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Abstract This article investigates changes in student teachers’ teacher self-efficacy
beliefs (SEBs) as part of their competence development during their three-year bach-
elor’s program and how these changes can be explained through practical learning
opportunities. Using two bachelor’s student teacher cohorts who studied during and
prior to COVID-19, differences in the development of their competence are ana-
lyzed longitudinally over three time points. Unexpectedly, no increase in SEBs was
observed; rather, a significant decline was identified, with little practical relevance
for the cohort who had studied before and medium practical relevance for the cohort
who studied during the pandemic. At the end of their bachelor’s program, students
in the cohort who studied before the pandemic reported slightly higher levels of
SEBs than those who had to study during the pandemic. A path model indicates that
studying during the pandemic negatively impacted both practical learning opportuni-
ties and changes in student teachers’ SEBs, whereas practical learning opportunities
positively impacted SEBs changes. The findings’ implications for practical learning
opportunities in initial teacher education are discussed.

Keywords COVID-19 · Longitudinal study · Practical learning opportunities ·
Teacher education · Teacher self-efficacy beliefs

1 Introduction

As in many other countries worldwide, universities and schools in Germany closed
in 2020 and 2021, either temporarily or completely, as a result of the COVID-
19 pandemic, and student teachers had to rely on digital learning opportunities.
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Moreover, student teachers in Germany have recently experienced severe cutbacks in
terms of practical learning opportunities owing to school closures and the challenges
that schools have had to confront in adapting to online teaching (König et al. 2020).

This paper examines how school closure constraints during the COVID-19 pan-
demic have affected student teachers’ competence development (Carrillo and Flores
2020). Student teachers’ teacher self-efficacy beliefs (SEBs) are examined as a core
characteristic of their competence (Baumert and Kunter 2013) and as a research
construct (e.g., Tschannen-Moran and Woolfolk Hoy 2001) that has been previously
applied in numerous empirical studies as an outcome of student teachers’ practical
learning. Practical learning opportunities are captured using students’ self-reports
regarding 65 activities in four substantial dimensions: lesson planning, teaching,
linking theories to situations, and reflecting on practice, thus covering the major
demands placed on student teachers during higher education (Seifert and Schaper
2018). Using two different cohorts of bachelor students—one who graduated in
2018, the other in 2021—we investigate whether differences are evident in the de-
velopment of student teachers’ competence in times of COVID-19 vs. before. Our
research emphasizes the importance of supporting student teachers’ development of
their professional competence during the COVID-19 pandemic to ensure that they
have equal opportunities in becoming highly qualified teachers. Implications of the
findings for designing practical learning opportunities in initial teacher education
are discussed.

1.1 Student teachers’ teacher self-efficacy beliefs

Perceived self-efficacy is defined as “people’s beliefs about their capabilities to
exercise control over their own level of functioning and over events that affect their
lives” (Bandura 1991, p. 257). As socio-cognitive theory regards these beliefs as
domain- and situation-specific (Bandura 1997), SEBs have been related to the target
group of teachers and the professional demands of teaching. Teachers’ SEBs concern
teachers’ confidence in their abilities to successfully master classroom teaching and
student learning (Klassen and Chiu 2010; Klassen et al. 2011; Tschannen-Moran
et al. 1998; Tschannen-Moran and Woolfolk Hoy 2001). Research on teachers’
SEBs has substantially increased in recent decades, demonstrating its relevance for
outcomes such as teachers’ instructional quality, students’ cognitive and motivational
learning, and teachers’ well-being (e.g., Bach 2022; Klassen and Chiu 2010; Zee and
Koomen 2016). Today, teacher self-efficacy is considered central to describing and
analyzing teachers’ motivation and reflection on their abilities (e.g., Lauermann and
ten Hagen 2021), and SEBs have been conceptualized as a key element of teacher
competence (Baumert and Kunter 2013; Klassen et al. 2011; Miller et al. 2017).

Teachers’ SEBs may be shaped as early as during the initial stages of teacher
education. Theoretically, this concerns “the personal transformation from student
to teacher” that student teachers must confront as an overall developmental task
(Klassen and Durksen 2014, p. 158; Ostermann 2014). Upon entry into initial teacher
education, student teachers’ self-conception remains closely related to the role they
held as students attending school, as their experience gained during that time is
still paramount (Jordell 1987; Lortie 1975). Role-taking is an essential aspect of
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initial teacher education, which aims to foster student teachers’ professional devel-
opment. This entails transforming the student’s perspective on teaching and school
into a more professional teacher’s view (König et al. 2016). Consequently, over the
course of initial teacher education programs, student teachers are required to repeat-
edly reflect on their self-conception as they progress toward professionalism (Arnold
et al. 2011). For example, observing successful teacher–student interactions or early
success during a practicum with positive feedback from mentors can support this
transformation (Fackler and Malmberg 2016; Makrinus 2012; Morris et al. 2017).
Because such experiences are considered “sources” of SEBs (Bandura 1997) as will
be outlined in the following, they can enhance student teachers’ SEBs. Owing to
teachers’ SEBs’ importance as a key characteristic of the professional teacher and
an outcome of initial teacher education, they have been utilized as a measure in
numerous evaluations of initial teacher education (e.g., Bach and Hagenauer 2021;
Pendergast et al. 2011; Schüle et al. 2017).

1.2 Change and development of teacher self-efficacy beliefs during teacher
education

Initial teacher education programs are expected to support student teachers’ SEBs
development to prepare them for professional teaching (e.g., Berg and Smith 2018;
Tschannen-Moran and Woolfolk Hoy 2007; Woolfolk Hoy 2008; Yada et al. 2021).
Numerous empirical studies have found that student teachers’ SEBs generally in-
crease during teacher training (e.g., Garvis et al. 2012; Palmer 2006; Schulte et al.
2008; Seifert and Schaper 2018; Swan et al. 2011; Woolfolk Hoy and Burke Spero
2005). However, these findings are not homogeneous (e.g., Caires et al. 2012; Duffin
et al. 2012; Schüle et al. 2017), and further empirical research is required to examine
the change of student teachers’ SEBs during initial teacher education and to identify
which factors best support its development (Duffin et al. 2012; van Dinther et al.
2011).

Teachers’ SEBs are considered subject to change during initial teacher educa-
tion (Bandura 1997; Woolfolk Hoy and Burke Spero 2005); in particular, practical
learning opportunities appear to be influential in the early increase of self-efficacy
among student teachers (Eisfeld et al. 2020; Fives et al. 2007; Klassen and Durksen
2014; Schüle et al. 2017; Seifert and Schaper 2018). Practical learning opportuni-
ties usually relate to teaching practice (sometimes denoted as “field experience”,
Tatto et al. 2012, p. 34, or “practice”, Ball and Forzani 2009). They are closer to
vocational teaching than the academic coursework undertaken at university, thus ap-
proaching teacher professionalism proactively and responsibly (König et al. 2017a;
Flores 2016; Sachs 2000). Teaching practice is essential for student teachers’ acqui-
sition of expertise (Berliner 2004) and reflective practice (Schön 1983). Regarding
the construct of teachers’ SEBs that specifically builds on experiences gained in
the relevant domain (Bandura 1997), practical learning opportunities seem consti-
tute an indispensable segment of teacher education programs with respect to the
development of student teachers’ SEBs.

Practical learning opportunities are an essential component of many teacher edu-
cation programs worldwide (Arnold et al. 2014; Flores et al. 2014). Student teach-
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ers are typically required to observe teaching and teach their first lessons as part
of their training (Moulding et al. 2014). Corresponding experiences may be per-
ceived as successful events by student teachers—denoted as “vicarious experiences”
(teacher observation) and “mastery experiences” (teaching practice) (Bandura 1997;
Klassen and Durksen 2014; Tschannen-Moran and Woolfolk Hoy 2007)—fostering
their anticipation of success in future teaching situations. Such experiences serve
as “sources” of SEBs (Bandura 1997). This learning and reflection process among
student teachers may contribute to increased SEBs stability that extends into their
early career and in-service teaching competence development.

Seifert and Schaper (2018) evaluated long-term practicum effects using a pre–post
design at three German universities. Student teachers’ SEBs increased significantly
(d= 0.50), and this change could be predicted by the amount of planning (β= 0.15,
p< 0.05) and teaching activities (β= 0.17, p< 0.01) performed by the student teachers
(Seifert and Schaper 2018, p. 212). However, other studies have yielded contradic-
tory findings, identifying a decline that followed the increase (e.g., Woolfolk Hoy
and Burke Spero 2005). Mastery experiences may be more successful than vicarious
experiences in fostering SEBs (Pfitzner-Eden 2016a). Against this background, we
conclude that the questions of how teacher SEBs change and develop during initial
teacher education and how teacher education characteristics such as practical learn-
ing opportunities affect this development remain largely and merit further empirical
investigation (Clark and Newberry 2019; Hascher and Hagenauer 2016).

1.3 Initial teacher education during COVID-19 university and school closures

Aside from research desiderata relating specifically to the change and development of
student teachers’ SEBs during initial teacher education, institutionalized processes
of teaching and learning to teach have faced unprecedented challenges since the
outbreak of the COVID-19 pandemic (Carrillo and Flores 2020), which gave rise
to unfamiliar distance teaching and learning scenarios. In Germany, the need for
teachers to adapt to online teaching was hindered by schools’ lack of equipment and
resources, and teachers’ inadequate skills to cope with the digital transformation
(König et al. 2020).

While many universities successfully transitioned to online teaching, student
teachers’ practical learning opportunities were significantly affected by school clo-
sures. This impacted the design and implementation of teaching practice during
initial teacher education, either eliminating it entirely or moving it online as an al-
ternative. Whereas students might be provided with surrogate teaching observation
(e.g., by using online videos), their learning to practice in real teaching context was
most likely reduced to a larger extent (Wyss and Staub 2021). We therefore assume
that the reduction of practical learning opportunities due to pandemic might gener-
ally be related to “mastery experiences” (teaching practice) rather than “vicarious
experiences” (teacher observation) as important sources of SEBs (Bandura 1997).

The impact of partial school closures and reduced practical learning opportunities
on student teachers’ SEBs development has emerged as a key research question that
has practical relevance, as students generally evaluate practical learning opportunities
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as crucial for their professional growth (Arnold et al. 2011; Cohen et al. 2013; König
and Rothland 2018).

2 Research questions and hypotheses

Our study addresses the following research questions:

1. Do student teachers’ SEBs increase during their three-year bachelor program?
2. Do comparisons of student teachers before and during the COVID-19 pandemic

reveal any differential SEB development?
3. Can the practical learning opportunities to which student teachers are exposed

throughout their bachelor studies predict SEB changes?
4. Have the reduced practical learning opportunities during COVID-19 affected stu-

dent teachers’ SEB development?

In line with existing research, we hypothesize a significant increase in student
teachers’ SEBs over the course of their bachelor’s degrees (first hypothesis, H1).
Focusing on three time points, each close to the end of the academic year, student
teachers’ SEBs are expected to increase at the end of their three-year bachelor’s
degree following a linear trend. Since the partial school closures caused by the
COVID-19 pandemic resulted in the severe reduction of practical learning opportu-
nities, a comparison of bachelor cohorts studying during and before COVID-19 will
reveal a smaller increase in student teachers’ SEBs (H2).

The bachelor program under study comprises substantial practical learning op-
portunities, with the requirement that students complete two different practicum
types. One practicum takes place outside school and relates to different forms of
vocational explorations. The other practicum—more relevant to our study—takes
place in school and serves to expose students to typical vocational teacher tasks and
how teachers master these tasks in their daily work. Student teachers must serve in
a school of the type they hope to teach in: for example, a primary school student
teacher must be assigned to a primary school. The minimum practicum length is
25 days with 100h of actual participation at school. The student teachers’ activities
vary, but they typically observe lessons and teach under the supervision of an in-ser-
vice teacher who serves as their mentor during the practicum. Student teachers may
take on teaching responsibilities, though this is not a curricular requirement. How-
ever, they usually do (König et al. 2017b). Credits are given for a total workload of
180h, including preparation and reflection as well as documenting practical learning
opportunities. During the same semester, student teachers also attend a preparation
methods course with a curriculum aligned with the following overarching topics:
teaching, education, assessment, and professional development. Student teachers are
required to document their practical learning experiences in portfolios and reflect
on their practical learning as part of an evaluation meeting. In addition to these
formal practical learning approaches, student teachers also enjoy “opportunities for
enactment and experimentation (...) through the use of approximations of practice”
(Grossman et al. 2009, p. 2076)—for example, role-playing in academic seminars.
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The theoretical underpinnings and empirical evidence outlined here led us to hy-
pothesize that change in student teacher SEBs can be significantly predicted based on
the amount of practical learning opportunities (including approximations of practice)
to which individual student teachers are exposed during their bachelor’s program
(H3). Again, in a path modeling analysis, we assume an indirect effect on the co-
hort’s differential SEBs development owing to the reduction in opportunities for
practical learning caused by the COVID-19 pandemic (H4).

3 Methods

3.1 Participants and procedures

Data were collected as part of the Quality Assurance in the project Zukunftsstrategie
Lehrer*innenbildung Köln (ZuS) [Strategy for the future of teacher education in
Cologne], an empirical study on teacher preparation at the University of Cologne.
This university is one of the largest higher education institutions providing teacher
education in Germany. Two bachelor student teacher cohorts who had begun studying
either in winter term 2015 (cohort A) or three years later in winter term 2019
(cohort B) were longitudinally sampled at three time points (T) each (T1: summer
2016/2019, T2: summer 2017/2020, T3: summer 2018/2021 for cohort A/B, see
Fig. 1). Whereas cohort A represents the situation before the pandemic, cohort B was
confronted with the pandemic in March 2020 prior to entering their fourth semester
in the summer term, which at German universities usually begins in April. As their
university did not return to partial opening until October 2021, the second half
of cohort B’s bachelor degree differed significantly from that of cohort A, despite
both cohorts having begun their initial teacher education programs under similar
conditions. This allowed comparative analyses and the examination of differences

Fig. 1 Data collection design.
(ITE initial teacher education,
T time point)

T1 T2 T3Cohort A

2016 2017 2018

2nd 
Semester

4th 
Semester

6th 
Semester

Entering 
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term

T1 T2 T3Cohort B
2019 2020 2021

Equivalent context 
of ITE

Different context 
caused by pandemic

2015/2016

2018/2019

University lockdown, 
distant studying starts 
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in learning opportunities associated with the pandemic and possible differential
effects of cohorts during their study as a result of these differences.

3.2 Sample

A complete survey of student teachers in that specific semester was conducted at
each time point, but the response rate was merely moderate (Min. 28.0%–Max.
43.7%, see Table 1). Student teachers were surveyed during compulsory lectures,
thus preventing their individual self-selection during participation. However, only
online surveys were allowed during the pandemic therefore decreasing cohort B
response rate at T2 and T3, which must be regarded as a limitation for our com-
parison. Our sample presumably constitutes a positive selection of student teachers,
since for example the population decreases over their three-year bachelor’s pro-
gram (e.g., nearly every third cohort B student dropped out between T1 and T3,
see Table 1). Panel mortality most likely occurred as well. Moreover, more female
student teachers are represented in the surveys (around 80%) than could be expected
from the population statistics (around 70%, see Table 1). Panel samples used in the
analysis presented here include only 331 student teachers from both cohorts (co-
hort A/B: 210/111) who could be followed up at all three time points. The relatively
small panel sample size reflects the practical difficulties we experienced in reaching
student teachers and encouraging them to participate at all three time points.

The student teachers surveyed represent all teacher education programs provided
by the university. These programs prepare them for teaching in primary school
(17%), lower secondary school (14%), grammar school (22%), vocational colleges
(3%), or special needs education (42%). These proportions roughly correspond to the
proportions in the population of T3 (cohort A/B: 11%/21%, 13%/17%, 23%/14%,
2%/6%, 51%/40%). In our sample, 89.4% of the students were female, 8.4% were
male, 0.3% were diverse, and 1.9% provided other information about gender, with
no significant difference between cohort panel samples (χ2= 0.606, df= 3, p (two-
tailed)= 0.895). The student teachers had a grade point average (Abiturnote) of
M= 2.09 (SD= 0.53, Min.= 1.0, Max.= 3.6), with no significant mean difference be-
tween cohort panel samples (F (1,319)= 1.51, p= 0.22). At T1, student teachers were,
on average, M= 20.7 years old (SD= 3.3, Min.= 18, Max.= 48) with no significant
mean difference between cohort panel samples (F (1,317)= 0.41, p= 0.523).

Table 1 Population and sample statistics

Cohort T1 T2 T3 Panel

Population
(female)

Sample
(female)

Population
(female)

Sample
(female)

Population
(female)

Sample
(female)

A 1,668
(68.6%)

729
(80.7%)

1,433
(69.8%)

605
(83.8%)

1,238
(69.1%)

428
(82.7%)

210

Response – 43.7% – 42.2% – 34.6% –

B 1,757
(69.9%)

668
(79.8%)

1,490
(70.0%)

429a

(82.1%)
1,205
(68.5%)

338a

(80.8%)
111

Response – 38.0% – 28.8% – 28.0% –
aOnline survey during COVID-19 pandemic university closure
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3.3 Instruments

Student teachers’ SEBs were measured using Pfitzner-Eden’s (2016b) TSES instru-
ment, consisting of 12 items and comprising three facets: instructional strategies,
classroom management, and student engagement. Each facet was covered by four
items (9-point Likert-scale from “not at all certain” to “absolutely certain”). How-
ever, previous studies (e.g., Berg and Smith 2014; Duffin et al. 2012) have called
the differentiated three-factor structure of TSES into question for target groups like
student teachers who have little teaching experience. As they suggest a general
SEBs score as a better solution, we thus examined the factorial structure in our data.
For this specific instrument analysis, the panel sample survey data from all time
points and both cohorts were merged into a single file with a total of 993 cases
(3 * 210+ 3 * 111). Using the software package Mplus (Muthén and Muthén 2017),
a second-order confirmatory factor analysis (CFA) was performed using maximum
likelihood estimation to simultaneously compare factor loadings of items and fac-
tor loadings of the overall score based on the three facets (Fig. 2). The model-
based imputation option (full information maximum likelihood, FIML) was used
to deal with missing data. The model fit was good (χ2= 175.964, df= 51, p< 0.001;
CFI= 0.970, SRMR= 0.038). As loadings for the second factor are relatively high
(0.90/0.66/0.84) and following the principle of parsimony (e.g., Vandekerckhove
et al. 2015), we conclude that an overall score of teachers’ SEBs may legitimately
be used in our data. Subgroup analyses yielded insight into measurement invariance
(configural invariance) of the second-order CFA (cohort A: χ2= 103.109, df= 51,
p< 0.001; CFI= 0.977, SRMR= 0.036; cohort B: χ2= 133.273, df= 51, p< 0.001;
CFI= 0.958, SRMR= 0.047).

Practical learning opportunities were surveyed at T3. We used an instrument
that had already been applied in other studies of student teachers’ SEBs with large
samples from various universities in Germany (e.g., Seifert and Schaper 2018). It

SEBs

CM SEIS

1 2 3 4 5 6 7 8 9 10 11 12

.90*** .66*** .84***

.50*** .63*** .68*** .66*** .90*** .87*** .91*** .69*** .70*** .82*** .81*** .62***

Fig. 2 Findings from confirmatory factor analysis on teacher self-efficacy beliefs as a second-order fac-
tor overall score (standardized coefficients). (SEBs overall score teacher self-efficacy beliefs, IS teacher
self-efficacy beliefs facet of instructional strategies, CM teacher self-efficacy beliefs facet of classroom
management, SE teacher self-efficacy beliefs facet of student engagement. Numbers 1 to 12 indicate the
12 items of Pfitzner-Eden’s (2016b) TSES instrument)
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Table 2 Item examples from the practical learning opportunities scales, number of items, and coefficients
on scale reliability

Scale Number of
items

Item example α
Cohort A Cohort B

Lesson planning 12 I have formulated learning
goals aligned to the curriculum

0.85 0.85

Teaching 31 I have checked attendance 0.93 0.93

Linking theories to
situations

11 I have observed teaching meth-
ods that I have learned about
during my university course

0.80 0.83

Reflecting on prac-
tice

11 I have drawn conclusions for
future teaching

0.79 0.85

α Cronbach’s Alpha

comprises 65 items with which student teachers are required to report on their
teaching practice activities. The items are classified into four dimensions (lesson
planning, teaching, linking theories to situations, reflecting on practice), thus cov-
ering the major demands placed on student teachers during higher education. The
instrument’s rationale was developed by König et al. (2014) with conceptual con-
siderations drawn from theories regarding teachers’ professionalism and cognitive
psychology as well as comprehensive analyses of teacher education curricular doc-
uments and expert reviews. The instrument has since been used in various empirical
studies. For example, an in-depth factor analysis providing evidence for the four di-
mensions of the instrument was carried out by König et al. (2017b), using a sample
of 1,347 bachelor student teachers in their fifth semester (i.e., a comparable target
group to the sample of bachelor students in their sixth semester in the present study)
from 18 universities or pedagogical colleges in Austria and Germany. Predictive
validity could be provided for student teachers’ acquisition of general pedagogical
knowledge (assessed via a standardized paper–pencil test at two time points) during
initial teacher education in Austria and Germany (König and Klemenz 2015; König
et al. 2017b).

The scale inventory introduces items using the initial question “During your in-
school opportunities to learn, have you conducted the following activities?” and
student teachers are asked to answer “yes” (coded as 1) or “no” (coded as 0), re-
sulting in scale scores ranging from 0 to 1. Our data showed good scale reliability
(Table 2). Using the four scales as manifest indicators that specify a latent variable,
we performed a CFA, which indicated a good model fit (χ2= 7.766, df= 2, p< 0.05;
CFI= 0.988, SRMR= 0.019). Subgroup analysis provided insight into measurement
invariance (cohort A: χ2= 8.656, df= 2, p< 0.05; CFI= 0.980, SRMR= 0.024; co-
hort B: χ2= 0.481, df= 2, p= 0.786; CFI= 1.000, SRMR= 0.009). This examination
of the instrument’s factorial structure in the present analysis corresponds well with
the psychometric properties reported in previous studies (König et al. 2014, 2017b;
König and Klemenz 2015; Seifert and Schaper 2018).
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3.4 Data analysis

Repeated measure analyses of variance were conducted to test H1 and H2, and a path
analysis is carried out to test H3 and H4.

4 Findings

4.1 Student teachers’ SEBs

Table 3 and Fig. 3 present descriptive statistics for student teachers’ SEBs, indicating
a decline between T1 and T2. While this decline persisted during the pandemic,
student teachers who studied before pandemic showed no significant change in their
SEBs between T2 and T3.

To test H1, we conducted a repeated measure analysis of variance (ANOVA). No
violation of sphericity was observed (Mauchly-W (2)= 0.985, p= 0.118). Time points
had a significant influence on student teachers’ SEBs (F (2,576)= 17.77, p< 0.001,
ηp2= 0.058). As the descriptive statistics in Fig. 3 show, this indicates the decline
in SEBs among student teachers. Bonferroni pairwise mean difference comparisons

Table 3 Change in teachers’ SEBs (panel sample; means, SD, and t-test T1 vs. T2 vs. T3, T1 vs. T3 for
each cohort A and B)

Cohort T1 T2 T3 T1 vs. T2 T2 vs. T3 T1 vs. T3

M
(SD)

M
(SD)

M
(SD)

t df t df t df

A 6.85
(0.32)

6.70
(0.84)

6.64
(0.95)

3.03** 187 0.43 185 3.13** 198

B 6.99
(0.87)

6.81
(0.89)

6.52
(1.00)

2.16* 106 4.23*** 108 5.76*** 104

*p< 0.05, **p< 0.01, ***p< 0.001

6

6,2

6,4

6,6

6,8

7

7,2

T1

a b

T2 T3

Cohort A Cohort B

6,0

6,2

6,4

6,6

6,8

7,0

7,2

T1 T2 T3

Cohort A Cohort B

Fig. 3 Student teachers’ SEBs per cohort (a means in the panel sample, b means and 95-% confidence
interval in the full sample at each time point)
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show all mean differences as statistically significant. As a measure of effect size,
f was computed (Cohen 1988), indicating a medium size effect (f= 0.25). As Table 3
demonstrates, the decrease in SEBs between T1 and T3 is significant, with small
practical relevance for cohort A (d= 0.22 [0.08; 0.36]) but medium size in cohort B
(d= 0.56 [0.36; 0.77]).

To test H2, we used this design and introduced cohort as a factor. This more com-
prehensive two-factor ANOVA design allows for the examination of differentiated
evolution profiles between the cohorts by looking at the interaction effect, which
is statistically significant (F (2,574)= 4.61, p< 0.05, ηp2= 0.016) with small practical
relevance (f= 0.13).

The SEBs means were not significantly different at T3 (F (1,310)= 1.58, p= 0.21,
η2= 0.005); however, in the full sample (Fig. 3), they differ significantly with small
practical relevance (F (1,707)= 9.01, p< 0.01, η2= 0.013). At the end of their bache-
lor program, cohort B student teachers tend to indicate slightly lower levels of SEBs
than cohort A student teachers. Moreover, means at each time point per cohort are
almost identical in both the panel and the full sample, since the panel sample means
fall well within the 95%-confidence interval of full sample means (Fig. 3). The
only exception is cohort B’s SEBs mean at T2, which is slightly higher than ex-
pected within the full sample 95%-confidence interval. This underlines the positive
selection of the panel sample but does not affect our interpretation of differential
development between cohorts.

4.2 Practical learning opportunities

Cohort B generally indicated fewer practical learning opportunities than cohort A.
Comparison of the full samples reveals that cohort A’s means are significantly higher
than those of cohort B (“lesson planning”: t (629)= 2.251, p= 0.025, “teaching”:
t (629)= 2.149, p= 0.032). In the panel sample, however, significant mean differ-
ences could only be found for “linking theories to situations” (F (1,295)= 3.81,
p= 0.05, η2= 0.013) and mean differences at the 10% significance level for “plan-
ning” (F (1,297)= 3.13, p= 0.07, η2= 0.010), each with cohort B students indicating
that they had enjoyed fewer opportunities (Fig. 4).

0,0

0,1

0,2

0,3

0,4

0,5

0,6

Lesson 
planning Teaching Linking theories

to situa�ons
Reflec�ng 
on prac�ce

Fig. 4 Means of practical learning opportunities per cohort (bars: full sample (cohort A: blue color,
cohort B: orange color), line: panel sample)
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4.3 Path modeling

To test H3 and H4, a path model was specified (Fig. 5). T3 student teachers’ SEBs
was specified as a dependent variable and controlled for previous time points, al-
lowing us to interpret the effects of other predictors as changes in SEBs over time.
Having used SEBs as an overall measure, we refrained from specifying SEBs as a la-
tent variable because of the relatively small size of the panel samples (cf. Bentler
and Chou 1987). By contrast, practical learning opportunities were specified as la-
tent variable and measured using the four scales (lesson planning, teaching, linking
theories to situations, reflecting on practice) as indicators. Cohort assignment was
included as a dichotomous variable, predicting SEBs at each time point as well as
practical learning opportunities.

Again, we used the software package Mplus (Muthén and Muthén 2017),
maximum likelihood estimation, and FIML to deal adequately with missing
data. The overall model fit was good (χ2= 45.731, df= 15, p< 0.001; CFI= 0.956,
SRMR= 0.035). SEBs showed moderate stability over time (0.41, p< 0.001, between
T1 and T2; 0.57, p< 0.001, between T2 and T3). Practical learning opportunities
were shown to affect changes in SEBs (0.15, p< 0.05): the more practical learning
opportunities the student teachers had, the stronger their agreement was on the
SEBs scale. Cohort (1= studying in times of COVID-19 vs. 0= studying before) had
direct negative effects on both practical learning opportunities (–0.13, p< 0.05) and
changes in SEBs between T2 and T3 (–0.09, p< 0.05).

SEBs1 SEBs2 SEBs3

P–.13*

.41*** .57***

.15*.04

P1 P2 P3 P4

.77*** .58*** .81*** .83***

.19*

.11*
.03

–.09*

C

Fig. 5 Findings from path modeling on teachers’ SEBs as an outcome (standardized coefficients). (C co-
hort (A= 0, B= 1), P1 lesson planning, P2 teaching, P3 linking theories to situations, P4 reflecting on
practice, SEBs1 self-efficacy beliefs time point 1, SEBs2 self-efficacy beliefs time point 2, SEBs3 self-
efficacy beliefs time point 2)
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5 Discussion

In this article, we analyzed changes in student teachers’ SEBs as part of their
competence development during their three-year bachelor’s program and how these
changes can be explained by the practical learning opportunities to which they
have been exposed. Two different bachelor student teacher cohorts were included
to determine whether the study conditions before and during COVID-19 exerted
differential effects.

Against our expectations based on the literature survey, we observed no increase
in the student teachers’ SEBs. Rather, we identified a significant decrease, with little
practical relevance for cohort A and medium practical relevance for cohort B. At the
end of their bachelor’s program, students who studied before the pandemic reported
slightly higher SEBs than those who were obliged to study during the pandemic.
Therefore, while H1 (increase in SEBs) was not confirmed, H2 (differential devel-
opment) could be confirmed. Moreover, according to student teachers’ self-reports,
studying during the pandemic was associated with fewer practical learning opportu-
nities. For example, student teachers studying during the pandemic reported they had
less opportunities to planning lessons (Fig. 4). A correspondent path model revealed
that studying during the pandemic negatively affected both practical learning oppor-
tunities and the development of student teachers’ SEBs. We therefore concluded H3
(practical learning opportunities predicting the change in SEBs) and, owing to an
additional direct cohort effect on practical learning opportunities, we also consider
H4 to have been confirmed.

Regarding the unexpected finding in relation to H1, as Pfitzner-Eden (2016a)
has shown, increased SEBs among student teachers is more likely to be related
to a teaching practicum that is more conducive to students’ attainment of mastery
(see also Seifert and Schaper 2018). Since the student teachers in our study were
at least formally required to observe teaching rather than to teach by themselves,
the vicarious experiences that they gained may have been the dominant source for
SEBs development that their teacher education programs had offered them to date
(Moulding et al. 2014).When giving priority to observing teaching during practicum,
students may learn about the complexity of teaching as a profession for the first
time (Bach 2022). Evaluating professional demands from the perspective now as
beginning teacher, their reflections on teaching as a profession may negatively impact
their SEBs (Pfitzner-Eden 2016a). However, the way student teachers cognitively
process their vicarious or mastery experience plays an important role.

Therefore, comparison of different student teacher cohorts during a typical teach-
ing practicum, such as the long-term practicum, before and during COVID-19 might
have shown clearer effects on the change of SEBs. Besides, one should consider that
student teachers already started out with relatively high levels of SEBs at the end
of their second semester (i.e., T1 in our study design). With means near the value
of 7, their agreement on the nine-point Likert-scale was, on average, very high, and
the level that they showed at the end of their bachelor studies still indicated high
average agreement. Consequently, their SEBs are strong. However, not necessarily
the level per se but rather the differential development depending on learning oppor-
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tunities was the specific focus of our study. Therefore, we were primarily interested
in analyzing and reflecting on possible factors contributing to this development.

Regarding the student teachers’ practical activities, it is interesting to see that
lesson planning was reduced during the pandemic (Fig. 4). As Seifert and Schaper
(2018) demonstrated, the two dimensions of “lesson planning” and “teaching” sig-
nificantly impact student teachers’ SEBs growth. Again, this reinforces the impor-
tance of vicarious and mastery experiences during practicum. Therefore, our find-
ings demonstrate how specific reductions in practical learning opportunities have
affected student teachers’ competence development. In particular, lesson planning
is a challenging task for professional teachers and is a curricular aspect of several
teacher preparation programs worldwide that should be systematically accounted
for in teacher education (Rothland 2021). Both vicarious and mastery lesson plan-
ning experiences are regarded as key sources for SEBs development, gained through
practical training from as early as bachelor’s teacher education programs. However,
our analysis suggests that student teacher cohorts impacted by COVID-19 pandemic
cutbacks have experienced deficits in key opportunities to develop their competence
during their initial teacher education. The effects we detected are small, but the path
analysis in particular facilitates a more comprehensive interpretation as it builds on
multivariate data from two longitudinal samples. We conclude that the significant
effects we identified are clearly of practical relevance and should be given care-
ful attention in educational policy. In any case, the return to unrestricted practical
learning opportunities for student teachers is crucial and should be assured once the
pandemic has been brought under control.

6 Limitations

Our study has several limitations that must be acknowledged. First, constraints in
recruiting the samples make it difficult to definitively judge the quality of our data.
Aside from population dropout, positive self-selection likely occurred when the
student teachers were invited to participate in the online surveys during university
closures. Cohort B students might thus be regarded as having been more motivated
and more committed to participating. Whether this bias caused underestimation
of differences between the two cohorts, including the differential decline in SEBs
during the pandemic, remains an open question, and representative survey data
might have yielded stronger evidence for a COVID-19 pandemic cohort effect.
Second, changes in SEBs might occur further into initial teacher education—that
is, among master’s student teachers or during induction (e.g., Pfitzner-Eden 2016a;
Seifert and Schaper 2018). Therefore, it is not possible to generalize our findings to
other segments of initial teacher education. Third, information on practical learning
opportunities was captured exclusively using students’ self-reports, prompting the
question of what differences were present in terms of institutional provision for the
two respective cohorts. Finally, we included student teachers from a single large
university in Germany only, making it difficult to generalize our findings across
higher education institutions that implemented different closure strategies during
the COVID-19 pandemic.
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