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ABSTRACT

For teachers to sustainably use evidence-based innovations in their classrooms, comprehensive
professional development (PD) initiatives are required. This study examined the relations
among teachers’ early perceptions of PD elements (i.e., their educators’ competence, the
innovation's perceived benefits for students, teachers' knowledge growth in PD), their overall
satisfaction with the PD program, and implementation success (innovation use, experienced
benefits) after one and a half school years. First, we trained n = 10 teacher educators to
implement an evidence-based reading innovation called The Reading Athlete. Over the next
half year, n = 54 teachers participated in a 30-hour PD program led by the teacher educators.
In the following school year, the teachers implemented The Reading Athlete into their reading
classroom. Teacher knowledge growth did not predict overall PD satisfaction; teacher
perceptions of their educators’ competence and the anticipated benefits of The Reading
Athlete were strongly associated with teacher PD satisfaction. PD satisfaction, in turn,
predicted the sustained use of the reading innovation after one and half school years. Our
results underscore the pivotal roles of teacher educators and complex material for teachers
in shaping PD satisfaction, and they highlight the importance of designing comprehensive
and satisfactory PD initiatives to foster sustainable innovation use.
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Introduction

Sustainable implementation of evidence-based innovations into classroom
practices relies heavily on comprehensive and well-structured professional
development (PD) initiatives for teachers (Slavin, 2020). These PD initiatives
play a critical role in equipping teachers with the necessary knowledge, skills,
and confidence to implement evidence-based innovations (Asterhan &
Lefstein, 2024).

The effectiveness of such PD initiatives is influenced by teachers’ early
perceptions of PD elements (Figure 1; Lipowsky, 2014). The implementation
of evidence-based innovations often begins with the support provided by
teacher educators, who play a pivotal role in preparing teachers for successful
implementation (Flores, 2018). Additionally, innovation-specific factors, such
as the perceived benefits and relevance of the innovation, significantly
contribute to teachers’ learning experiences (Rogers, 2003). Moreover, at the
teacher level, teachers’ own growth in knowledge influences the PD process
(Goldfeld et al., 2021).

The present study investigates the relationships between teachers’ early
perceptions of these PD elements and the outcomes of PD initiatives at two
time points: (1) teachers’ overall satisfaction with the PD program directly
after PD, and (2) subsequent implementation success of an evidence-based
innovation over one and a half school years (Figure 1). While the immediate
outcomes of PD initiatives center on teacher satisfaction with the PD program
(Lipowsky, 2014), long-term implementation success manifests in the sustained
use of the innovation and its experienced benefits for students (Petermann,
2014). By examining the relations between these outcomes, this study provides
insights into factors that contribute to the sustained implementation of
evidence-based innovations in classrooms. Understanding these factors can
inform the tailored support for teacher learning, ultimately leading to better
educational outcomes for students (Desimone, 2009).
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Figure 1
Relations among teacher perceptions of PD elements, PD program satisfaction, and implementation
Success

A distinctive feature of this study is its focus on teacher educators as the key
individuals responsible for implementing the PD program. In the context
of PD, the term teacher educator typically refers to individuals responsible
for organizing, delivering, or supporting PD initiatives for both preservice
and in-service teachers (Flores, 2018). In this study, we use the term to
describe facilitators working within a cascade model of PD implementation
(Prediger et al., 2019). Within this approach, facilitators—who are mostly
practicing teachers themselves—participate in a program that equips them
with PD materials and guidance for leading teacher PD sessions. These
teacher educators then conduct PD activities for teachers at multiple school
sites (Bruns et al., 2023; Stahnke et al., 2025). Preparing teachers to apply
evidence-based innovations through teacher educators represents a promising
approach for scaling up interventions. However, despite increasing efforts
to systematically disseminate innovations through teacher educators (e.g.,
KMK, 2020; Prediger & Selter, 2024), empirical research exploring the
relationship between teacher educator competencies and the effectiveness of
such PD programs remains limited (for an example, see McDowall et al.,
2007). One reason for the lack of empirical research in this area may be the
challenges inherent in the specific setting, such as small and often selective
samples. Against this background, the present study aims to provide insights
on the effects of a PD program delivered by teacher educators.
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1 Theoretical background

1.1 Teacher perceptions of PD elements
Participating in PD constitutes a complex process in which different
aspects can shape teacher satisfaction with the PD program (Lipowsky, 2014).
For instance, relevant teacher perceptions of PD may refer to different
elements, such as (1) characteristics of the educator, (2) characteristics of the
innovation, and (3) characteristics of the teacher.

Perceived competence of teacher educators. Teacher educators are key players in
PD processes (Lipowsky, 2014; McDowall et al., 2007). A range of competencies
is thereby required of teacher educators, including content knowledge,
communicative and reflective competencies, organizational competencies,
and pedagogical competencies (e.g., Koster et al., 2005). In the context of
online PD, for example, it was shown that teachers are more satisfied with
PD when more reflection processes are encouraged and when higher
teacher cognitive levels are activated, implying that prior teacher knowledge
is addressed (Meyer et al., 2023). However, teacher perceptions of educator
competencies have rarely been studied (Résken-Winter et al., 2018). Theore-
tically, teacher confidence in educator abilities may influence their active
engagement in PD and in their own learning processes. Therefore, when
teachers attribute high levels of competence to their educator, this is likely
to contribute to higher levels of satisfaction with the PD initiative.

Expected benefits of the innovation. The expected benefits of an innovation
refer to teacher beliefs regarding whether an innovation will be beneficial
and improve student learning outcomes (Petermann, 2014; Rogers, 2003);
such beliefs are likely to result in increased satisfaction with the PD initiative.
For an intervention to be perceived as beneficial, teachers need to see the
innovation’s relative advantage compared to the current teaching practice
(Ehlert et al., 2022). Moreover, in relation to long-term implementation
success, empirical evidence suggests that the innovation’s expected benefits,
measured as teacher expectancy of success, is pivotal in predicting teacher
innovation use (Abrami et al., 2004).

Perceived knowledge growth in PD. Teacher knowledge constitutes a key element
of their professional competencies encompassing different aspects, such as
general pedagogical knowledge, subject-matter content knowledge, and
pedagogical content knowledge (Baumert & Kunter, 2011; Shulman, 1986).
One key goal of PD programs is for teachers to acquire new knowledge on
specific topics (Goldfeld et al., 2021; Porter et al., 2023). Teachers value
practice-relevant knowledge that is applicable in day-to-day teaching
(Desimone & Garet, 2015) and name increasing or refreshing knowledge as
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amain reason for participating in PD (Krille, 2020). Thus, if teachers perceive
a PD program as one that increases their knowledge, this may contribute
to higher levels of satisfaction and teachers will more highly value the
program.

1.2 Teacher satisfaction with the professional development program

Teacher satisfaction with a PD program is often discussed as an immediate
outcome of teacher learning (Kirkpatrick & Kirkpatrick, 2016; Lipowsky,
2014), as it encompasses teachers’ initial satisfaction with the content, delivery,
and relevance of PD activities. Moreover, in various theoretical models,
satisfaction with the PD program is considered not only as an outcome but
as a predictor for long-term changes in teacher practices and professional
growth (Kirkpatrick & Kirkpatrick, 2016). When teachers are satisfied with
the PD program they received, it is reasonable to expect that teachers will
also implement the new knowledge and skills into their teaching practices
over time. Many PD interventions have therefore addressed and assessed PD
satisfaction, recognizing its importance in shaping teacher attitudes and
behaviors (e.g., Reeves & Pedulla, 2011). However, research has indicated that
while satisfaction with PD programs sometimes correlates with short-term
learning outcomes (Roszkowski & Soven, 2010), its association with sustained
behavioral changes over the long term is less consistent (Ebner & Gegenfurtner,
2019; Gessler, 2009). These observations, however, predominantly stem from
studies in which the PD initiatives focused on isolated workshops.
Comprehensive PD initiatives may offer better opportunities for teachers to
engage deeply with content and pedagogical practices over an extended period
(Desimone, 2009). They provide sustained opportunities for reflection,
collaboration, and iterative improvement that are typically not feasible within
the constraints of a single workshop session. Therefore, the combination of
well-designed, continuous PD and high levels of satisfaction with the PD
program seems patticularly crucial for fostering lasting implementation
success (Desimone, 2009).

1.3 Implementation success

Whereas satisfaction with the PD initiative is generally described as an
immediate outcome of the PD measure, implementation success refers to the
long-term adoption of PD principles in teacher practices (Petermann, 2014).
Important indicators for implementation success are (1) the use of the
innovation in the teacher’s own classroom practices and (2) the perceived
benefits of the innovation on student learning (Lipowsky, 2014).

Innovation use. Teacher PD is generally discussed as a means to bring about
substantial change in teacher practices (Lipowsky, 2014). These altered
practices manifest themselves in the extent to which the concepts learned
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in the PD are applied in the classroom (Kirkpatrick & Kirkpatrick, 2016).
The change can be measured via behavioral variables such as the use of the
innovation, i.e., the frequency and amount at which teachers implement
the innovation from the PD in their lessons (Powell et al., 2010; Teslo et al.,
2023). In the field of reading instruction, for example, the frequency and
amount at which an evidence-based intervention was used in the classroom
played an important role in bringing about learning success for students
(Roberts et al., 2022).

Experienced benefits of the innovation. Similar to the expected benefits, the
experienced benefits of an innovation refer to teachers noticing a relative
advantage of the concept (Rogers, 2003) after real classroom experiences.
In numerous theoretical models, positive innovation-related experiences are
considered a crucial element for long-term commitment to the innovation
(e.g., Guskey, 2002; Timperley et al., 2007) and a “key to the endurance of
any change in instructional practice” (Guskey, 2002, p. 384). In contrast,
practices for which teachers cannot find evidence of success in their learning
group are abandoned (Guskey, 2002). In order for teachers to commit to
implementing evidence-based innovations in the long term, they should
therefore experience the method working in their lessons and improving the
performances of their students.

2 Research questions

This study forms part of a broader research initiative aimed at fostering the
implementation of evidence-based reading practices in primary schools
through a comprehensive PD program for teachers. It received funding from
the German Federal Ministry of Education and Research (funding code:
01J12001D). Previous analyses demonstrated that the PD program had positive
mid-term effects (after one school year) and long-term effects (after one and
a half school years) on teacher knowledge, self-efficacy, and cooperative
behavior when compared to a waitlist control group (Ehlert & Souvignier,
under review). At the student level, additional analyses showed positive mid-
and long-term effects on reading fluency and positive mid-term effects on
sentence-level comprehension, also compared to a waitlist control group
(Ehlert et al., 2024). The present study examines the interplay between teacher
perceptions of PD elements, their satisfaction with the PD program, and
implementation success over one and a half school years, aiming to understand
how sustained changes can be effectively supported through PD. The PD
program is delivered by teacher educators, a field in which empirical research
remains scarce. Based on previous evidence, we expected to find positive
effects with the following research questions:
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Are there positive direct effects of teachers’ early perceptions of PD
elements, namely their educators’ competence (e.g., Meyer et al., 2023), the
innovation’s expected benefits (e.g., Rogers, 2003), and their knowledge
growth in PD (e.g., Krille, 2020) on teachers’ overall satisfaction with the
PD program?

Are there positive direct effects of teachers’ overall satisfaction with the
PD program on implementation success after one and a half school years of
implementation (i.e., teachers’ innovation use and the innovation’s experienced
benefits; see, for example, Reeves & Pedulla, 2011; Roszkowski & Soven,
2010)?

3 Method

3.1 Sample

Teacher edncators. Teacher educators were officially assigned by the participating
state coordinators from three German federal states (Bremen, Rhineland-
Palatinate, and Hesse) and were partially released from regular classroom
duties to support teacher PD at the state level. Sampling was thus a state-
coordinated process. The initial sample included # = 13 primary school
teachers. Due to dropouts caused by a flooding catastrophe and other state-
level tasks, the final sample consisted of 7 = 10 teacher educators. The selected
teacher educations were predominantly female (80%), with an average age
of 46.08 years (§D = 7.37). They had an average of 15.46 years (§D = 7.30)
of teaching experience at primary schools, and 76% already had prior
experience as teacher educators, averaging 5.32 years (§D = 4.75).

Teachers. To recruit teachers, schools in the participating states were
contacted by state coordinators and informed about the study. Interested
teachers attended an online session for detailed information. The initial
teacher sample included » = 68 primary school teachers. After excluding
teachers due to drop-out (# = 5) or insufficient data (i.e., less than two
measurement points; # = 9), the final sample comprised # = 54 teachers.
All the teachers who dropped out of the study provided reasons unrelated to
the intervention itself (e.g., parental leave due to pregnancy or transferring
to a different school). The included teachers were mostly female (91%) and
on average 41.71 years old (§D = 9.75). On average, they had 13.9 years of
teaching experience (§D = 9.49). Throughout the study, all the teachers taught
reading in third-grade primary school classes. They all held a university degree
in primary school teaching and had passed the subsequent state examination,
meaning none had entered the profession through alternative certification
routes. Teachers did not receive any compensation for their participation in
the study.
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3.2 Design and procedure

The relationships between teacher perceptions of PD elements, PD satisfaction,
and implementation success were investigated using a quantitative
methodological approach. The procedure is displayed graphically in Figure
2. First, the teacher educators underwent a six-month qualification period
encompassing 30 hours, led by the first and last author. The qualification
involved an extensive PD program focusing on the evidence-based reading
program The Reading Athlete (Hebbecker et al., 2020). Following this, these
teacher educators delivered the same PD program to other teachers over the
next six months, preparing them to implement The Reading Athlete in their
reading classrooms.

After the PD program, these teachers implemented The Reading Athlete
in their classrooms in the following school year. For the first six months of
implementation, teachers received support via printed student booklets and
teaching materials, along with guidance from the teacher educators via
individual meetings, phone calls, or emails. In the subsequent four months,
teachers managed the implementation independently, using only digital
teaching materials (PDFs).

Sccond school year

Supported implementation Self-organized
L . implementation
*  Provision of prepared teaching
Qualification of || PD program for || material «  Provision of
teacher educators teachers *  Exchange with teacher digital teaching
educators material
Figure 2

Study procedure

3.3 Intervention material: The Reading Athlete
The primary objective of the PD program was to implement an evidence-
based reading innovation called The Reading Athlete. The Reading Athlete
equips teachers with student booklets that focus on three essential reading
subprocesses: word recognition, reading fluency, and reading comprehension
(Castles et al., 2018). It employs a differentiated approach to reading instruction,
allowing teachers to select and apply the most suitable method for each student
based on their reading performance. The Reading Athlete offers three
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evidence-based methods, each with six levels of difficulty: (1) The Reading
Slalom, which improves word accuracy through syllable-based reading (Muller
etal., 2020), (2) The Reading Sprint, which enhances reading fluency through
repeated reading (Therrien, 2004), and (3) The Reading Canoe, which fosters
reading comprehension by applying reading strategies to texts (Wilkinson &
Son, 2011). The student booklets are available (in German) on the Open
Science Framework (OSF) via this link: https://osf.io/jbuqy.

3.4 PD program for educators and teachers

The PD program comprised three full-day online face-to-face events and an
e-learning course with seven 45-minute units, totaling about 30 hours of PD.
Teachers were encouraged to complete the e-learning units successively over
six months. The e-learning course included three modules: (1) Reading
Competence, (2) Assessment of Reading Competence, and (3) Differentiated
Reading Instruction. These covered fundamental theoretical concepts,
assessment-based reading instruction, and evidence-based methods for
differentiated reading instruction (e.g., syllable-based reading, repeated
reading, reading strategies). In module (2) Assessment of Reading Competence,
teachers were trained in using standardized reading tests and competence
grids to assess students’ individual reading competencies in areas like word
recognition, fluency, and comprehension. These assessments guided teachers
in selecting the appropriate method from The Reading Athlete. Module (3)
Differentiated Instruction then included information and best-practice
examples on how to implement The Reading Athlete in the classroom. All
the e-learning units further offered self-assessment quizzes, worksheets,
forum discussions, explanatory videos, and a teacher manual. The face-to-face
events were spaced out over the entire half year and they addressed theoretical
and practical questions from the e-learning units. The events involved
collaborative small-group activities where teachers shared insights and
practiced methods, receiving feedback from peers and teacher educators.
Teacher educators further received an additional module that discussed
passing on The Reading Athlete to other teachers. A detailed description of
the PD program is provided in Ehlert et al. (2024).

3.5 Supported and self-organized implementation
After completing the PD, teachers began implementing The Reading Athlete
in their classrooms. It was recommended that they dedicate at least 60 minutes
per week to reading instruction with The Reading Athlete, split into three
20-minute sessions. During the first six months of implementation, teachers
received continuous support from the teacher educators (e.g., via phone calls,
e-mails, or in-person visits) and were provided with printed student booklets,
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lesson plans, and instructional videos to facilitate the introduction of the
three methods. After six months, teachers transitioned to using digital
materials, specifically PDF versions of the student booklets. This made it
possible to examine whether The Reading Athlete had been implemented
sustainably and would extend beyond this specific research project when
support was removed.

3.6 Study measurements

An overview of the measurements used in this study is provided in Table 1.
Teacher perceptions of educator competencies were assessed across various
dimensions, including subject-specific and didactic knowledge, ability to
encourage reflection, and consideration of individual interests and prior
experiences. To ensure the unidimensionality of our self-developed scale,
we conducted a confirmatory factor analysis (CFA) to test the hypothe-
sized one-factor model. The CFA indicated an excellent fit (x*(2) = 1.441,
RMSEA =0.000, SRMR = 0.017, CFI = 1.000, TLI = 1.012), with all included
items showing significant loadings on the single factor. Teachers’ perceived
growth in knowledge was recorded by subtracting their self-assessments
before the PD program from their self-assessment after the PD program,
using a self-developed scale that had been used in other analyses (Ehlert
& Souvignier, under review). Teachers’ initial expectations regarding the
benefits their students would gain from The Reading Athlete were assessed
directly after the PD program, using an established scale (Meudt et al., 2020).
This measure was used again after one and a half school years to assess
teachers’ experienced benefits their students gained from The Reading
Athlete. Innovation use was recorded via the frequency and duration of teacher
use of The Reading Athlete (minutes per week that teachers worked with
The Reading Athlete) after one and a half school years.
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Table 1
Overview of measures used in this study
z »
Item example lg £ | Time point
-
S | g &
Z |O <
Perceived How did you perceive your trainet’s 5 88 | After
competence competencies in the following areas? PD program
of the teacher | Subject-specific knowledge about reading
educator instruction
Subject-didactic knowledge about reading
instruction
Encouraging reflection and problem-solving
Considering teachers’ individual interests
Considering teachers’ prior experiences
Expected I believe my students will benefit from After
benefits of The Reading Athlete. PD program
. 6 .86
The Reading
Athlete
Perceived I know evidence-based methods that Difference
knowledge specifically promote reading fluency. 5 [.81; | score before
growth .86] |and after
PD program
Satisfaction Overall, I was satisfied with the PD program. After
with the PD 5 .94 | PD program
program
Use of How often did you use the Reading Athlete After one
The Reading | each week? 2 — |and a half
Athlete How many minutes did a session usually last? school years
Experienced | I believe my students benefit from After one
benefits of The Reading Athlete. and a half
. 6 .86
The Reading school years
Athlete

3.7 Statistical analyses

To examine the relationships between teacher perceptions of PD elements,
PD satisfaction, and implementation success after one and a half school
years, path analyses were conducted using structural equation modeling.
All analyses were conducted in K (4.1.1, R Core Team, 2021), using the package
lavaan (Rosseel, 2012). Missing data ranged from 3.7% to 33.33% (knowledge
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growth: 16.67%; expected benefits, perceived competence of the teacher
educator, PD satisfaction: 18.52%; innovation use, experienced benefits:
33.33%) and was handled using Full Information Maximum Likelihood
(FIML). To account for the conceptual similarity between perceived and
experienced benefits, we included a control path from perceived benefits
to experienced benefits in our model. In our model, we thus estimated
10 free parameters. We followed Kline’s (2005) recommendation of a 5:1 ratio
between sample size and the number of parameters: 10 x 5 = 50. Continuous
variables were g-standardized to facilitate comparison and interpretation of
estimates. To ensure the robustness of our results, bootstrapping with 1,000
samples was performed. Bootstrap results confirmed the significance of the
paths and provided robust estimates of the standard errors for each path
coefficient. The code as well as the bootstrap results can be found in the
supplemental material of the OSF (https://osf.io/jbuqy).

4 Results

4.1 Descriptive statistics

Means, standard deviations, median, and minimum and maximum of all
examined variables are reported in Table 2. On average, teachers rated their
educator’s competence, the expected benefits of The Reading Athlete, their
own knowledge growth, and their satisfaction as high. The experienced
benefits of The Reading Athlete remained consistently high after one and
a half school years, while the average use of The Reading Athlete was below
the recommended amount of 60 minutes per week.

Table 2
Descriptive statistics of all variables

M SD | Mdn | Min | Max

Perceived competence of the teacher educator 456 | 0.68 | 475 | 1.25 5

Expected benefits of The Reading Athlete 4.33 | 048 | 4.25 3 5

Perceived knowledge growth
(difference score T2-T'1)

Satisfaction with the PD program 4.33 | 0.65 4.4 1.8 5
Use of The Reading Athlete (minutes per week)
after one and a half school years

Experienced benefits of The Reading Athlete
after one and a half school years

1.22 | 0.68 | 1.17 |=0.83| 3.17

38.43 | 22,59 | 30 7.5 120

416 | 0.55 4 3 5
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4.2 The relations between teacher perceptions and outcomes of PD
Table 3 displays the intercorrelation matrix for all examined variables.

Table 3
Intercorrelations between all variables
]
(]
e B [ 1) S —_—
c2 3 |2 | & | gE
g = = < s b=
25 B | F_ |2 |AE
a2 | £ g 8| g BT
o T ao] = < <] Q
O « ) 2 a0 | o
P=EO] =< g (e} W 8 B}
g ~ 5t | £&a| °% 5 <
2 58| En | 88| BE
DB | A&| o8 | o< | @8
Perceived competence of the teacher educator | 0.50% | —0.23 0.85%* | (.24 0.17
Expected benefits of The Reading Athlete 1 0.08 0.56% 0.09 0.50%%
Perceived knowledge growth 1 -0.15 -0.09 |—0.15
Satisfaction with the PD program 1 0.38%| 0.19
Use of The Reading Athlete 1 0.16
Note. *p<.05; **p< .001.
4
Satisfaction with the PD
program after PD
701%*
Perceived
competence of the teacher 413%
educator after PD \ /
Use of The Reading Athlete
after one and a half school
Knowledge growth years
through PD
.210%*
3 4

Expected benefits of The
Reading Athlete after PD

Figure 3
Results of the path model

S17* >

Experienced benefits of The
Reading Athlete after one and
a half school years
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The results of the path model are displayed in Figure 3. The model displayed
excellent fit (y*(5) = 4.110, RMSEA = 0.000, SRMR = 0.059, CFI = 1.033,
TLI = 1.042), and the explained variances for the outcome variables were
medium to high (satisfaction with the PD program: R = 76%; use of The
Reading Athlete: R? = 18%; experienced benefits of The Reading Athlete:
R? = 23%).

The path model displays that teachers’ overall satisfaction with the PD
program is strongly associated with their perception of their educators’
competence (8 =.701, p <.001) as well as with the benefits teachers anticipated
for their students when using The Reading Athlete (3 = .210, p = .033), but
not with teachers’ knowledge growth (8 = —.011, p =.890). Satisfaction with
the PD program, in turn, significantly predicted teacher use of The Reading
Athlete after one and a half school years (3 = .413, p = .012). It, however,
did not help explain the variance in teachers’ experienced benefits of The
Reading Athlete after one and a half school years (8 =-.198, p =.368), which
was instead predicted by teachers’ expected benefits of The Reading Athlete
immediately after the PD program (8 = .517, p = .011). Estimates, standard
errors, and p-values as well as analyses based on bootstrap standard errors
are provided in the OSF (https://osf.io/jbuqy).

5 Discussion

In this study, we investigated the longitudinal relationships between teacher
perceptions of PD elements and PD outcomes at two measurement points
during the implementation of an evidence-based reading innovation. Results
showed that teacher perceptions of their educators’ competencies and the
expected benefits of the innovation were strong predictors of their short-
term satisfaction with the PD initiative, while knowledge growth did not
significantly relate to PD satisfaction. In the long run, PD satisfaction
positively predicted sustainable innovation use. Teacher-experienced
benefits of the innovation after one and a half school years, however, were
not predicted by PD satisfaction, but rather by the teacher-expected benefits
after PD.

A key finding is the strong correlation between perceived teacher educator
competencies and PD satisfaction, highlighting the essential role of teacher
educators as personal contact persons for PD satisfaction—a wish teachers
frequently express when asked about their PD preferences (Ehlert &
Souvignier, 2023). Teacher educators help teachers implement innovations
by imparting necessary knowledge, but perhaps even more importantly by
encouraging reflection processes and supporting problem-solving (Koster
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etal., 2005; Meyer et al., 2023). These competencies are likely to have enhanced
both the teachet-perceived relevance of the PD content and teacher satisfaction
with the PD experience. Because the teacher educators in this study were
also teachers, their practical classroom experience may have helped teachers
make clearer connections between the PD content and their own classroom
practices (Prediger et al., 2019). As a result, teachers may have viewed these
educators as representatives of the entire PD program, associating their
positive experiences directly with the educators’ expertise and support.
The teacher educators’ pivotal role in shaping PD satisfaction clearly indicates
the importance of comprehensively qualifying teacher educators for providing
effective PD, especially when bearing in mind the comprehensive demands
placed on them (e.g., Smith, 2003, 2005). Our finding reinforces the need
for targeted qualification initiatives that enhance teacher educator capacity
to meet the diverse demands of PD delivery.

Similarly, the innovation’s expected benefits play an important role in PD
satisfaction. In addition to providing practical and evidence-based methods,
this factor has implications for designing accompanying PD. That is, for
sustainably implementing an innovation, teachers need to perceive its relative
advantage (Rogers, 2003). PD programs should focus on clearly communicating
the innovation’s practical benefits to ensure high satisfaction and thus effective
implementation. The innovation’s advantage should be made explicit as early
as possible and reflected on throughout the PD program (Rogers, 2003).
In our study, for instance, reflective exercises were incorporated into the
PD to address teacher concerns and expectations. Since teachers already
recognized the innovation’s benefits at the outset, this suggests that the
innovation itself was accessible and the PD program was thoughtfully
designed, comprehensive, and effective in achieving its goals. However, for
other evidence-based innovations and other PD programs, the relationships
between satisfaction and implementation may vary (Ehlert et al., 2022).

The association between teacher knowledge growth during the PD and
their PD satisfaction was notably low, which is surprising given that acquiring
new knowledge is generally considered a fundamental component of PD
(Goldfeld et al., 2021). This finding suggests that knowledge growth alone
may not directly translate into higher satisfaction levels. Instead, it is possible
that teachers did not perceive their own knowledge growth as explicitly
meaningful, as they likely take knowledge acquisition during PD as a given
(Desimone & Garet, 2015). For teachers, gaining knowledge during PD might
feel self-evident and implicit, thus they may take it for granted and not directly
link it to their overall training satisfaction. In fact, although teachers name
increasing or refreshing knowledge as a main reason for participating in PD
(Krille, 2020), they do not mention this unprompted, especially when
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describing PD preferences for implementing this specific reading intervention
(Ehlert & Souvignier, 2023). Thus, while knowledge growth is indeed
important for teachers’ learning processes, it may not be a primary driver of
teachers’ reported PD satisfaction. Instead, their satisfaction might hinge
more on how applicable and practice-relevant the PD content feels to teachers,
rather than on knowledge growth itself.

Our findings further underline that PD satisfaction is a strong predictor
for teachers’ long-term use of an innovation. This result stands in contrast
to previous studies, which often found no significant effects of PD satisfaction
on sustained changes in teaching practices (e.g., Ebner & Gegenfurtner, 2019;
Gessler, 2009). The positive path in our study may be attributed to the
comprehensive and practical nature of the PD program, which incorporated
multiple elements and offered ongoing opportunities for teachers to engage
deeply with the innovation. This design likely enabled teachers to reflect,
collaborate, and integrate new practices, such as The Reading Athlete, more
effectively (e.g., Desimone, 2009; Teslo et al., 2023). As a result, teacher
satisfaction with the PD program evolved into a more informed and stable
attitude over the course of half a year, rather than being a fleeting reaction
to a short, one-off workshop. Our findings thus underscore the importance
of satisfactory and sustained PD programs in promoting long-term
implementation of innovations.

However, our findings also revealed that satisfaction with the PD program
did not predict teachers’ experienced benefits of The Reading Athlete after
one and a half school years. Moreover, innovation use and experienced
benefits did not show a significant correlation. These findings raise important
questions about the relationship between teacher satisfaction, their use of an
innovation, and the experienced outcomes for their students. A potential
explanation is that while teachers may recognize the benefits of The Reading
Athlete for their students, they might feel constrained by limited resources,
such as insufficient time during the school day, a lack of necessary materials,
or inadequate support from the school principal. These limitations can prevent
teachers from using the innovation more often. As a result, discrepancies
between what teachers think and what they do could explain why satisfaction
and experienced benefits are not strongly linked (e.g., Lipowsky, 2014).
However, it is also possible that ceiling effects or unmeasured moderating
factors contributed to dampening the association between satisfaction and
experienced benefits. In sum, our study underscores the critical role of PD
satisfaction in predicting the use of innovations (Desimone, 2009), yet it also
highlights the complexity of understanding how teacher perceptions translate
into actual practice (Asterhan & Lefstein, 2024).



30 MAREIKE EHLERT, LARISSA AUST, SAMUEL BELLINGHAUSEN, ELMAR SOUVIGNIER

5.1 Limitations and directions for future studies

While this study offers valuable insights into the factors that contribute to
the sustained use of evidence-based innovations like The Reading Athlete,
some limitations should be considered. First, the extended timeframe of
the longitudinal study posed challenges in collecting more in-depth data.
For example, while self-reports and knowledge measures provided useful
information on teacher perceptions, these methods are limited in capturing
procedural knowledge and in-depth teacher practices. Future studies could
benefit from combining self-reports with additional observational data (e.g.,
Ruys et al., 2011), and they could particularly focus on the quality of
implementation, such as fidelity to instructional guidelines or the observed
use of the innovation in practice (e.g., Hill & Erickson, 2019).

Second, the sample size of 54 participants in combination with considerable
missings on some constructs represents a significant limitation of the study,
which can only be partially accounted for by bootstrapping and FIML
procedures. This challenge is frequently encountered in research on scaling-
up PD (Borko et al., 2014); in this case, it also results from the time-intensive
duration of the intervention. The findings therefore represent indicative
results for the relationships between teacher perceptions of PD elements,
PD satisfaction, and implementation success for a specific sample and specific
content.

Third, this study evaluated a comprehensive PD program composed of
many elements, which likely contributed to its effectiveness. However, the
overall program complexity also introduced confounding factors. As the
program design included substantial restructuring of instructional organization,
the observed effects may have been influenced by a range of external factors.
Future research might aim to disentangle these effects by examining more
specific aspects of PD programs (e.g., van Keer & Verhaeghe, 2005). Finally,
although the results underscore the importance of teacher educators as
personal contact persons and of well-structured innovations, additional
studies could explore how specific educator characteristics or varying types
of innovations affect PD satisfaction and long-term implementation success.
Understanding these interrelations could provide more targeted recommen-
dations for designing PD programs that are both effective and scalable in
other contexts.
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5.2 Conclusion

In sum, our study highlights the importance of competent teacher educators
and sustained PD programs for fostering the long-term use of evidence-based
innovations in classrooms. In addition, the innovations themselves must be
perceived as feasible and effective. Policymakers should take these insights
into account when designing and funding educational programs (Slavin,
2020). For example, policymakers could emphasize long-term support
structures by funding programs with ongoing coaching whereby teacher
educators observe lessons, give feedback, and help teachers adapt the
innovation to their specific classroom contexts over time. Sustained support
structures could further include follow-up workshops spread out across
multiple years (e.g., Desimone, 2009; Teslo et al., 2023).

Furthermore, this study underscores the pivotal role of teacher educators
in shaping PD satisfaction. Understanding how teacher educator characteristics
and approaches influence PD outcomes will ultimately inform the design
of more effective PD programs. However, research on the specific qualities
and practices that make teacher educators effective is still rare (e.g., Lipowsky,
2014; McDowall et al., 2007). To advance this area of research, long-term
studies with sufficiently large sample sizes are crucial.
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