novelty would be to explicitly consider the didactic paradigm 
involved in the LS experience.

Funding  Funding for open access publishing: Universidad de Jaén/CBUA. This work was supported 
by the Ministerio de Educación, Cultura y Deporte (Spain) under the predoctoral contract for University 
Teacher Education FPU14/06496 and by the Ministerio de Ciencia e Innovación under the research Grant 
PID2021-126717NB-C32.

Declarations 

Conflict of interest  On behalf of all authors, the corresponding author states that there is no conflict of inter-
est.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Asami-Johansson, Y. (2021). Conditions and constraints for transferring japanese structured problem solv-
ing to swedish mathematics classroom. Recherches en Didactique des Mathemátiques, 41(3), 347–391.

Baldry, F., & Foster, C. (2019). Lesson Study in Mathematics Initial Teacher Education in England. In R. 
Huang, A. Takahashi, & J. P. da Ponte (Eds.), Theory and Practice of Lesson Study in Mathematics 
(pp. 577–594). Springer. https://​doi.​org/​10.​1007/​978-3-​030-​04031-4_​28

Ball, D. L., Thames, M. H., & Phelps, G. (2008). Content knowledge for teaching: What makes it special? 
Journal of Teacher Education, 59(5), 389–407. https://​doi.​org/​10.​1177/​00224​87108​324554.

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological Review, 
84(2), 191–215.

Bandura, A. (2006). Guide for constructing Self-Efficacy Scales. In T. Urdan & F. Pajares (Eds.), Self-effi-
cacy beliefs of adolescents (Vol. 5, pp. 307–337). Information Age Publishing.

Borko, H. (2004). Professional Development and Teacher Learning: Mapping the terrain. Educational 
Researcher, 33(8), 3–15. https://doi.org/10.3102/0013189X033008003.

Bosch, M., Chevallard, Y., García, F. J., & Monaghan, J. (2020). Working with the Anthropological Theory 
of the Didactic in Mathematics Education. Routledge. https://​doi.​org/​10.​4324/​97804​29198​168

Brousseau, G. (2002). Theory of Didactical Situations in Mathematics. Springer. https://​doi.​org/​10.​
1007/0-​306-​47211-2

Brousseau, G., & Warfield, V. (2014). Didactic Situations in Mathematics Education. In S. Lerman (Ed.), 
Encyclopedia of Mathematics Education (pp. 163–170). Springer. https://​doi.​org/​10.​1007/​978-​94-​007-​
4978-8_​47

Cheung, W., & Wong, W. (2014). Does lesson study work? A systematic review on the Effects of lesson 
study and learning study on Teachers and students. International Journal for Lesson and Learning 
Studies, 3(2), 137–149. https://​doi.​org/​10.​1108/​IJLLS-​05-​2013-​0024.

Chevallard, Y. (2015). Teaching Mathematics in Tomorrow’s Society: A Case for an Oncoming Counter 
Paradigm. In S. Cho (Ed.), The Proceedings of the 12th International Congress on Mathematical Edu-
cation (pp. 173–187). Springer. https://​doi.​org/​10.​1007/​978-3-​319-​12688-3_​13.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/978-3-030-04031-4_28
https://doi.org/10.1177/0022487108324554
https://doi.org/10.3102/0013189X033008003
https://doi.org/10.4324/9780429198168
https://doi.org/10.1007/0-306-47211-2
https://doi.org/10.1007/0-306-47211-2
https://doi.org/10.1007/978-94-007-4978-8_47
https://doi.org/10.1007/978-94-007-4978-8_47
https://doi.org/10.1108/IJLLS-05-2013-0024
https://doi.org/10.1007/978-3-319-12688-3_13


Increase in self-efficacy in prospective teachers through…

1 3

Chong, W. H., & Kong, C. A. (2012). Teacher collaborative learning and teacher self-efficacy: The case of 
lesson study. Journal of Experimental Education, 80(3), 263–283. https://​doi.​org/​10.​1080/​00220​973.​
2011.​596854.

Clivaz, S. (2015). French Didactique des Mathématiques and lesson study: A profitable dialogue? 
International Journal for Lesson and Learning Studies, 4(3), 245–260. https://​doi.​org/​10.​1108/​
IJLLS-​12-​2014-​0046.

Clivaz, S., & Miyakawa, T. (2020). The effects of culture on mathematics lessons: An international compar-
ative study of a collaboratively designed lesson. Educational Studies in Mathematics, 105(1), 53–70. 
https://​doi.​org/​10.​1007/​s10649-​020-​09980-1.

Clivaz, S., & Ni Shuilleabhain, A. (2019). What Knowledge Do Teachers Use in Lesson Study? A Focus 
on Mathematical Knowledge for Teaching and Levels of Teacher Activity. In R. Huang, A. Taka-
hashi, & J. P. Da Ponte (Eds.), Theory and Practice of Lesson Study in Mathematics (pp. 419–440). 
Springer. https://​doi.​org/​10.​1007/​978-3-​030-​04031-4_​20

CochranSmith, M., & Lytle, S. L. (1999). Relationship of knowledge and practice: Teacher learning in 
communities. Review of Research in Education, 24, 249–305.

Cohen, J. (1988).  Statistical power analysis for the behavioral sciences (2nd ed.). Lawrence Erlbaum 
Associates.

Darling-Hammond, L. (2000). How teacher education matters. Journal of Teacher Education, 51(3), 
166–173.

Doig, B., & Groves, S. (2011). Japanese lesson study: Teacher Professional Development through Com-
munities of Inquiry. Mathematics Teacher Education and Development, 13(1), 77–93.

Doig, B., Groves, S., & Fujii, T. (2011). The critical role of task development in lesson study. In L. Hart, 
A. Alston, & A. Murata (Eds.), Lesson Study Research and Practice in Mathematics Education: 
Learning Together (pp. 181–199). Springer. https://​doi.​org/​10.​1007/​978-​90-​481-​9941-9_​15

Elliott, J. (2012). Developing a science of teaching through lesson study. International Journal for Les-
son and Learning Studies, 1(2), 108–125. https://​doi.​org/​10.​1108/​20468​25121​12241​63.

European Commission (2010). Common European Principles for Teacher Competences and Qualifica-
tions. http://​www.​pef.​uni-​lj.​si/​bolog​na/​dokum​enti/​eu-​common-​princ​iples.​pdf.

Fujii, T. (2016). Designing and adapting tasks in lesson planning: A critical process of lesson study. 
ZDM - Mathematics Education, 48(4), 411–423. https://​doi.​org/​10.​1007/​s11858-​016-​0770-3.

Fujii, T. (2018). Lesson Study and Teaching Mathematics Through Problem Solving: The Two Wheels 
of a Cart. In M. Quaresma, C. Winsløw, S. Clivaz, J. da Ponte, A. Ní Shúilleabháin, & A. Taka-
hashi. (Eds.), Mathematics Lesson Study Around the World. ICME-13 Monographs (pp.  1–21). 
Springer. https://​doi.​org/​10.​1007/​978-3-​319-​75696-7_1.

García, F. J., Wake, G., Lendínez, E. M., & Lerma, A. M. (2019). El papel de los modelos epistemológicos 
y didácticos en la formación del profesorado a través del dispositivo del estudio de clase. Enseñanza de 
las Ciencias. Revista de Investigación y Experiencias Didácticas, 37(1), 137–156. https://​doi.​org/​10.​
5565/​rev/​ensci​encias.​2512

Gascón, J., & Nicolás, P. (2019). Research ends and teaching ends in the Anthropological Theory of the 
Didactic. For the Learning of Mathematics, 39(2), 42–47.

Gascón, J., & Nicolás, P. (2021). Incidencia de los paradigmas didácticos sobre la investigación didác-
tica y la práctica docente. Educación Matemática, 33(1), 7–40. https://​doi.​org/​10.​24844/​EM3301.​
01.

Gonzalez-DeHass, A. R., & Willems, P. P. (2012). Theories in educational psychology: Concise guide to 
meaning and practice. R&L Education.

Groves, S., Doig, B., Vale, C., & Widjaja, W. (2016). Critical factors in the adaptation and implemen-
tation of japanese lesson study in the australian context. ZDM - Mathematics Education, 48(4), 
501–512. https://​doi.​org/​10.​1007/​s11858-​016-​0786-8.

Helgevold, N., & Wilkins, C. (2020). International Changes and Approaches in Initial Teacher Educa-
tion. In P. Wood, D. Sorton, N. Helgevold, & W. Cajkler (Eds.), Lesson Study in Initial Teacher 
Education: principles and practices (pp. 1–16). Emerald Publishing Ltd. https://​doi.​org/​10.​1108/​
978-1-​78756-​797-​92019​1001

Hino, K. (2007). Toward the problem-centered classroom: Trends in mathematical problem solv-
ing in Japan. ZDM - Mathematics Education, 39(5–6), 503–514. https://​doi.​org/​10.​1007/​
s11858-​007-​0052-1.

Hino, K. (2015). Comparing multiple solutions in the structured problem solving: Deconstructing japa-
nese lessons from learner’s perspective. Educational Studies in Mathematics, 90(2), 121–141. 
https://​doi.​org/​10.​1007/​s10649-​015-​9626-y.

https://doi.org/10.1080/00220973.2011.596854
https://doi.org/10.1080/00220973.2011.596854
https://doi.org/10.1108/IJLLS-12-2014-0046
https://doi.org/10.1108/IJLLS-12-2014-0046
https://doi.org/10.1007/s10649-020-09980-1
https://doi.org/10.1007/978-3-030-04031-4_20
https://doi.org/10.1007/978-90-481-9941-9_15
https://doi.org/10.1108/20468251211224163
http://www.pef.uni-lj.si/bologna/dokumenti/eu-common-principles.pdf
https://doi.org/10.1007/s11858-016-0770-3
https://doi.org/10.1007/978-3-319-75696-7_1
https://doi.org/10.5565/rev/ensciencias.2512
https://doi.org/10.5565/rev/ensciencias.2512
https://doi.org/10.24844/EM3301.01
https://doi.org/10.24844/EM3301.01
https://doi.org/10.1007/s11858-016-0786-8
https://doi.org/10.1108/978-1-78756-797-920191001
https://doi.org/10.1108/978-1-78756-797-920191001
https://doi.org/10.1007/s11858-007-0052-1
https://doi.org/10.1007/s11858-007-0052-1
https://doi.org/10.1007/s10649-015-9626-y


	 E. M. Lendínez Muñoz et al.

1 3

Hourigan, M., & Leavy, A. M. (2019). Learning from teaching: Pre-service primary teachers’ perceived 
learning from engaging in formal lesson study. Irish Educational Studies, 38(3), 283–308. https://​
doi.​org/​10.​1080/​03323​315.​2019.​16132​52.

Hoy, A. W., & Spero, R. B. (2005). Changes in teacher efficacy during the early years of teaching: A 
comparison of four measures. Teaching and Teacher Education, 21(4), 343–356. https://​doi.​org/​10.​
1016/j.​tate.​2005.​01.​007.

Huang, R., Gong, Z., & Han, X. (2016). Implementing mathematics teaching that promotes students’ 
understanding through theory-driven lesson study. ZDM - Mathematics Education, 48(4), 425–439. 
https://​doi.​org/​10.​1007/​s11858-​015-​0743-y.

Inoue, N. (2011). Zen and the art of neriage: Facilitating consensus building in mathematics inquiry les-
sons through lesson study. Journal of Mathematics Teacher Education, 14(1), 5–23. https://​doi.​org/​
10.​1007/​s10857-​010-​9150-z.

Jessen, B., Bos, R., Doorman, M., & Winsløw, C. (2023). Lesson study in mathematics with TDS and 
RME as theoretical support: Two cases from the european TIME project. International Journal for 
Lesson and Learning Studies, 12(1), 52–64. https://​doi.​org/​10.​1108/​IJLLS-​01-​2022-​0009.

Klassen, R. M., Tze, V. M. C., Betts, S. M., & Gordon, K. A. (2011). Teacher Efficacy Research 1998–
2009: Signs of Progress or Unfulfilled Promise? Educ Psychol Rev, 23, 21–43. https://​doi.​org/​10.​1007/​
s10648-​010-​9141-8.

Korthagen, F. A. J. (2010). The Relationship Between Theory and Practice in Teacher Education. In P. 
Peterson, E. Baker, & B. McGaw (Eds.), International Encyclopedia of Education (Vol. 7, pp. 669–
675). Elsevier. https://​doi.​org/​10.​1016/​B978-0-​08-​044894-​7.​00638-2

Larssen, D. L. S., Cajkler, W., Mosvold, R., Bjuland, R., Helgevold, N., Fauskanger, J., Wood, P., Baldry, F., 
Jakobsen, A., Bugge, H. E., Næsheim-Bjørkvik, G., & Norton, J. (2018). A literature review of lesson 
study in initial teacher education: Perspectives about learning and observation. International Journal 
for Lesson and Learning Studies, 7(1), 8–22. https://​doi.​org/​10.​1108/​IJLLS-​06-​2017-​0030.

Leavy, A., & Hourigan, M. (2018). Using lesson study to support the teaching of early number concepts: 
Examining the development of prospective Teachers’ Specialized Content Knowledge. Early Child-
hood Education Journal, 46(1), 47–60. https://​doi.​org/​10.​1007/​s10643-​016-​0834-6.

Margolinas, C., Wozniak, F., & Riviére, O. (2015). Situations d’énumération et exploration des collections. 
Recherches en didactique des mathématiques, 35(2), 183–220.

Mayorga Fernández, M. J., Peña Trapero, N., & De La Moreno, R., L (2021). Lesson study in initial train-
ing: An interdisciplinary academic experience. A case study in Spain. International Journal for Lesson 
and Learning Studies, 10(3), 302–315. https://​doi.​org/​10.​1108/​IJLLS-​01-​2021-​0001.

Mostofo, J. (2013). Using Lesson Study with Preservice Secondary Mathematics Teachers: Effects on 
Instruction, Planning, and Efficacy to Teach Mathematics [Doctoral dissertation, Arizona State 
University].

Murata, A. (2011). Introduction: Conceptual Overview of Lesson Study. In L. C. Hart, A. S. Alston, & A. 
Murata (Eds.), Lesson Study Research and Practice in Mathematics Education (pp. 1–12). Springer. 
https://​doi.​org/​10.​1007/​978-​90-​481-​9941-9_1

Ni Shuilleabhain, A. (2016). Developing Mathematics Teachers’ pedagogical content knowledge in lesson 
study: Case Study Findings. International Journal for Lesson and Learning Studies, 5(3), 212–226. 
https://​doi.​org/​10.​1108/​IJLLS-​11-​2015-​0036.

Ni Shuilleabhain, A., & Bjuland, R. (2019). Incorporating lesson study in ITE: Organisational structures to 
support student teacher learning. Journal of Education for Teaching, 45(4), 434–445. https://​doi.​org/​
10.​1080/​02607​476.​2019.​16392​62.

Pérez Gómez, Á., Soto Gómez, E., & Seván Núñez, M. J. (2015). Lesson studies: Re-pensar y re-crear 
el conocimiento práctico en cooperación. Revista Interuniversitaria de Formación del Profesorado, 
84(29.3), 81–101.

Ponte, J. P. (2017). Lesson studies in initial mathematics teacher education. International Journal for Lesson 
and Learning Studies, 6(2), 169–181. https://​doi.​org/​10.​1108/​IJLLS-​08-​2016-​0021.

Puchner, L. D., & Taylor, A. R. (2006). Lesson study, collaboration and teacher efficacy: Stories from two 
school-based math lesson study groups. Teaching and Teacher Education, 22(7), 922–934. https://​doi.​
org/​10.​1016/j.​tate.​2006.​04.​011.

Radford, L., & ICMI Survey Team 7. (2008). Theories in mathematics education: a brief inquiry into their 
conceptual differences. Working paper. Retrieved June 28, 2022, from http://​www.​luisr​adford.​ca/​pub/​
31_​radfo​rdicm​ist7_​EN.​pdf.

Robutti, O., Cusi, A., Clark-Wilson, A., Jaworski, B., Chapman, O., Esteley, C., Goos, M., Isoda, M., & 
Joubert, M. (2016). ICME international survey on teachers working and learning through col-
laboration: June 2016. ZDM - Mathematics Education, 48(5), 651–690. https://​doi.​org/​10.​1007/​
s11858-​016-​0797-5.

https://doi.org/10.1080/03323315.2019.1613252
https://doi.org/10.1080/03323315.2019.1613252
https://doi.org/10.1016/j.tate.2005.01.007
https://doi.org/10.1016/j.tate.2005.01.007
https://doi.org/10.1007/s11858-015-0743-y
https://doi.org/10.1007/s10857-010-9150-z
https://doi.org/10.1007/s10857-010-9150-z
https://doi.org/10.1108/IJLLS-01-2022-0009
https://doi.org/10.1007/s10648-010-9141-8
https://doi.org/10.1007/s10648-010-9141-8
https://doi.org/10.1016/B978-0-08-044894-7.00638-2
https://doi.org/10.1108/IJLLS-06-2017-0030
https://doi.org/10.1007/s10643-016-0834-6
https://doi.org/10.1108/IJLLS-01-2021-0001
https://doi.org/10.1007/978-90-481-9941-9_1
https://doi.org/10.1108/IJLLS-11-2015-0036
https://doi.org/10.1080/02607476.2019.1639262
https://doi.org/10.1080/02607476.2019.1639262
https://doi.org/10.1108/IJLLS-08-2016-0021
https://doi.org/10.1016/j.tate.2006.04.011
https://doi.org/10.1016/j.tate.2006.04.011
http://www.luisradford.ca/pub/31_radfordicmist7_EN.pdf
http://www.luisradford.ca/pub/31_radfordicmist7_EN.pdf
https://doi.org/10.1007/s11858-016-0797-5
https://doi.org/10.1007/s11858-016-0797-5


Increase in self-efficacy in prospective teachers through…

1 3

Sawilowsky, S. (2009). New effect size rules of Thumb. Journal of Modern Applied Statistical Methods, 
8(2), 597–599. https://​doi.​org/​10.​22237/​jmasm/​12570​35100.

Schipper, T., Goei, S. L., de Vries, S., & van Veen, K. (2018). Developing teachers’ self-efficacy and adap-
tive teaching behaviour through lesson study. International Journal of Educational Research, 88, 109–
120. https://​doi.​org/​10.​1016/j.​ijer.​2018.​01.​011.

Schoenfeld, A., Dosalmas, A., Fink, H., Sayavedra, A., Tran, K., Weltman, A., Zarkh, A., & Zuniga-Ruiz, S. 
(2019). Teaching for Robust Understanding with Lesson Study. In R. Huang, A. Takahashi, & J. P. da 
Ponte (Eds.), Theory and Practice of Lesson Study in Mathematics (pp. 135–159). Springer. https://​doi.​
org/​10.​1007/​978-3-​030-​04031-4

Seleznyov, S. (2018). Lesson study beyond Japan: Evaluating impact. International Journal for Lesson and 
Learning Studies, 8(1), 2–18. https://​doi.​org/​10.​1108/​IJLLS-​09-​2018-​0061.

Shimizu, Y. (2014). Lesson Study in Mathematics Education. In S. Lerman (Ed.), Encyclopedia of Math-
ematics Education (pp. 358–360). Springer. https://​doi.​org/​10.​1007/​978-​94-​007-​4978-8_​91

Sims, L., & Walsh, D. (2009). Lesson study with preservice teachers: Lessons from lessons. Teaching and 
Teacher Education, 25(5), 724–733. https://​doi.​org/​10.​1016/j.​tate.​2008.​10.​005.

Soto Gómez, E., Serván Núñez, M. J., & Caparros-Vida, R. (2016). Learning to teach with lesson study: The 
practicum and the degree essay as the scenario for reflective and cooperative creation. International 
Journal for Lesson and Learning Studies, 5(2), 116–129. https://​doi.​org/​10.​1108/​IJLLS-​12-​2015-​0042.

Stigler, J. W., & Hiebert, J. (2016). Lesson study, improvement, and the importing of cultural routines. ZDM 
- Mathematics Education, 48(4), 581–587. https://​doi.​org/​10.​1007/​s11858-​016-​0787-7.

Stoll, L., Bolam, R., Mcmahon, A., Wallace, M., & Thomas, S. (2006). Professional Learning Communities: 
A Review Ofthe Literature. Journal of Educational Change, 7(4), 221–258. https://​doi.​org/​10.​1007/​
s10833-​006-​0001-8.

Takahashi, A. (2008). Beyond show and tell: Neriage for teaching through problem-solving-Ideas from Jap-
anese problem-solving approaches for teaching mathematics. 11th International Congress on Math-
ematics Education in Mexico. Retrieved June 28, 2022, from https://​www.​resea​rchga​te.​net/​publi​cation/​
28950​4213_​Beyond_​Show_​and_​Tell_​Neria​ge_​for_​Teach​ing_​Throu​gh_​Probl​em-​Solvi​ng_-_​Ideas_​
from_​Japan​ese_​probl​em-​Solvi​ng_​Appro​aches_​for_​Teach​ing_​Mathe​matics.

Takahashi, A., & McDougal, T. (2016). Collaborative lesson research: Maximizing the impact of lesson 
study. ZDM - Mathematics Education, 48(4), 513–526. https://​doi.​org/​10.​1007/​s11858-​015-​0752-x.

Tan, S. (2021). Bansho as part of lesson and lesson study: From the origins to the present. Inter-
national Journal for Lesson and Learning Studies, 10(4), 378–392. https://​doi.​org/​10.​1108/​
IJLLS-​09-​2021-​0076.

Thomson, M., DiFrancesca, D., Carrier, S., & Lee, C. (2017). Teaching efficacy: Exploring relationships 
between mathematics and science self-efficacy beliefs, PCK and domain knowledge among preservice 
teachers from the United States. Teacher Development, 21(1), 1–20. https://​doi.​org/​10.​1080/​13664​530.​
2016.​12043​55.

Tschannen-Moran, M., & Hoy, A. W. (2001). Teacher efficacy: Capturing an elusive construct. Teaching 
and Teacher Education, 17(7), 783–805. https://​doi.​org/​10.​1016/​S0742-​051X(01)​00036-1.

Tschannen-Moran, M., Hoy, A. W., & Hoy, W. K. (1998). Teacher efficacy: Its meaning and measure. 
Review of Educational Research, 68(2), 202–248.

Vescio, V., Ross, D., & Adams, A. (2008). A review of research on the impact of professional learning com-
munities on teaching practice and student learning. Teaching and Teacher Education, 24(1), 80–91. 
https://​doi.​org/​10.​1016/j.​tate.​2007.​01.​004.

Wake, G., Swan, M., & Foster, C. (2016). Professional learning through the collaborative design of prob-
lem-solving lessons. Journal of Mathematics Teacher Education, 19(2–3), 243–260. https://​doi.​org/​10.​
1007/​s10857-​015-​9332-9.

Warfield, V. (2014). Invitation to Didactique. Springer. https://​doi.​org/​10.​1007/​978-1-​4614-​8199-7
Watson, S., & Marschall, G. (2019). How a trainee mathematics teacher develops teacher self-efficacy. 

Teacher Development, 23(4), 469–487. https://​doi.​org/​10.​1080/​13664​530.​2019.​16333​92.
Wood, K. (2020). The path of teachers’ learning through lesson and learning studies. International Journal 

for Lesson and Learning Studies, 9(2), 93–99. https://​doi.​org/​10.​1108/​IJLLS-​12-​2019-​0083.
Zaslavsky, O., Chapman, O., & Leikin, R., et al. (2003). Professional development of mathematics educa-

tors: Trends and tasks. In A. Bishop (Ed.), Second International Handbook of Mathematics Education 
(pp. 877–917). Springer. https://​doi.​org/​10.​1007/​978-​94-​010-​0273-8_​28

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.22237/jmasm/1257035100
https://doi.org/10.1016/j.ijer.2018.01.011
https://doi.org/10.1007/978-3-030-04031-4
https://doi.org/10.1007/978-3-030-04031-4
https://doi.org/10.1108/IJLLS-09-2018-0061
https://doi.org/10.1007/978-94-007-4978-8_91
https://doi.org/10.1016/j.tate.2008.10.005
https://doi.org/10.1108/IJLLS-12-2015-0042
https://doi.org/10.1007/s11858-016-0787-7
https://doi.org/10.1007/s10833-006-0001-8
https://doi.org/10.1007/s10833-006-0001-8
https://www.researchgate.net/publication/289504213_Beyond_Show_and_Tell_Neriage_for_Teaching_Through_Problem-Solving_-_Ideas_from_Japanese_problem-Solving_Approaches_for_Teaching_Mathematics
https://www.researchgate.net/publication/289504213_Beyond_Show_and_Tell_Neriage_for_Teaching_Through_Problem-Solving_-_Ideas_from_Japanese_problem-Solving_Approaches_for_Teaching_Mathematics
https://www.researchgate.net/publication/289504213_Beyond_Show_and_Tell_Neriage_for_Teaching_Through_Problem-Solving_-_Ideas_from_Japanese_problem-Solving_Approaches_for_Teaching_Mathematics
https://doi.org/10.1007/s11858-015-0752-x
https://doi.org/10.1108/IJLLS-09-2021-0076
https://doi.org/10.1108/IJLLS-09-2021-0076
https://doi.org/10.1080/13664530.2016.1204355
https://doi.org/10.1080/13664530.2016.1204355
https://doi.org/10.1016/S0742-051X(01)00036-1
https://doi.org/10.1016/j.tate.2007.01.004
https://doi.org/10.1007/s10857-015-9332-9
https://doi.org/10.1007/s10857-015-9332-9
https://doi.org/10.1007/978-1-4614-8199-7
https://doi.org/10.1080/13664530.2019.1633392
https://doi.org/10.1108/IJLLS-12-2019-0083
https://doi.org/10.1007/978-94-010-0273-8_28


	 E. M. Lendínez Muñoz et al.

1 3

Authors and Affiliations

Elena M. Lendínez Muñoz1   · Francisco J. García García1   · 
Ana M. Lerma Fernández1   · Ana M. Abril Gallego2 

 *	 Francisco J. García García 
	 fjgarcia@ujaen.es

	 Elena M. Lendínez Muñoz 
	 elmunoz@ujaen.es

	 Ana M. Lerma Fernández 
	 alerma@ujaen.es

	 Ana M. Abril Gallego 
	 amabril@ujaen.es

1	 Science Education Department (Mathematics Education), Universidad de Jaén, Paraje de Las 
Lagunillas s/n, Jaén 23071, Spain

2	 Science Education Department (Science Education), Universidad de Jaén, Paraje de Las Lagunillas 
s/n, 23071 Jaén, Spain

http://orcid.org/0000-0002-4904-5328
http://orcid.org/0000-0002-0048-408X
http://orcid.org/0000-0002-1549-3878
http://orcid.org/0000-0002-9160-711X

	Increase in self-efficacy in prospective teachers through theory-based lesson study
	Abstract
	Introduction
	Theoretical framework
	Lesson study, theories and didactic paradigms
	The Theory of Didactical Situations as a didactic paradigm
	Lesson study based on the Theory of Didactical Situations
	The notion of self-efficacy and connections with a specific didactic paradigm

	Methodology
	Background and groups involved in the study
	Design and implementation of the TDS-LS cycles
	Instrument and data collecting

	Results
	Discussion
	Evolution of each group
	Differences between groups

	Conclusions
	References


