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ARTICLE

Longitudinal effects of a professional development program on 
principals’ leadership practices: results of a baseline latent 
change score model
André Meyer a and Dirk Richter b

aDepartment of Primary Education, University of Potsdam, Potsdam, Germany; bDepartment of Education, 
University of Potsdam, Potsdam, Germany

ABSTRACT
Principal leadership plays an important role in teacher practices and 
student achievement. Professional development (PD) can help principals 
to improve their leadership practices – yet few studies to date have 
examined the effects of formal PD on principals. The present study uses 
matched data from n = 62 principals and n = 1112 teachers to investigate 
the longitudinal effects of an 18-month PD program regarding school 
improvement for principals in Germany. Results from baseline latent 
change score modelling suggest positive changes in principals’ self- 
reported leadership practices aimed at improving instructional quality at 
their schools and promoting teacher development. The positive change in 
practices is partly reflected in the reports of teachers in the respective 
schools. We find evidence for characteristics of high-quality PD programs 
for principals, such as joint participation of leadership pairs, group discus-
sions, internships and coaching, that might help practitioners to design 
future PD activities for principals. Research should further examine char-
acteristics of effective PD for principals taking control groups and con-
founding variables into account.
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Introduction

Principals’ leadership practices are crucial in the classroom, impacting teachers’ instructional 
quality and, ultimately, student achievement (Robinson et al. 2008, Grissom et al. 2021). 
However, research indicates that principals in some countries lack key skills for school improve-
ment, such as goal-setting, supporting teachers’ learning, and implementing improvement initia-
tives (Johnson et al. 2021, Klein and Schwanenberg 2022). Given the importance of these skills, 
principals need PD programs that equip them effectively. Yet, few studies have examined how 
formal PD programs influence principals’ leadership practices, especially in school improvement.

This study investigates how principals evaluated an intensive 18-month PD program and its 
impact on their leadership practices in school improvement. The program, designed for leadership 
pairs (the principal and a leadership team member), included workshops, coaching, internships, 
and participation in professional learning networks, facilitated by experienced trainers with school 
leadership backgrounds.
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We focus on how principals’ leadership practices, particularly in instructional improve-
ment and staff development, evolved during the program, assessed from both principals’ and 
teachers’ perspectives. Specifically, we address: (1) How do principals rate the overall quality 
and usefulness of the PD program’s design features? (2) How do principals’ self-reported 
leadership practices in instructional improvement and staff development change during the 
program? (3) How do teachers perceive changes in their principals’ leadership practices in 
these areas?

The following sections provide the theoretical background on the importance of principals’ 
leadership practices and the need for effective PD programs, followed by empirical findings and key 
features of the PD program studied.

Theoretical background

The relevance of principals’ leadership practices and professional learning

For more than three decades, studies have been examining the leadership practices of principals and 
how they relate to characteristics of schools, teachers and students (see Grissom et al. 2021, Wu and 
Shen 2022). This research has shown that principals can support teachers in multiple ways to reflect 
upon and improve their instruction (Tuytens and Devos 2017). Principals can help teachers identify 
their need for PD, for example, through classroom visits and instructional feedback (Thillmann 
et al. 2015). They can help teachers improve the quality of their teaching by designing, monitoring 
and evaluating their schools’ instructional programs (Sebastian et al. 2017, Bellibaş et al. 2021). 
They can implement structures and time slots for meaningful teacher-principal collaboration and 
involve teachers in decisions on school improvement (Meyer et al. 2022). The diverse ways in which 
principals interact with teachers affect both teachers’ instructional quality and students’ achieve-
ment (Grissom et al. 2021, Tan et al. 2021, Wu and Shen 2022). As Grissom et al. (2021) summarise 
in their meta-analysis of 219 international studies, ‘replacing a below-average elementary school 
principal with an above-average principal would result in an additional 2.9 months of maths 
learning and 2.7 months of reading learning each year for students in that school.’

Many studies on principal leadership have investigated specific leadership styles (e.g. trans-
formational leadership, instructional leadership; Robinson et al. 2008). Leadership styles repre-
sent combinations of practices that are geared towards a specific goal. Principals with an 
instructional leadership style, for instance, design clear and meaningful instructional goals for 
their school, supervise and evaluate the quality of teaching and promote teachers’ professional 
development (Leithwood et al. 2004, Hallinger 2005). More recent studies on principal leader-
ship, however, criticise concepts such as transformational and instructional leadership due to 
their alleged lack of distinct theoretical foundations (Kwan 2020). Many scholars recommend 
that, instead, research should investigate actual leadership practices that focus on teachers’ and 
students’ learning in schools (Hallinger 2003, Day et al. 2016, Daniëls et al. 2019, Robinson and 
Gray 2019).

In the present study, we investigate principal leadership in terms of specific practices that focus 
on improving the instructional quality in schools (i.e. instructional improvement) and on devel-
oping the professional competencies of teachers (i.e. staff development). We thus address leadership 
practices that principals in some countries feel that they are not adequately prepared to carry out 
(Johnson et al. 2021). For example, a large proportion of German principals lack skills in encoura-
ging teachers to reflect on their instruction, in planning and implementing instructional innova-
tions in their schools and in conducting classroom observation to evaluate instructional quality 
(Klein and Schwanenberg 2022). Moreover, principals report not feeling prepared to establish and 
implement staff development programs or motivate teachers to participate in PD (Klein and 
Schwanenberg 2022). Few studies so far have examined whether in-service PD programs address 
the needs of principals and effectively prepare them for their job. The present study helps to narrow 
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this research gap. In the following, we present empirical findings on the design of formal PD 
programs for principals and the effects of these programs on principals’ leadership practices, 
teachers’ professional practices and students’ achievement.

Features of effective PD programs for principals

While extensive evidence exists on effective formal PD programs for teachers (Garet et al. 2001, 
Desimone et al. 2002, Desimone 2009, Borko et al. 2010, Darling-Hammond et al. 2017), research 
on principals’ professional learning is limited. Findings overall indicate a set of features that appear 
to be equally important for the professional learning of both teachers and principals (e.g. sustained 
duration, active learning, collaboration among participants, design and facilitation by experts in the 
field; Garet et al. 2001, Desimone 2009, Orr 2011, Ni et al. 2019, Sahlin 2023). Findings also 
emphasise features of PD programs specific to principals (Davis and Darling-Hammond 2012). 
Principals’ learning should focus on clear leadership practices or school improvement (Davis and 
Darling-Hammond 2012, Master et al. 2022, Steinberg and Yang 2022). PD themes should connect 
with principals’ prior knowledge and align with their roles and needs (e.g. as instructional leaders or 
administrators; Eadens and Ceballos 2022). Effective PD should encourage principals to apply new 
skills and reflect on their impact (Davis and Darling-Hammond 2012, Daniëls et al. 2019).

Principal PD programs in the United States, such as the Executive Development Program 
(Nunnery et al. 2011, 2011, Master et al. 2022), McREL’s Balanced Leadership PD program (Jacob 
et al. 2015, Miller et al. 2016) and Pennsylvania’s Inspired Leadership induction program (Steinberg 
and Yang 2022), all contain key features of effective PD. Each of these programs consists of multiple 
PD activities over a period of 18 to 24 months. For example, the Executive Development Program 
includes 27 days of face-to-face sessions, 40 hours of online PD, and 50 to 100 hours of self-study 
over about 18 months (Nunnery et al. 2011, 2011). It aims to enhance principals’ leadership in 
instructional improvement and data-driven organisational change, with additional coaching to help 
apply new skills (Master et al. 2022). Similarly, McREL’s Balanced Leadership program consists of 10 
two-day PD sessions for cohorts of 20 to 30 principals over 24 months. Principals discuss real-life 
cases, share experiences, and receive feedback from peers and trainers. The program aims to 
improve 21 empirically validated leadership practices, such as monitoring instruction and involve-
ment in curriculum development, instruction, and assessment (Jacob et al. 2015, Miller et al. 2016). 
Evaluation studies of principal PD programs have produced mixed results on their impact on 
principals’ and teachers’ professional practices, as well as on changes in students’ learning out-
comes. In the following, we present a summary of the most relevant findings on the effects of 
principal PD programs.

Empirical findings on the effects of Principal PD programs

To date, few studies have investigated the effects of principals’ professional learning in formal PD 
programs. These studies have generated mixed findings on changes in (1) principals’ leadership 
practices, (2) teachers’ practices and (3) students’ achievement.

At the principal level, findings generally show positive changes in leadership practices due to 
formal PD activities. Andreoli et al. (2020) found that a three-year leadership program for 10 US 
principals led to improvements in their practices and school outcomes. In Turkey, Gümüş and 
Bellibaş (2020) observed a positive link between the frequency of PD participation and instructional 
leadership practices. Miller et al. (2016) conducted a randomised controlled trial with 126 Michigan 
principals and found significant improvements in leadership practices such as leading change and 
monitoring instructional quality. Herrmann et al. (2019) found minimal changes in leadership 
practices related to classroom observations and feedback from a two-year PD program involving 
100 US principals. Also, Master et al. (2022) reported positive changes in leadership practices, 
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including increased classroom observations, in their randomised controlled trial of the 2016–2018 
Executive Development Program cohorts.

Barnes et al. (2010) used a mixed-methods approach to evaluate a district-wide PD program for 
US principals, focusing on instructional leadership and school improvement. They found a shift 
from managerial to more instructional leadership, including strategic planning and data-driven 
decision-making. However, Camburn et al. (2016) found no significant impact from the same PD 
program in their experimental study, highlighting challenges in evaluating principal PD programs. 
Similarly, Gümüş and Bellibaş (2016) used TALIS 2013 data from 38 countries and found no 
significant relationship between formal PD activities and changes in leadership practices. Instead, 
professional networking, mentoring, and research showed weak but significant relationships with 
instructional leadership. These findings, based on cross-sectional data, suggest a need for more 
sophisticated and longitudinal study designs to better assess principals’ professional learning.

At the teacher level, Steinberg and Yang (2022) found that principals’ participation in 
Pennsylvania’s Inspired Leadership program was linked to improved maths teacher effectiveness. 
Daniëls et al. (2021) conducted a quasi-experimental study with 190 teachers in Belgium and 
reported positive changes in the schools’ organisational learning climate, such as increased teacher 
support, following their principals’ participation in a seven-month PD program. Conversely, 
Herrmann et al. (2019) found no changes in teachers’ practices from their principals’ PD participa-
tion. Overall, there is limited evidence on the impact of principal PD programs on teachers’ 
perceptions and behaviours.

At the student level, results are mixed. Nunnery et al. (2011, 2011) found positive effects of the 
Executive Development Program for principals on student achievement. Similarly, Steinberg and 
Yang (2022) reported improvements in students’ reading achievement linked to principals’ parti-
cipation. However, randomised controlled trials by Herrmann et al. (2019), Jacob et al. (2015), and 
Master et al. (2022) found no significant improvements in student achievement. Fryer (2017) 
observed significant gains in student achievement after the first year of a two-year PD program 
but no effects in the second year.

In summary, few studies have investigated the effects of principals’ professional learning through 
formal PD activities, and results have been mixed. The effectiveness of such PD is likely linked to 
specific design features like sustained duration, participant collaboration, and expert facilitation 
(Orr 2011, Davis and Darling-Hammond 2012, Darling-Hammond et al. 2017, Ni et al. 2019). The 
PD program studied here incorporates several of these features, which will be detailed in the next 
section. Most research has been US-based, with the exceptions of Daniëls et al. (2021) and Gümüş 
and Bellibaş (2016). This study explores the effects of a PD program for principals in Germany.

Principals training and development in Germany

In Germany, school principals are initially trained as teachers and typically gain experience in 
schools before entering principal preparation programs. However, these programs lack systematic 
approaches due to the decentralised nature of educational policymaking, leading to significant 
differences in requirements, duration, and content across federal states (Tulowitzki et al. 2019). 
Generally, prospective principals participate in formal training lasting one to two years before 
taking on the principalship, followed by on-the-job PD during their initial years. They are expected, 
but not required, to engage in regular PD thereafter. PD activities, offered mainly by state-level 
institutions, cover a range of topics such as instructional improvement, staff development, and 
school law (Tulowitzki et al. 2019). Recently, more universities have introduced Master’s programs 
in school management and improvement. While there is limited international knowledge on the 
effects of principal training and PD, understanding of its impact within Germany is even scarcer. 
This study seeks to fill this gap by examining the impact of a PD program embedded in formal on- 
the-job PD activities in one German federal state.
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The present study

We investigate the effects of an 18-month PD program for principals in Germany, conducted with 
three cohorts from 2016 to 2021. The program, ‘Werkstatt Schule leiten’ [‘Workshop School 
Leadership’], aimed to enhance principals’ motivation (e.g. self-efficacy) and leadership practices 
to support school improvement, including instructional enhancement, teacher development, and 
fostering teacher collaboration. Principals learned to identify their schools’ needs and goals for 
improvement, such as revising curricula to promote self-directed learning. They also learned to plan 
and implement a school improvement initiative, working in pairs with another leadership team 
member to design and execute initiatives tailored to their school’s needs.

The program included five workshops, each lasting two to three days (see Figure 1). Activities 
comprised presentations by experienced principals and coaches, group discussions, self-study, 
reflection, and feedback. In Workshop 1, principals assessed their leadership strengths and weak-
nesses, created a vision for their school’s long-term improvement, and identified short-term goals. 
Workshop 2 focused on setting clear goals based on this vision. In Workshop 3, leadership pairs 
developed an improvement initiative and timeline, addressing areas like teacher collaboration, 
curriculum revision, or digital media integration. Workshop 4 involved reflecting on the initiative’s 
progress, learning feedback techniques, and discussing issues with peers and trainers. In Workshop 
5, leadership pairs evaluated their initiative’s outcomes and planned further steps for continued 
improvement after the program.

Apart from the face-to-face workshops, leadership pairs each received a full day of coaching and 
completed a two-day internship in a school that had previously been awarded the German school 
prize. This took place sometime after Workshop 3. The entire PD program was designed and 
facilitated by in-service principals and coaches with extensive experience in school leadership.

As the present PD program incorporated several features that previous studies found to be 
associated with participants’ learning, we investigated the following research questions:

(1) How do principals rate the overall quality of the PD after completing the 18-month 
program? How do principals evaluate the usefulness of specific design features of the PD 
program?

(2) How do principals’ self-reported leadership practices to support instructional improvement 
and staff development change over the course of the PD program?

(3) How do principals’ leadership practices to support instructional improvement and staff 
development change as reported by the teachers at the school?

Our research questions are structured around the evaluation framework of Kirkpatrick and 
Kirkpatrick (2006), who differentiate the outcomes of formal PD on four levels with increasing 

Workshop 1 
September 

2016 

Workshop 2 
November 

2016 

Workshop 3 
March  
2017 

Workshop 4 
October 

2017 

Workshop 5 
May  
2018 

Internship (2 days) 
March – September 2017 

Coaching (1 day) 
December 2016 - October 2017 

Figure 1. Elements and timetable of the 18-month PD program 'Werkstatt Schule leiten' displayed for the first cohort.
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complexity: (1) principals’ satisfaction, (2) changes in principals’ motivation and knowledge, (3) 
changes in principals’ practices and (4) results of improved leadership practices. We focus on 
principals’ satisfaction with the PD program (level 1) and changes in their leadership practices 
(level 3).

Methods

Study design

Over the 18-month PD program, we conducted two surveys with principals. The first 
survey, administered about two months after the program began (T1), asked principals to 
report on their leadership practices. The second survey, conducted approximately two 
months after the program ended (T2), again solicited reports on leadership practices and 
ratings of the PD program’s quality and specific design features. To obtain objective 
measures, we also surveyed teachers about their principals’ leadership practices. Teachers 
completed their surveys simultaneously with the principal surveys, with an additional post- 
survey conducted about one year after the program ended (T3), assuming teachers might 
observe changes later. Both principals and teachers used individual codes to match their 
responses longitudinally.

Sample

To address Research Questions 1 and 2, we analysed panel data from n = 62 principals from n = 31 
schools who participated as leadership pairs in two cohorts of the PD program (n1 = 32, n2 = 30). Thirty- 
five principals in our sample are women. Thirteen principals work at primary schools, 46 at secondary 
schools. We investigated Research Question 3 using a panel of n = 1112 teachers from n = 29 schools 
(69% female, 31% male). The mean response rates were 60% of teachers per school for the baseline 
survey at T1 and 67% of teachers per school for the survey at T2. Fifty-four percent of teachers per school 
responded on average to the follow-up survey at T3.

Instruments

To investigate Research Question 1, we asked principals to rate the overall quality of the PD 
program after its completion using a scale that ranged from 1 (very good) to 6 (not good at all). 
We further asked principals to evaluate the usefulness of specific design features of the PD program 
using a four-point scale that ranged from 1 (not useful at all) to 4 (very useful). These design features 
included joint work of leadership pairs, written self-reflection, group discussions, lectures, colla-
boration in small groups, internships and coaching. To investigate Research Question 2, we used 
three items to measure principals’ self-reported leadership practices to improve the instructional 
quality at their school (instructional improvement; e.g. ‘I make sure that teachers have a common 
understanding of high-quality instruction’). Moreover, we asked principals to report on their 
leadership practices to support teacher development at their school using three items (staff devel-
opment; e.g. ‘I regularly provide feedback to teachers on their individual performance’). Items in 
both scales were rated on a four-point Likert scale from 1 (strongly disagree) to 4 (strongly agree). To 
address Research Question 3, we asked teachers to assess the leadership practices of their principals 
in terms of instructional improvement and staff development. We used the same list of items here 
that were used in the principals’ survey and adapted the subject to the teachers’ perspective (e.g. 
‘The principal at my school makes sure that teachers have a common understanding of high-quality 
instruction’). Again, teachers rated all items on a four-point Likert scale ranging from 1 (strongly 
disagree) to 4 (strongly agree). See Table A1 in the Appendix for a full list of items.
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Analyses

We used McDonald’s ω to evaluate all scales for internal consistency using the software 
Mplus 8.3 (Zinbarg et al. 2005, Hayes and Coutts 2020). We chose McDonald’s ω for 
estimating scale reliability and used cut-off values for satisfactory reliability of ω ≥ .65 as 
suggested by Nájera Catalán (2019). As can be seen in Table 1, all scales showed satisfactory 
internal consistency.

As the data structure of the teacher panel was nested within schools – that is, several teachers 
from one school assessed the leadership practices of their principal – we calculated intra-class 
correlation coefficients ICC(1) and ICC(2) to estimate group-level correlations (James et al. 1984, 
Bliese 1998). ICC(1) indicates the amount of variance that can be attributed to differences between 
groups (Bliese 1998, LeBreton and Senter 2008). ICC(2) indicates the reliability of the group mean 
on the school level (Bliese 1998). We used cut-off values of ICC(1) ≥ .10 and ICC(2) ≥ .70 as 
recommended by Bliese (1998) and LeBreton and Senter (2008), respectively. As can be seen in 
Table 1, a sufficient amount of variance can be attributed to differences between groups (ICC(1)). 
Also, we find reliable group estimates for all scales (ICC(2)). As we modelled latent factors for each 
scale at each time point, we first conducted a confirmatory factor analysis to evaluate construct 
validity, estimating measurement models for each construct at each time point (Hair et al. 2014). 
For all measurement occasions, we find standardised factor loadings for instructional improvement 
and staff development – measured from the perspectives of principals and the teachers, respec-
tively – greater than .46. We further evaluated measurement invariance to assess if all factors have 
the same meaning across repeated measurements (Putnick and Bornstein 2016). To adequately 
examine longitudinal mean differences of factor means, strong factorial invariance needs to be 
given in the data. That is, factors need to be equal in terms of factor structure, factor loadings and 
item intercepts (van de Schoot et al. 2012, Putnick and Bornstein 2016). We estimated relative fit 
indices such as AIC, BIC, aBIC and χ2, which allowed us to compare models with increasing 
restrictiveness, as well as absolute fit indices such as RMSEA and CFI that can be interpreted using 
cut-off values (Meade et al. 2008, Putnick and Bornstein 2016). When comparing models with 
regard to relative fit indices AIC, BIC and aBIC, smaller values indicate a better fit of the model to 
the data. In terms of χ2, non-significant values indicate good model fit. We further used well- 
established cut-off values of RMSEA ≤ .06 and CFI ≥ .95 to identify good model fit (Hu and Bentler  
1999, Kenny et al. 2015). With regard to RMSEA, however, Chen et al. (2008) and Kenny et al. 
(2015) report that the RMSEA is too sensitive for models with small degrees of freedom (df) and 
small sample size (N < 100), which might lead to over-rejection of correct models. In this case, 
Meade et al. (2008) and Putnick and Bornstein (2016) recommend using Δχ2 and ΔCFI to compare 
models with increasing restriction. If Δχ2 is significant, the more restrictive model is to be rejected. 
We used cut-off values of ΔCFI ≤ −.02 for evaluating weak factorial invariance and ΔCFI ≤ −.01 for 
strong factorial invariance (Putnick and Bornstein 2016). As can be seen in Table A2 and Table A3 
(see Appendix), strong factorial invariance was given for both scales in the principal panel and the 
teacher panel, respectively.

Table 1. Information on scale reliability and intra-class correlations.

McDonald’s ω ICC(1) ICC(2)

T1 T2 T3 T1 T2 T3 T1 T2 T3

Principal panel
Instructional improvement .73 .76 - - - - - - -
Staff development .83 .79 - - - - - - -

Teacher panel
Instructional improvement .73 .76 .79 .15 .22 .17 .79 .87 .84
Staff development .82 .81 .86 .22 .32 .22 .85 .91 .88
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To address Research Question 1, we conducted descriptive analyses using IBM SPSS Statistics to 
estimate the mean ratings of the PD program’s overall quality and the relative frequencies of 
principals’ evaluations of specific design features. For Research Question 2, we used the principal 
panel and estimated two latent baseline change score models with Mplus 8.3 (Klopack and 
Wickrama 2020). Latent change score models are a specialised type of structural equation modelling 
(SEM) used to investigate changes in measures taken at multiple time points (McArdle 2009). This 
approach is more advanced than methods like repeated measures ANOVA because it accounts for 
measurement errors and latent difference scores, leading to less biased estimates of mean differ-
ences over time (Geiser 2020). We thus estimated latent factor means for the constructs of 
instructional improvement and staff development at T1 and T2. We then calculated a latent change 
score that indicates whether there was significant change in latent factor means over time. For 
Research Question 3, we used a similar approach in analysing data from the teacher panel. As we 
collected data from teachers on three occasions, we estimated a baseline latent change score model 
(Geiser 2020). That is, we estimated latent change scores that refer to the baseline measure at T1. 
These change scores indicate whether there was a significant change in leadership practices from T1 
to T2 and from T1 to T3. For each model, we estimated unstandardised change scores that resemble 
actual mean differences. We further estimated standardised change scores that can be interpreted as 
effect sizes, as suggested by Little (1988). Values of Cohen’s d ≥ .20 indicate small effects, d ≥ .50 
indicate medium effects and d ≥ .80 indicate large effects (Cohen 1988). We accounted for the 
nested structure of the data from the teacher panel by using the school ID as a cluster variable in the 
model. Moreover, the algorithm TYPE=COMPLEX was used.

Missing data

We evaluated the data for missing values using the MCAR test (missing completely at random) in 
the software IBM SPSS Statistics (Little 1988). Non-significant results of the MCAR test for the 
principal and the teacher panels indicated that data were missing completely at random (principals: 
χ2 = 240.21, df = 235, p > .05; teachers: χ2 = 3196.77, df = 3169, p > .05). All further analyses were 
conducted in Mplus 8.3 using FIML estimation (full information maximum likelihood), which 
takes all available information into account. This creates unbiased estimates without imputing 
missing values (Schafer and Graham 2002, Graham 2003).

Results

In Research Question 1, we were interested in how principals rated the overall quality of the PD 
program on a scale from 1 (very good) to 6 (not good at all.). Results of descriptive analyses show 
that principals gave the PD program very high ratings (M = 1.56, SD = .67). Moreover, we asked 
principals to evaluate the usefulness of specific design features of the PD program (see Figure 2). 
The vast majority of principals perceived the work of the leadership pairs – that is, their work with 
the second member of their leadership team – as being the most useful activity in the PD program 
(very useful: 86%). Moreover, principals evaluated group discussions, presentations, collaboration 
in small groups and the two-day internship to be of equal usefulness (very useful: ≈ 70%). Finally, 
principals perceived the coaching they received and phases of written self-reflection to be the least 
useful to them.

Research Question 2 addressed changes in principals’ self-reported leadership practices to support 
instructional improvement and staff development over the course of the PD program. The results 
show a significant change in principals’ leadership practices to support instructional improvement 
from T1 to T2 (ΔM = .21, SD = .34, p < .05), with a medium effect size of Cohen’s d = .61 (see Figure 3). 
This means that principals reported improving their leadership practices aimed at improving the 
instructional quality at their school over the course of the PD program. Our results further indicate 
a significant change in principals’ leadership practices aimed at staff development (ΔM = .21, SD = .57, 

8 A. MEYER AND D. RICHTER



p < .05), with small effect size of Cohen’s d = .37 (see Figure 4). Principals’ self-reported staff devel-
opment practices, such as providing feedback to teachers on their performance, increased significantly 
over the 18-month PD program. Despite similar change scores for instructional improvement and 
staff development, effect sizes differ due to differences in standard deviation. For both measures, 

6%

22%

43%

11%

27%

30%

27%

21%

33%

38%

86%

73%

70%

70%

67%

39%

19%

0% 25% 50% 75% 100%

Joint work of leadership pairs

Group discussions

Presentations

Collaboration in small groups

Internship

Coaching

Written self-reflection

not useful at all somewhat useful useful very useful

Figure 2. Relative frequency of perceived usefulness of specific components of the PD program as reported by principals (n = 58).

Figure 3. Latent change score model of principals’ self-reported leadership practices aimed at instructional improvement. 
Note: *p < .05, **p < .01, ***p < .001
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correlation coefficients between the baseline measurement (T1) and the change score indicate that 
principals who rated their leadership practices at T1 more positively reported smaller changes over 
time (instructional improvement: r = −.39, p < .05; staff development: r = −.50, p < .001).

Figure 4. Latent change score model of principals’ self-reported leadership practices aimed at staff development. Note: *p < .05, 
**p < .01, ***p < .001

Figure 5. Baseline latent change score model of principals’ leadership practices aimed at instructional improvement as reported 
by teachers. Note: *p < .05, **p < .01, ***p < .001
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In Research Question 3, we investigated changes in principals’ leadership practices from 
the teachers’ perspective. Again, the results show significant changes in principals’ practices 
to support instructional improvement from T1 to T2 (ΔM = .18, SD = .66, p < .01) with 
a small effect size of Cohen’s d = .27 (see Figure 5). Results also show a non-significant 
change from T1 to T3 (ΔM = .23, SD = .74, p > .05), with a small effect size of Cohen’s d  
= .31. This finding indicates that teachers also perceive positive changes in principals’ 
practices aimed at improving the instructional quality at their school. With regard to 
principals’ practices aimed at staff development, we find positive changes from T1 to T2 
(ΔM = .10, SD = .55, p > .05), with an effect size of Cohen’s d = .18 and from T1 to T3 (ΔM  
= .22, SD = .83, p > .05), with a small effect size of Cohen’s d = .27 (see Figure 6). However, 
none of these changes was statistically significant. Finally, our results indicate that teachers 
who assessed their principals’ leadership practices more positively at the baseline measure-
ment (T1) reported smaller changes over time (instructional improvement: rT1-T2 = −.41, p  
< .001; rT1-T3 = −.31, p < .05; staff development: rT1-T2 = −.36, p < .001; rT1-T3 = −.38, p < .001).

Discussion

This paper examined the quality and longitudinal effects of an 18-month PD program on 
principals’ leadership practices for school improvement, focusing on instructional improvement 
and staff development. We used Kirkpatrick’s and Kirkpatrick (2006) evaluation framework, 
which assesses (1) participant satisfaction, (2) changes in motivation and knowledge, (3) 
changes in professional practices, and (4) results of improved practices. We anticipated finding 
improvements in principals’ practices, given that the PD program included several effective PD 
features identified by previous research (Davis and Darling-Hammond 2012, Darling- 
Hammond et al. 2017). The following sections address our research questions and discuss the 
results, considering previous findings, methodological limitations, and implications for 
researchers, practitioners, and policymakers.

Figure 6. Baseline latent change score model of principals’ leadership practices aimed at staff development as reported by 
teachers. Note: *p < .05, **p < .01, ***p < .001
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How do principals rate the overall quality of the PD program? How useful do they perceive 
specific components of the PD program to be?

Our findings indicate that principals rated the overall quality of the PD program very positively, 
especially appreciating the collaborative elements such as joint work in leadership pairs, group 
discussions, and small-group collaborations. Leadership pairs found their joint work to be the most 
beneficial aspect of the PD program for their professional development. This may be because 
principals often lack time for such collaboration during their regular workday (Brauckmann et al.  
2015). Research on distributed leadership shows that principals typically delegate leadership 
responsibilities, such as supporting teachers, to assistant principals or teacher leaders (Tian et al.  
2016). The PD program’s focus on collaborative school improvement required principals to 
collectively reflect on their school’s needs, develop and implement improvement initiatives, and 
evaluate their outcomes (Meyer et al. 2022). The positive assessment of the PD program likely stems 
from this structured opportunity for collaboration, aligning with evidence that collaboration is 
a significant motivator for principals and teachers to engage in PD activities (Davis and Darling- 
Hammond 2012, Richter et al. 2022, Daniëls et al. 2023, Sahlin 2023). Additionally, principals 
highlighted the usefulness of group discussions within their PD cohort, supporting findings from 
Barnes et al. (2010) and Sahlin (2023) that suggest high-quality interactions among principals foster 
the sharing of knowledge, experiences, and ideas for school improvement.

Did the PD program support changes in principals’ leadership practices?

We asked principals twice to assess their leadership practices in instructional improvement and staff 
development. Principals’ self-reports indicated small to medium positive changes during the PD 
program. Teachers’ reports partially validated this, showing short- and long-term improvements in 
principals’ practices. However, only the short-term change in instructional improvement was 
statistically significant. Despite small effect size differences, the change scores from T1 to T3 were 
non-significant.

This finding aligns with research by Andreoli et al. (2020), Gümüş and Bellibaş (2020), 
Herrmann et al. (2019), Master et al. (2022), and Miller et al. (2016), all of whom reported positive 
effects of principals’ formal professional development (PD) on their leadership practices, such as 
increased classroom observations (Master et al. 2022). However, our results differ from Gümüş and 
Bellibaş (2016), who found no relationship between principals’ PD participation and leadership 
practices, likely due to their focus on PD quantity rather than quality. Research emphasises that the 
quality of PD activities is crucial for professional learning (Desimone et al. 2002, Borko et al. 2010, 
Davis and Darling-Hammond 2012, Daniëls et al. 2019). In our study, the PD program incorpo-
rated key features of effective PD, including workshops, group discussions, coaching, and the 
opportunity for principals to apply their skills in a school improvement initiative. Unlike previous 
studies (Jacob et al. 2015, Herrmann et al. 2019, Master et al. 2022), this PD program also paired 
principals with a leadership team member, fostering joint reflection on their school’s unique needs.

Limitations

The findings of our study should be considered with a few methodological limitations. First, 
principals’ retrospective assessments of the PD program’s quality may be biased by recall uncertain-
ties (Coghlin 1990). Second, without a control group, we cannot establish a causal link between the 
PD program and changes in principals’ practices, as we cannot control for confounding variables. 
Third, we lack information on how specific PD components relate to principals’ professional 
learning. Fourth, this study focused on one PD program for principals in Germany, so the results 
should be interpreted within that national context. Despite these limitations, the study offers valuable 
insights into the effects of formal PD on principals’ learning and the design features that support it.
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Implications

The implications of this study are important for researchers, educators, and policymakers. 
Future research should explore the design features of formal PD programs for principals in 
greater detail, ideally using a control group to provide causal evidence and account for 
confounding variables. However, Camburn et al. (2016) highlight the challenges of conduct-
ing experiments in education research, including the confounding effects of dynamic social 
and policy contexts, treatment fidelity, and compliance issues, particularly within control 
groups. A possible solution could be using a waiting group of potential PD participants as 
a control.

While we know that formal PD can influence principals’ leadership, teachers’ instruction, 
and student outcomes, we still lack understanding of which PD features contribute most to 
principals’ learning. Future studies should examine the impact of collaboration in leadership 
pairs and across PD cohorts on knowledge gains, motivation, and practice changes (Barnes et al.  
2010). Additionally, research should focus on how principals transfer new knowledge into daily 
practice, as this is crucial for achieving meaningful changes at the school, teacher, and student 
levels (Sims et al. 2023).

Increases in teacher-reported change scores suggest that teachers may perceive changes in their 
principals’ practices with some delay. This aligns with Wang et al. (2019), who found that innovations 
from principals’ professional learning can take up to three years to fully implement, with teachers 
noticing changes only in the later stages. Future studies on principal PD programs should consider that 
teacher reports may be an unreliable measure of changes in principals’ practices if the pre- and post- 
survey intervals are too short. Follow-up surveys with teachers may provide more accurate assessments 
of such changes over time.

Based on our results, we recommend that educational practitioners and policymakers design 
principal PD programs that offer a range of continuous learning activities, such as presentations, 
internships, coaching, and reflection phases. Collaborative activities, like working in leadership pairs, 
group discussions, and small group work, should be included. Leadership pairs, in particular, allow 
principals to collaboratively reflect on their school’s needs, develop ideas, and implement improve-
ments – tasks often overlooked in daily routines. Group discussions and mutual feedback within the PD 
cohort also promote knowledge sharing and idea exchange.

We further recommend that PD activities be of extended duration, with workshops lasting at least 
two days. While potentially costly, this allows principals to step away from daily routines, engage fully in 
learning, and adopt an objective perspective on their school’s structure and needs (Sahlin 2023). 
Complex PD programs involving multiple activities – such as input sessions, discussions, coaching, 
and feedback – are especially important for addressing challenging areas like instructional improvement, 
staff development, and organisational learning, considering the school context (Andreoli et al. 2020, 
Brauckmann et al. 2023).

In sum, our study advances research on the effects of principals’ professional learning in formal 
PD programs and provides new insights into effective PD design. The 18-month program signifi-
cantly improved principals’ leadership practices, especially in instructional improvement and staff 
development, as shown by both principals’ self-reports and teacher feedback. Collaborative elements, 
such as leadership pair work and group discussions, were particularly beneficial. The study highlights 
that effective PD should include sustained, varied activities and structured collaboration to promote 
meaningful professional growth. Future research should examine which PD features have the greatest 
impact on leadership development and incorporate control groups to investigate causality.
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Appendix

Table A1. Full list of items used in the Principal and Teacher surveys.

Principal survey
Instructional improvement

I make sure that teachers have a common understanding of high-quality instruction.
I urge teachers to make sure that all students achieve the instructional goals.
I use data from student assessments for instructional improvement.

Staff development
I regularly provide feedback to teachers on their individual performance.
Staff development is an essential part of my leadership practice.
I regularly conduct appraisal interviews with teachers.

Teacher survey
Instructional improvement

The principal at my school makes sure that teachers have a common understanding of high-quality instruction.
The principal at my school urges teachers to make sure that all students achieve the instructional goals.
The principal at my school uses data from student assessments for instructional improvement.

Staff development
The principal at my school regularly provides feedback to teachers on their individual performance.
Staff development is an essential part of our principal’s leadership practice.
The principal at my school regularly conducts appraisal interviews with teachers.

Table A2. Measurement invariance across time for principals’ self-reported leadership practices.

Model AIC BIC aBIC χ2 

(df)
RMSEA CFI Δχ2 

(Δdf)
ΔCFI

Instructional improvement (n = 58)
M1a: configural invariance 621.82 671.27 595.81 2.67 

(3)
.00 1.00 - -

M1b: weak factorial invariance 620.27 663.54 597.51 7.13 
(6)

.06 .99 4.45 
(3)

−.01

M1c: strong factorial invariance 618.20 657.35 597.61 9.06 
(8)

.05 .99 1.94 
(2)

.00

M1d: strict factorial invariance 613.47 646.44 596.13 10.33 
(11)

.00 1.00 1.27 
(3)

.01

Staff development (n = 57)
M2a: configural invariance 666.76 715.82 640.37 7.19 

(3)
.16 .96 - -

M2b: weak factorial invariance 666.03 710.98 641.82 10.433 
(5)

.14 .95 3.25 
(2)

−.01

M2c: strong factorial invariance 663.94 704.81 641.93 12.34 
(7)

.12 .95 1.91 
(2)

.00

M2d: strict factorial invariance 660.79 695.53 642.08 15.19 
(10)

.10 .96 2.85 
(2)

.01

Note: * p < .05, ** p < .01, *** p < .001.
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Table A3. Measurement invariance across time for principals’ leadership practices as reported by teachers.

Model AIC BIC aBIC χ2 

(df)
RMSEA CFI Δχ2 

(Δdf)
ΔCFI

Instructional improvement (n = 1088)
M3a: configural invariance 9882.66 10067.36 9949.84 26.28 

(17)
.02 .99 - -

M3b: weak factorial invariance 9880.60 10035.35 9936.89 38.89* 
(23)

.03 .99 12.62 
(6)

.00

M3c: strong factorial invariance 9878.74 10013.53 9927.77 44.75* 
(27)

.03 .99 5.85 
(4)

.00

M3d: strict factorial invariance 9870.69 9975.53 9908.82 46.77 
(33)

.02 .99 2.02 
(6)

.00

Staff development (n = 1068)
M4a: configural invariance 9703.02 9887.04 9769.52 22.40 

(17)
.02 1.00 - -

M4b: weak factorial invariance 9695.51 9849.69 9751.22 26.03 
(23)

.01 1.00 3.63 
(6)

.00

M4c: strong factorial invariance 9690.23 9824.49 9738.73 27.91 
(27)

.01 1.00 1.88 
(4)

.00

M4d: strict factorial invariance 9691.56 9796.00 9729.30 38.29 
(33)

.01 1.00 10.38 
(6)

.00

Note: * p < .05, ** p < .01, *** p < .001.
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