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ABSTRACT KEYWORDS
Prior research suggests that teachers’ positive perceptions of a reform are Curricular reform; policy
key when it comes to its successful implementation. The importance of implementation; teacher

teachers as enactors of change efforts results from their close tie to what is perceptions; school culture;
happening in the classroom. This suggests that without persuaded  school track
change agents, innovations are unlikely to be implemented coherently,

and in turn, likely to fail. In this study, we investigated the relationships

between different sets of predictors (specific to the teacher, the school,

the reform, or support structures) and teachers’ overall rating of

a curricular reform. We found that teachers’ perceived added value and

their perceptions of specific reform aspects predicted overall reform rat-

ings. Furthermore, we identified heterogeneity regarding the importance

of specific predictors between different school tracks, which calls for

increased attention to school context when considering teachers’ percep-

tions of reforms.

High achievement of students is seen as an important determinant of economic growth (Hanushek &
Woessmann, 2008; Sahlberg, 2006); student life-course outcomes such as educational attainment,
health, and earnings (e.g., Goldhaber & Ozek, 2019) and the fostering of an informed and engaged
citizenry (e.g., Galston, 2001), among other benefits. In recent years, many nations and educational
systems have implemented educational reforms to improve student achievement (Hopmann, 2008;
Organisation for Economic Co-operation and Development, 2015). In turn, schools all across the
globe have been required to implement new curricula and modernized learning environments
(Gerrard & Farrell, 2014; Hargreaves & Shirley, 2012; Hiibner et al., 2020). In such times of global
policy movements, knowledge on how to successfully implement intended changes is of great
importance.

Teachers are the primary street-level bureaucrats of the education sector (Lipsky, 1980, 2010) and
the ‘ultimate enactors of any change effort’ (Banner et al., 2012; R. E. Porter et al,, 2015, p. 115). When
implementing macro-level (i.e., system-wide) changes at the micro-level of the multilayered educa-
tional system (i.e., in the classroom), the relevance of teachers can be attributed to their immediate
impact on student learning (Brihwiler & Blatchford, 2011).

Prior research suggests that teachers’ buy-in of a reform can be understood as an antecedent of
its successful implementation (e.g., A. C. Porter et al., 1988; Donnell & Gettinger, 2015; Fullan, 2015;
Garvin & Roberto, 2005; Grasel, 2010; Mayrowetz, 2009; Rogers, 2003). Furthermore, in early reform
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stages, reform ratings can be used as proxies for successful future implementation and effectiveness
(Carter, 2008; Donnell & Gettinger, 2015).

However, large-scale empirical studies that identify why teachers rate reforms more positively or
negatively are lacking. In addition, minimal research exists on how school contextual factors, such as
the school culture or learning environment, play a role in teacher reform ratings. The term school
culture has a long history and has been used inconsistently in the past. Stoll (2000) gave a general
definition on the foundations of school’s cultures. She argues that a school’s culture ‘is shaped by the
history, context, and the people in it’ (p. 8). She further outlines that culture consists of several
aspects related to (a) a school’s age, (b) the external context of a school, (c) the type of a school, and
(d) the student population at a school and their socioeconomic background. In this study, we
considered three different groups of schools (school tracks), which vary in their school cultures
including aspects such as teacher characteristics and their experiences (e.g., see Table 3), the student
populations, and their official educational missions (e.g., preparing students for different diplomas).

In the case of curricular reforms, it seems very plausible that schools with different tracks, for
instance, different student and teacher populations (e.g., Dockx et al., 2018; Klusmann et al., 2009),
face different implementation challenges and concerns. The relevance of high fit between the school
culture and reform requirements to the success of a reform has been explicitly theorized in earlier
work (e.g., Hargreaves, 1997; Hargreaves & Shirley, 2012).

In the present study, we utilized a large dataset of teachers from lower secondary schools, which
was collected during the second year of implementation of a statewide curricular reform. Based on
previous research (Brezicha et al., 2015; A. C. Porter et al., 1988; Coburn, 2005; Donnell & Gettinger,
2015; Fullan, 2015; Grasel, 2010; Prendergast & Treacy, 2018; Rogers, 2003), we identified relevant
predictors (teacher-reported characteristics of themselves and their schools, teacher ratings of
reform aspects and available support structures) and investigated their relation to teachers’ global
rating of the curricular reform. Following this, we investigated potential differences regarding the
relation of these predictors with teachers’ reform ratings across three different school types:
Intermediate track schools (Realschulen), high track schools (Gymnasien), and comprehensive schools
(Gemeinschaftsschulen). It is important to note that a range of comprehensive schools exist in
Germany. In Baden-Wirttemberg, the comprehensive school (also referred to as community school)
distinguishes itself from other schools by its focus on teaching at all achievement levels, its explicit
focus on inclusive teaching, and mandatory all-day schooling at least 3 days per week (Bohl &
Wacker, 2016). The results of our study provide crucial empirical evidence regarding key predictors of
teacher buy-in, a core precursor for successful reform implementation and later reform success.

Education policy implementation and the relevance of teachers

As illustrated in our adapted educational policy implementation model (see Figure 1) compared to
other fields of public policy, reforms in education can be characterized by a unique, field-specific
implementation process (e.g., by means of professional development programmes or teacher
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Figure 1. An adapted educational policy implementation model. Based on previous work by Lasswell (1956), Mayntz (1977), Jann
and Wegrich (2007), and Desimone (2009).
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training) and specific expected channels of impact (e.g., on teachers’ attitudes, skills, and knowledge,
classroom practices and subsequent student learning). As outlined, teachers are key for successful
implementation (Banner et al., 2012; Lipsky, 1980, 2010), and their relevance results from their
immediate impact on classroom processes and students’ learning (Brihwiler & Blatchford, 2011). If
reforms intend to result in changes on the micro-level (i.e., on student learning), these reforms must
anticipate, monitor, and be closely aligned to the role of teachers in this process (Prendergast &
Treacy, 2018). If teachers do not adapt and implement the intended changes, large-scale changes on
student outcomes attributed to the reform are unlikely to occur (Donnell & Gettinger, 2015;
R. E. Porter et al., 2015). More specifically, previous research has emphasized how teachers perceive
a reform determines their engagement in appropriately implementing the required changes
(Desimone, 2002; Easton & Erchul, 2011; Mayrowetz, 2009; Rogers, 2003). Practically speaking, if
teachers’ ratings regarding specific reforms are rather negative, the desired change is unlikely to
happen (Achinstein & Ogawa, 2006; Choi & Walker, 2018; Terhart, 2013).

Although the importance of teacher buy-in for policy implementation has received attention
through a theoretical and qualitative lens (e.g., Prendergast & Treacy, 2018; Wallace & Priestley,
2011), there is an absence of quantitative studies of why teachers buy into a reform, with few
exceptions, to our knowledge. In one exception, Donnell and Gettinger (2015) investigated relations
of belief congruence, self-efficacy, years of teaching experience, and professional development with
the reform ratings of 209 elementary school teachers in southeastern Wisconsin during the imple-
mentation of Response to Intervention (RTI). This reform focused on implementing evidence-based
instruction as well as intervention and prevention for students with academic or behavioural
challenges. Their findings indicated that belief congruence, self-efficacy, and professional develop-
ment were positively related to the acceptability of the reform. Interestingly, and in contrast to
previous research (e.g., Hargreaves, 2005), years of teaching experience was not related to the rating
of the reform. As is evident, the large-scale empirical evidence in this line of inquiry is very thin. As
school reform efforts could be framed as reforms of teachers more than anything else (e.g., Darling-
Hammond et al., 2017; Desimone, 2002, 2009; Leithwood et al., 2002; Thoonen et al., 2011), under-
standing the underlying mechanisms of teachers’ reform ratings are crucial to more fully understand
why teachers buy into reforms and why they do not.

School track and implementing policy reforms

While prior research has documented the importance of teachers for the successful implementation
of any reform efforts (e.g., Desimone, 2002; R. E. Porter et al., 2015), school track or context is also an
important consideration (Hargreaves & Shirley, 2012). As outlined in more detail below, teachers with
varying qualifications and characteristics work in different types of schools with different student
populations. In turn, why teachers rate a reform differently may vary across school tracks.

In tracked school systems (e.g., Germany), teachers in different school tracks or types typically
have varying qualifications due to varying requirements for teacher education based on existing
policy (e.g., Cortina & Thames, 2013). In addition to differences in formal qualifications, prior research
in Germany also suggests that teachers in different school tracks/types differ on many additional
characteristics such as secondary school grade point average, standardized achievement, general
cognitive abilities, personality traits, and vocational interests (Klusmann et al., 2009; Roloff Henoch
et al., 2015). Beyond Germany, explicit or implicit sorting of teachers with different qualifications and
characteristics between and within schools is a global phenomenon (Kalogrides et al., 2013; Lankford
et al., 2002; Luschei & Jeong, 2018). Teachers with different qualifications and/or characteristics may
judge reform features and implementation barriers quite differently.

There also tend to be differences in student populations across different schools. In Germany,
school tracks/types differ with regard to student achievement and a variety of other variables such as
proportion of immigrant students and socioeconomic background (e.g., Guill et al.,, 2017; Stabler
etal, 2017). As shown by Dockx et al. (2018), such differences in student populations between school
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tracks are also echoed in other countries like Belgium. In countries without explicit between-school
tracking (like the United States), differences in student populations between schools are typically the
result of socioeconomic segregation (e.g., Owens et al.,, 2016). Teachers who are confronted with
different student populations may rate a reform more positively or negatively because of specificities
of their respective student population.

The combination of different populations of teachers and students across schools may also
require different adaptive behaviours for successful implementation. Other than general within-
and between-school variation in implementation (Carroll et al., 2007), there may be different school
cultural-related requirements regarding how teachers need to adapt to specific reforms in order to
make them meaningful (Desimone, 2002). For instance, curricular reforms may aim to implement
changes for specific groups of teachers or students, which are not equally distributed across all
affected schools. Therefore, some teachers might rate aspects of the reform differently because they
need to invest more effort to implement intended changes.

Overall, these findings suggest that different school tracks indeed provide different learning
environments, as they are managed by different teachers and serve different students. These
differences might be mirrored by differences in the way teachers are willing or able to handle the
demands of curricular reforms or in the way they perceive the desired changes. In addition, these
differences might result in differences in the ability and willingness to adopt policies and differences
on the variables related to policy ratings (e.g., Van der Vegt et al., 2001).

The curricular reform

The curricular reform (Ministry of Education, Youth and Sports, 2016) focused on in this study was
implemented in 2016 in the German state of Baden-Wuerttemberg. In Germany, the legal authority
resides with the individual state (see, for instance, Education act of the State of Baden-Wuerttemberg
§35-§37). Within each state, the ministry of education decides on the curriculum standards and the
schools are expected to implement these standards.

As is visible in Table 1, the policy mainly focused on implementing four new global changes to the
curriculum: (a) enhancing teaching based on educational standards, (b) the introduction of central
‘guiding principles’, (c) the introduction of three attainment levels in secondary school, and (d) the
introduction of overarching educational foundations of democracy, peace, and cultural education
(Ministry of Education, Youth and Sports, 2016). It is important to note that the implementation of
the curriculum goes along with large amounts of autonomy by teachers. This is referred to in
Germany as ‘pedagogical responsibility’ (Education Act of the State of Baden-Wuerttemberg §38),
resembling the distinction between the intended curriculum and the implemented/enacted curri-
culum in international research on curriculum and opportunities to learn (Schmidt & Maier, 2009).

Regarding educational standards, content standards and process standards were defined, which
captured both specific definitions of knowledge (acquired at a specific stage) and larger subject-
specific dimensions of knowledge (acquired by the end of school). These standards were thought of
as mandatory content, which must be taught in school by each teacher in a given subject and
a given year. The definition and enhanced orientation of standards was also aimed at increasing the
alignment between the curriculum and output-oriented governmental activities such as educational
monitoring and accountability.

The introduction of central guiding principles was based on the idea of increasing student
knowledge not only in specific subjects, but also in broader areas such as sustainable development
or tolerance and diversity (see Concrete policy features in Table 1). These guiding principles were
intended to be implemented across different subjects.

The adoption of three new attainment levels reflects the fact that learners in lower track schools
(e.g., intermediate track or comprehensive schools) strongly vary from those in high track schools.
Teachers in lower track schools are required to identify the different ability levels of students in class
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Table 1. Key features of the final policy program and the implementation process.

Adopted policy

feature Concrete policy feature Support structure Intended aim Track specific
Enhancing Definition of content Enhance teaching based on No
standards- standards (defining what educational standards.
based teaching students should know at Enhance output-
each grade level) and orientation governance
process standards (defining
subject-specific
overarching competencies,
which should be acquired
by the end of education)
Definition of (1) Education for sustainable Initiate discussions on and No
specific guiding development implement guiding
principles (2) Education for tolerance principles in the curriculum
and acceptance of diversity of the school and the
(3) Prevention and health A mixture of mandatory subject. To be taught across
promotion and optional professional all subjects.
(4) Vocational orientation development for
(5) Media education teachers, online
(6) Consumer education resources, and example
Introduction of (1) Definition of three curricula Adaptive teaching on all three  Only in non-
attainment attainment levels (high, attainment levels (high, high track
levels in intermediate, low) intermediate, low) secondary
secondary (2) Operationalized by schools
school defining subject- and
competence-specific
operators (verbs describing
teaching and learning
behaviour)
Democratic, Develop knowledge and skills Develop knowledge and skills No
peace, and of students in the fields of to let students contribute
cultural democratic, peace, and and value the three fields of
education cultural education. education. To be taught

across all subjects.

and provide more individualized instruction accordingly. In the high track schools, teachers are
expected to teach only at the highest ability level.

Finally, as mentioned above, the new curriculum introduced general overarching educational
foundations of democracy, peace, and cultural education. These should be taught across all subjects
and are thought of as foundations of all educational processes at school (Ministry of Education,
Youth and Sports, 2016).

Research questions

Based on previous research on educational reforms, which has underscored that teachers’ positive
perceptions and acceptability of reforms are key for successful implementation, we first investigated
the relationships between teachers’ global curricular reform rating and teacher characteristics,
school characteristics, teacher perceptions of specific reform aspects, and the available support
structures (Research Question 1). Next, we investigated the extent that the predictive power of these
variables varied between different school tracks (Research Question 2).

We derived the different predictors based on prior research (e.g., A. C. Porter et al., 1988; Choi &
Walker, 2018; Donnell & Gettinger, 2015; Fullan & Quinn, 2015; Grasel, 2010; Rogers, 2003). To our
knowledge, only a few promising, small-scale studies have investigated this topic empirically, and
these studies have analysed only a subset of predictors from the theoretical and conceptual
literature. In line with the available research, we assumed that teachers who report a greater
added value of the reform and use more support structures should rate the curricular reform more
positively. Regarding the added value, prior research has outlined that if the beliefs of the teacher
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and the reform goals are more in line, they respond more positively to a reform (Donnell & Gettinger,
2015). Regarding the support structures, participation in professional development programs may
be particularly fruitful. For instance, as outlined by Desimone (2009), successful professional devel-
opment (PD) can help to shape teachers’ beliefs, attitudes and knowledge of specific elements of
content, all of which can help to build capacity to successfully implement reforms (e.g., Fusarelli,
2002). Theoretically, this line of argumentation is also in line with the policy attribute theory as
explicated by A. C. Porter et al. (1988). As outlined by Desimone (2002), the more specific a reform is
(e.g., in terms of PD) the more likely teachers buy in and implement reforms.

On the other hand, we assumed variables indicating higher demands for teachers to implement
the reform (e.g., expected workload) to be negatively related to the curricular reform rating. This
assumption results from literature on institutional capacity and successful policy implementation in
school (e.g., Fusarelli, 2002; Malen et al., 2015), which has repeatedly outlined subjective demands of
teachers as barriers to successful policy implementation (Durlak & DuPre, 2008). Regarding differ-
ences between school tracks, hypotheses are more difficult to specify and more exploratory in
nature, given the dearth of existing evidence. We assumed that teachers from non-high track school
types (i.e., intermediate track schools and comprehensive schools) might value support measures
more, which are useful to implement the new curriculum. This results from the fact that teachers of
non-high track school types had to cope with the new, highly demanding policy feature of teaching
on different ability levels (see Table 1), whereas high track teachers only had to teach at one (the
highest) ability level. In addition, because teachers from lower track schools are confronted with
lower-performing students, they should also value the benefit of the new curriculum for their
students more, compared to high track teachers.

Method
Sample

The data for this study were taken from an online survey (May-June 2018) of the aforementioned
curricular reform, which was implemented in the school year starting in September 2016 in the state
of Baden-Wirttemberg in Germany. Samples were drawn based on a probability proportional to size
(PPS) sampling of schools, whereby larger schools had a greater probability to be drawn. This
sampling procedure was chosen for its efficiency, as less schools are needed to achieve a large
dataset of teachers. Overall, 20-22% of the population of schools per track were requested to
participate in the study (60 intermediate track schools, 75 high track schools, and 60 comprehensive
schools). The participation rate on the school level was high: 90% of the requested intermediate track
schools, 83% of the high track schools, and 73% of the comprehensive schools participated in the
survey. Due to the voluntary status of the survey and in line with previous comparable studies in this
field (e.g., Wacker & Kramer, 2012), the participation rate on the teacher level was relatively low
(intermediate track schools: 27%, high track schools: 29%, and comprehensive schools: 14%). Overall,
we considered data of 1,132 teachers in three different school types (intermediate track: n = 439,
high track: n = 513, comprehensive school: n = 180). In addition, data from 262 teachers with
leadership duties were considered for estimating variables of the school environment.

School tracks

To be able to investigate differences between teachers from different tracks, we assessed teachers
from different school tracks. The high track (academic school type; Gymnasium) is the typical learning
environment for high-ability students in Germany and has a direct path to university. The inter-
mediate (vocational) track schools (Realschulen) are the school type for students who show an
intermediate school performance at the elementary level. Finally, the comprehensive schools
(Gemeinschaftsschulen) display a mixture of all different tracks, much like comprehensive school
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tracking in other educational systems such as in the United States. However, this school type is
currently attended mostly by low to intermediately high performing students.

Measures

Teachers had to complete a single online survey in which they were asked to evaluate the curricular
reform, its implementation at their school, as well as existing training and support measures. The
completion of the survey took about 20 minutes. First, teachers entered basic information about
themselves and their school, including, for example, their age, gender, and teaching load. Second,
they were asked to evaluate the curricular reform. Third, teachers had to answer specific questions
regarding how well different aspects of the reform worked. For example, teachers had to rate
training measures, example curricula, and the implementation of the reform in their department.
All questions and response options used in the survey are provided in Table SA1 in Appendix A.

Global curricular reform rating

Global curricular reform rating, the outcome variable of this study, was directly measured by asking
teachers for their overall rating of the curricular reform, ranging from very bad to very good on
a 4-point Likert scale.

Teacher characteristics

Six variables were used to measure teacher characteristics including sex, age, teaching load,
motivation, years of teaching experience, and number of previous curricula they had taught. As
a measure of teaching load, participants had to indicate whether they had either a full or a reduced
teaching load. They also had to indicate how the curricular reform affected their motivation.

Teacher ratings of reform aspects

Six variables were used to measure teacher ratings of reform aspects: added value for pupils, added
value for teachers, value of the reform for the development of the education system, comprehen-
sibility of the goals, and expected short-term and long-term workload to implement intended
changes.

School characteristics

Teachers had to indicate whether they teach at an intermediate track school, a comprehensive
school, or a high track school. Apart from that, seven variables were used to assess characteristics of
the participants’ schools. School size was measured as a categorical variable in terms of size of the
student body. Two questions asked about the implementation of the curricular reform at their
school. First, participants had to indicate whether their department had an implementation plan.
Second, they had to indicate their school’s main efforts to implement the reform. Teachers could
indicate if their school developed an implementation plan (on department level or school con-
ference level), had in-house school trainings, or utilized any further implementation efforts.
Participants also filled in a nine-item scale regarding the cooperation of teachers at their school.
Finally, the average rating of the curricular reform by personnel with leadership duties was estimated
for each school as an indicator of the implementation and reform climate at the school.

External support structures

Six variables were used to assess the external support structures during the implementation process
of the curricular reform. Three of those variables referred to the teacher professional development
programme specifically developed for the implementation of the curriculum reform 2076.
Participants rated both the quality and the sufficiency of the trainings and indicated how frequently
they participated in such trainings. Participation frequency was measured as a categorical variable
with four categories. The remaining three variables concerned the support measures that were
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developed to help implement the curricular reform. First, participants filled in a six-item scale about
how well they were informed about the various support measures. Second, there were two three-
item scales, in which participants had to respectively rate the example curricula and the competency
grid.

Statistical analysis

We first computed descriptive statistics for all variables related to the four theoretically derived sets
of predictors (related to the teacher, the school, the reform and its implementation, and available
support structures). Descriptive statistics are presented in Table 2. We then specified five multiple
linear regression models. In Model 1-Model 4 (M1-M4), we included a different, single set of
predictors (from among the four sets of predictors) in each model, before we considered all
predictors in a joint Model 5 (M5). All models included control variables of teachers’ school type,
gender, and age. The data preparation was conducted in R (R Development Core Team, 2019), and
the final analyses were run in Mplus 8.0 (Muthén & Muthén, 1998-2017). All continuous variables
were z-standardized separately before running the analysis, resulting in fully standardized regression
coefficients.

Cluster structure

In order to account for the nesting of teachers in schools (dependency of teachers of the same
school), we estimated cluster-robust standard errors (Snijders & Bosker, 2012) using a design-based
correction method implemented in Mplus. Recent research has underscored the advantages of
applying such adjustments over using more complex multilevel models (e.g., with random effects)
to account for data nesting, due to fewer assumptions and straightforward interpretations (e.g.,
McNeish et al., 2017).

Missing data

A common challenge in social science is missing data, and various approaches exist to account for
them. In this study, missing data were handled using full information maximum likelihood estimation
(FIML), which was shown to be equally good or even superior to traditional approaches of dealing
with missing data such as pairwise deletion or complete case analysis (e.g., Enders, 2010). To increase
the plausibility of the missing at random assumption and the comparability of the models, we
specified a common multivariate model and used variables not included as predictors in a specific
model as auxiliary variables (Graham, 2003; Graham et al., 1997).

Results
Preliminary analysis

We first examined the descriptive statistics for the overall sample (Table 2) and for the three different
school types (Table 3). Our overall sample consisted of 1,132 teachers, who on average were
41.36 years old and had been in the teaching profession for 12.71 years. Overall, 64% of the teachers
who participated were female. The majority of teachers had already taught at least two curricula
previously.

Regarding differences between school types (see Table 3), we found statistically significant
differences on a broad variety of variables between teachers from different tracks.

Predictors of the global curricular reform rating (Research question 1)

Next, we had a closer look at the predictors of the global rating of the curricular reform by estimating
stepwise multiple regression models. Results are displayed in Table 4. In all models, we controlled for
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Table 2. Descriptive statistics of the sample of the study.

n M SD Min Max
Teacher characteristics
Sex (1 = female) 1132 0.64 0.48 0 1
Age 1132 41.36 3.09 22 64
Teacher’s motivation 801 2.23 0.72 1 4
Years teaching profession 1132 12.71 9.04 1 43
Teaching load (1 = reduced) 1132 0.42 0.49 0 1
Previously taught curricula 1132 244 0.72 1
Rating of reform aspects
Added value students 1072 232 0.93 1 4
Added value teachers 1088 229 1.00 1 4
Comprehensibility goals 1079 2.86 0.85 1 4
Value for development 1011 2.24 0.99 1 4
Short-term workload 957 331 0.74 1 4
Long-term workload 870 3.03 0.69 1 4
School characteristics
Rating: School leaders 977 2.74 0.50 133 4
Teacher cooperation 1114 2.55 0.59 1 4
Implementation plan 1092 0.69 0.46 0 1
Teachers’ conference plan 1081 0.49 0.50 0 1
In-house trainings 1081 0.1 0.32 0 1
Further school-specific support structures 1081 0.08 0.26 0 1
School size 1121 3.97 1.27 1 6
Intermediate track 1132 0.39 0.49 0 1
Comprehensive school 1132 0.16 0.37 0 1
High track 1132 0.45 0.50 0 1
External support structures
Training offer 951 2.49 0.85 1 4
Training quality 840 254 0.89 1 4
Training participation 1069 1.68 0.51 1 4
Support measures 1096 1.98 0.63 1 4
Rating example curricula 950 2.57 0.70 1 4
Rating competency grid 916 2.44 0.73 1 4
Dependent variable
Global curricular reform rating 1030 2.56 0.55 1 4

Means and SDs were estimated using FIML.

gender, age, and the school type. In the first model, we considered variables related to the
characteristics of the teachers. We found teachers’ motivation (B = .62, p < .001) to be positively
predictive of the rating of the curricular reform. Regarding the covariates, we found age to be
negatively predictive of the rating of the reform (3 = —.13, p = .022), suggesting that, holding
constant the other variables in the model, older teachers generally rated the reform less favourably.

In the second model, we included variables related to the ratings of reform aspects, conditioning
on the same covariates as the prior model. We found the rating of the added value for teachers
(B=.27,p <.001) and students (§ = .15, p = .001) to be statistically significantly related to the global
curricular reform rating. In line with our hypothesis, the comprehensibility of the reform was
positively predictive (f =.21, p <.001), suggesting that a higher rated comprehensibility, on average,
went along with a better reform rating. Moreover, the value of the curricular reform for the
development of the education system was positively related to the global rating (3 = .20,
p < .001). Finally, the expected long-term workload was negatively related to the global rating
(B =-.09, p=.001).

In the third model, we had a closer look at variables related to characteristics of the school. Only
the aggregated rating of teachers with leadership duties at the school had a positive relationship
with individual teachers’ global curricular reform rating (8 = .09, p = .018). This implies that teachers
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Table 3. Descriptive statistics for the three different educational tracks.

High track Comprehensive Intermediate track
(A) school (B) (@]

M SD M SD M sD P_as  P_ac  P_sc
Teacher characteristics
Sex (1 = female) 0.61 049 0.67 0.47 0.67 0.47 124 054 969
Age 4233 9.18 38.97 9.55 41.20 1035 <.001 .146 .029
Teacher’s motivation 241 0.70 2.24 0.74 2.02 0.69 076 <.001 .023
Years teaching profession 1294 797 10.43 8.78 13.38 10.12 .002 550 .001
Teaching load (1 = reduced) 0.47 0.50 0.35 0.48 0.39 0.49 017 .026 479
Previously taught curricula 240 0.66 2.59 0.90 242 0.70 016 .764 .038
Rating of reform aspects
Added value students 252 093 253 0.94 2.00 0.85 883 <.001 <.001
Added value teachers 254 1.00 2.57 1.00 1.88 0.87 819 <.001 <.001
Comprehensibility goals 3.06 0.79 2.87 0.83 2.61 0.86 .017 <.001 .001
Value for development 2.52 096 2.45 1.00 1.81 0.86 530 <.001 <.001
Short-term workload 3.29 0.66 331 0.78 3.34 0.81 806 .286 .674
Long-term workload 288 0.64 3.09 0.77 3.19 0.67 017 <.001 .268
School characteristics
Rating: School leaders 293 0.36 2.84 0.45 248 0.54 406 <.001 .004
Teacher cooperation 250 0.56 2.87 0.59 2.49 057 <.001 850 <.001
Implementation plan 0.76 043 0.54 0.50 0.68 047 <.001 .032 .004
Teachers’ conference plan 0.56 0.50 0.34 0.47 0.46 050 <.001 .009 .012
In-house trainings 0.07 0.25 0.08 0.27 0.18 0.39 813 <.001 .004
Further school-specific support structures  0.08 0.28 0.13 0.33 0.05 0.21 .086 .034 .001
School size 4.70 1.09 2.98 1.10 3.52 1.03 <.001 <.001 .021
External support structures
Training offer 273 0.83 2.27 0.74 2.31 0.84 <.001 <.001 634
Training quality 286 0.82 235 0.87 2.25 0.88 <.001 <.001 219
Training participation 1.72 048 1.55 0.49 1.68 0.54 001 265 .023
Support measures 1.97 0.65 2.16 0.62 1.92 0.60 001 340 <.001
Rating example curricula 2.69 0.68 2.61 0.73 243 0.68 297 <.001 .035
Rating competency grid 240 0.74 2.59 0.78 241 0.70 016 811 .023
Dependent Variable
Global curricular reform rating 272 0.67 2.70 0.75 2.33 0.75 .808 <.001 <.001

High track, n = 513; intermediate track, n = 439; comprehensive school, n = 180. Statistically significant p-values (p < .05) are
printed bold.

at schools with more optimistic leadership personnel tend to rate the curricular reform more
positively. Regarding the covariates, again age was found to be negatively related to the reform
global rating. In addition, there was a statistically significant difference between teachers from high
track schools and intermediate track schools (3 = —.50, p < .001), suggesting that after accounting for
the other variables in the model, intermediate track teachers rated the reform less positively
compared to high track teachers.

In the fourth model, we examined variables related to external support structures. We found
a positive coefficient for the quality of the professional development program on the global rating of
the reform ( = .20, p < .001). The frequency of participation at the professional development
program also had a positive, however somewhat smaller coefficient on the global curricular reform
rating (8 = 0.06, p = .038). The two support instruments, the example curricula and the competency
grid, were both positively related to the overall reform rating: Teachers who rated the example
curricula (§ = .22, p < .001) and the competency grid (B = .19, p < .001) to be more helpful for
implementing the curricular reform also reported a higher global rating of the reform.

Finally, in the fifth, overall model, the relations from the stepwise models remained statistically
significant for a majority of variables. Regarding teacher characteristics, the rating of the effect of the
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Table 4. Multiple regression results for predicting teachers’ global curricular reform rating.

M1 M2 M3 M4 M5

B p B p B p B p B p
Teacher characteristics
Sex (1 = female) .07 186 .10 013 .05 .398 .02 .789 .06 181
Age =13 022 -07 <.001 -13 <.001 -10 <.001 -13 .002
Teacher’s motivation .62 <.001 15 <.001
Years teaching profession .06 246 .07 .089
Teaching load (1 = reduced) .00 933 .03 428
Previously taught curricula .03 358 .01 787
Rating of reform aspects
Added value students 15 .001 1 012
Added value teacher 27 <.001 22 <.001
Comprehensibility goals 21 <.001 17 <.001
Value for development 20 <.001 17 <.001
Short-term workload .01 422 .02 314
Long-term workload -09 .001 -06  .020
School characteristics
School leadership rating .09 .018 .02 248
Teacher cooperation .05 .088 -.03 .248
Implementation plan -.02 578 -.03 167
Teachers’ conference plan .04 246 .01 .790
In-house trainings .03 457 -.01 747
Further school-specific support structures .05 102 -.02 314
School size -.04 319 -.01 .706
Intermediate track -24 <.001 .02 667 —-50 <.001 .06 537 .03 633
Comprehensive school .06 354 .02 657 -4 249 -32 <.001 .08 71
External support structures
Training offer .01 .828 .03 302
Training quality 20 <.001 .01 723
Training participation .06 .038 .05 .035
Support measures -.02 510 -.03 .095
Rating example curricula 22 <.001 .05 .048
Rating competency grid 19 <.001 .06 .036
R? 42 61 1 32 64

All continuous coefficients are standardized. All estimations considered FIML to treat missing data. Analyses were based on an
overall sample of n = 1,132 teachers. Statistically significant p-values (p < .05) are printed bold.

reform on teacher motivation remained positively associated with the global curricular reform rating
(B =.15, p <.001). In addition, the age coefficient remained negative (f = —.13, p = .002), suggesting
that older teachers, after accounting for all other variables in the model, generally rated the reform
more negatively. Similarly, the coefficients for the ratings of reform aspects remained consistent in
direction and significance with the results of Model 2. Added value for students (3 =.11, p =.012) and
teachers (B = .22, p < .001), the comprehensibility of the reform (3 =.17, p < .001), and the value of
the reform for the overall development of the education system (B =.17, p <.001) remained positive.
The expected long-term workload of the new curriculum remained negatively related to the global
curricular reform rating (f = —.06, p =.020), and expected short-term workload of the new curriculum
remained not statistically significant. Regarding the school characteristics, we found no statistically
significant relationship with global rating of the reform, after controlling for all other variables in the
model. Finally, regarding the external support structures, the frequency of participation in profes-
sional development (3 =.05, p =.035) and the ratings of the example curricula (B = .05, p =.048), and
the competency grid support instrument (3 = .06, p = .036) remained positively related to the global
rating of the curricular reform.

Taken together, variables related to teachers’ perceived added value for themselves, teacher
motivation, the comprehensibility of the goals of the reform, the value for school development, and
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Table 5. Multiple-group regression results for predicting teachers’ global curricular reform rating: differences by educational
track.

Comprehensive Intermediate track
High track (A) school (B) Q

B SE p B SE p B SE p P_n8 P_ac  P_sc

Teacher characteristics

Sex (1 = female) .01 .06 .848 13 .15 372 .08 .06 .193 435 391 .749
Age -12 07 074 -04 .09 648 -.13 .06 .035 493 973 .447
Teacher’s motivation 10 .06 .110 23 .07 .002 18 .05 <.001 .160 .249 .631
Years teaching profession .01 .07 932 .06 .09 494 12 .05 .027 633 195 .587
Teaching load (1 = reduced) .05 .06 .420 .00 .10 997 -.01 .08 871 .689 .528 .924
Previously taught curricula .01 .04 819 -05 .06 377 03 .04 570 .403 .800 .285
Rating of reform aspects

Added value students -05 .05 371 .01 .08 .866 29 .05 <.001 514 <.001 .006
Added value teachers 23 .05 <.001 41 .10 <.001 .14 .05 .005 .100 .180 .012
Comprehensibility goals 22 05 <001 .12 .06 .046 .12 05 .008 .197 .126 .990
Value for development 34 05 <001 .17 .09 074 .00 .04 872 .087 <.001 .127
Short-term workload -00 .03 910 .05 .06 405 .04 .03 197 433 347 845
Long-term workload -07 .05 120 -.01 .07 862 —-.07 .04 .093 451 916 475
School characteristics

School leadership rating .04 03 .18 -.03 .06 .652 04 02 121 336 .984 321
Teacher cooperation -.03 .04 451 .00 .06 938 -.07 .04 .074 .704 507 .364
Implementation plan -01 04 707 -17 05 .001 .02 .03 .578 .008 .529 .002
Teachers’ conference plan .03 .04 347 .01 .05 823 —-02 .04 525 721 278 .590
In-house trainings .04 04 319 02 .04 609 -07 .04 .062 .760 .044 .107
Further school-specific support structures —01 .04 818 —-05 .04 239 -02 .03 589 .449 878 .547
School size -05 .02 .25 -03 .05 564 .05 .03 .079 .684 .006 .161
External support structures

Training offer 05 04 .18 -03 .07 619 .00 .05 929 .293 431 .634
Training quality .03 .04 508 -.07 .09 421 .02 06 .718 .300 .900 .379
Training participation .03 .04 424 .07 .04 .069 .07 .04 071 435 437 985
Support measures -01 .03 .861 .00 .06 983 -—.06 .03 .061 .944 247 373
Rating example curricula -04 04 230 .11 .06 .058 .14 .04 .001 .027 .001 .635
Rating competency grid .00 .04 925 .02 .08 .763 15 .05 .002 .824 .021 .152
R? 62 71 67

High track, n = 513; intermediate track, n = 439; comprehensive school, n = 180. Statistically significant p-values (p < .05) are
printed bold.

added value for students were most meaningful for the global judgement of the reform. Overall, the
full model (Model 5) explained 64% of variance in teachers’ global judgements of the reform.

Differences between different school tracks (Research question 2)

Next, we examined the predictive power of the independent variables by school type and tested for
differences using a multiple group model of the full model (Model 5) displayed in Table 5. Regarding
teacher characteristics, we found teachers’ rating of the reform’s impact on their motivation to be
statistically significantly and positively related to the global rating of the reform at comprehensive
schools (B = .23, p =.002) and intermediate track schools (f =.18, p < .001). The positive relation was
not found to be significantly different between the three school types.

Regarding teacher ratings of reform aspects, we found the rating of the added value for teachers
and the comprehensibility of the reform to be positively related to the global curricular reform rating
in all school types (all p < .05). The relation of the added value for teachers was the highest in
comprehensive schools ( = .41, p <.001) and was statistically significantly higher in comprehensive
schools than in intermediate track schools (B = .14, p = .005; p_gc = .012). The positive relation
between the comprehensibility of the reform goals and the global judgement of the reform did not
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differ between tracks (all p > .05). Interestingly, the relation of the added value for students was
statistically significant only in the intermediate track (B = .29, p < .001), and this relation was
statistically significantly higher in the intermediate track than in both the high track and the
comprehensive schools (track differences were p < .006). Finally, we found a statistically significant
positive relationship between the value of the reform for the overall development of the education
system and the global curricular reform rating only in high track schools (B = .34, p <.001), and this
relation was statistically significantly higher in high track schools than in intermediate track schools
(B =.00, p=.872; p_ac <.001).

Regarding school characteristics, we found a negative relation between the availability of an
implementation plan at the school and the global curricular reform rating only for comprehensive
schools (B = —.17, p < .001), whereas this variable was not statistically significant in high track
(B = -.01, p = .707) and intermediate track schools (B = .02, p = .587). This relation differed
significantly between the comprehensive schools and the two other tracks (p_ag = .008 and p_gc
=.002). In addition, we estimated a negative coefficient for school size at high track schools (3 = —.05,
p = .025) and this coefficient was statistically significantly lower, compared to intermediate track
schools (B = .05, p =.079; p_ac = .006), highlighting slightly lower overall ratings at larger, high track
schools.

Finally, regarding the external support structures, the ratings of the example curricula and the
competency grid were found to positively influence the reform rating only at the intermediate track
schools (B = .14, p = .001 and B = .15, p = .002, respectively), whereas these ratings were not
statistically significant for the two other tracks (all p > .05). These differences by school type were
statistically significant when comparing the intermediate track with the high track (example curri-
cula: p_ac =.001; competency grid: p_ac = .021), but not with comprehensive schools (all p > .05).

Taken together, the results suggest that, different school types indeed seem to provide different
school cultures and although teachers at these different school types seem to value some things
comparably in relation to the global rating of the reform, they also differ on some measures. For
instance, the perceived added value to teachers was most relevant at comprehensive schools and
less important at other school types. In contrast, the comprehensibility of the reform was equally
relevant for teachers independent of the school type.

Discussion

In this study, we investigated the associations between teachers’ overall rating of a curricular reform
and teacher-reported characteristics of themselves and their schools, as well as teacher ratings of
reform aspects, and available support structures. In particular, teachers’ perceived added value for
themselves, the comprehensibility of the goals of the reform, its perceived value for school devel-
opment, teacher motivation, and the added value for students were found to be positively related to
the global curricular reform rating, even after controlling for a large set of further variables. This
finding is largely in line with suggestions from previous conceptual and theoretical research (e.g.,
Fullan & Quinn, 2015; Garvin & Roberto, 2005; Rogers, 2003).

Other findings were also quite interesting. We found a statistically significant negative relation-
ship between teachers’ age and the global judgement of the reform, which suggests that older
teachers were generally rating the reform less favourably. This holds true even after accounting for
the impact of the other variables in the different models and suggests that younger teachers may
be more likely to buy into reform efforts, which would be in line with earlier findings (Hargreaves,
2005).

Furthermore, the participation in reform-specific professional development programs as well as
the rating of the quality of the support instruments (example curricula and competency grid) were
positively related to the global rating of the reform. This generally underscores the importance of
accompanying reforms with adequate professional development programs, as suggested in pre-
vious research (Choi & Walker, 2018; Crockett, 2007; Donnell & Gettinger, 2015; Fishman et al.,,
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2003). Above and beyond professional development, supporting materials were found to be
positively valued by teachers, likely because they help to implement the reform. From a larger
perspective, these results are also in line with most prominent professional development theories,
which suggest that such programs can foster changes in teachers’ knowledge, beliefs, and
attitudes (Borko et al., 2010; Darling-Hammond et al., 2017; Desimone, 2009). Such professional
development programs may therefore weaken implementation barriers and foster processes of
policy implementation through the development of teacher buy-in, in addition to other desired
teacher outcomes.

Having a closer look at the predictive power of the different variables between different
learning environments (i.e., school types), which has received very little attention in empirical
studies in recent reform research, revealed another interesting finding: The way variables were
related to global curricular reform ratings varied between different school types. For instance, the
relationship between perceived added value for students and the global rating of the curriculum
reform was substantially stronger at intermediate track (vocational) schools compared to both
high track (academic) and comprehensive schools. Furthermore, the relationship between sup-
port structures and the overall reform judgement was stronger for intermediate track schools
compared to high track schools. This finding is in line with research on implementation fidelity
and the theory of culture and school change (Hargreaves, 1997; Hargreaves & Shirley, 2012),
which underscores the need to more closely investigate school culture moderators of policy
implementation (e.g., Carroll et al., 2007; Kurki et al., 2006). More specifically, our results suggest
that in the case of the curricular reform 2016, one size did not fit all school types, and we were
able to give insights into which variables might be differentially related to the global curricular
reform rating between different school types. How our findings can be generalized to other
reforms and school types or systems remains an important and open research question. Generally
speaking, given the lack of existing empirical evidence, it is highly important to replicate our
findings and test external validity in different reform settings, using different variables and
considering data of other educational contexts. Given most educational systems tend to have
some mechanism of sorting students and teachers to different schools, whether explicit or
implicit, we expect similar findings beyond our sample and outside of Germany, but this needs
to be tested in future research.

An important aspect to further investigate are subject-specific challenges and differences in the
implementation of the reform and the global reform judgements. Up to now, very little quantitative
research exists on how teachers translate overarching, global reform goals to a subject-specific level.
Future research should therefore more explicitly consider subject-specificities and translation pro-
cesses during times of change. In the case of our study, teachers were provided with example-
curricula, which should help them to implement the required changes in class. Our results suggest
that these subject-specific support measures were considered to be useful, at least in terms of the
global reform judgement. However, future research is needed, which more broadly examines
subject-specific implementation processes. For instance, while we focused on teacher perceptions
of the curricular reform (the intended curriculum) to measure buy-in, future research in this line of
inquiry should also consider what is actually taught in the classroom (the implemented curriculum)
when considering buy-in and implementation fidelity.

Limitations

There are various strengths and limitations of this study, which should be kept in mind when
interpreting the results. First, we were not able to implement a mandatory participation design;
thus, the sample was based on voluntary participation of the teachers. This was due to considera-
tions regarding high costs and potential response biases when forcing all teachers of the drawn
schools to participate. Therefore, it remains somewhat unclear to what extent the findings of this
study are generalizable to the whole population of teachers in the state. Unfortunately,
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administrative teacher data were limited, so we were not able to compare sample characteristics to
a large set of population characteristics. We were able to consider age, gender and school type from
administrative data. Comparing these characteristics of the teachers in our dataset to population
data revealed only small differences.

In the same vein, it is also important to note that the different groups of schools considered in this
study have a unique history and culture, specific for the state of Baden-Wiirttemberg. Generalization of
findings therefore requires carefully comparing the culture and history of school types in this and other
contexts. In addition, the curriculum is not entirely defined by the ministry of education. Its implemen-
tation in class substantially depends on the professional learning communities of teachers at a school.
Due to school autonomy policies, which were implemented over the past decades, every school has to
define its own curriculum to a certain extent, which might consist of varying foci and therefore likely
varies across schools. In addition, different subjects will find different solutions on how to implement
the requirements of the new reform in their unique subject-specific curriculum for specific grades. This
has to be considered, when interpreting variation in the perception of new curricula by the teacher.

Second, the present study was based on cross-sectional data on the current reform only.
Therefore, we were not able to investigate the relationship between variables conditional on ratings
of the previous curriculum. Such data might have been particularly useful in order to investigate how
teacher perceptions and judgements of earlier curricula or reforms impact global ratings of the
reform under study and should be collected in future research.

Finally, as in most research, we were not able to consider all potentially relevant variables. What
would have been highly interesting are links between teachers’ stages of concern and the different
predictors of global curricular reform ratings. The stages of concern questionnaire can assess
teachers’ concerns about reforms. Knowledge about teachers’ concerns is important in order to
adequately support them during change processes (e.g., George et al., 2008). In addition, as was
shown in previous research, teachers between school types differ on a variety of variables (Klusmann
et al,, 2009), but we were not able to collect all of these measures in the present study (e.g.,
personality). Nevertheless, despite these potential limitations, our study provides an important
quantitative extension of previous, mostly conceptual studies on the implementation process from
the perspective of teachers.

Implications for policy and practice

Keeping in mind the potential limitations of this study, our study has three primary implications
relevant for policy and practice. First, the perceived added value of the reform for teachers,
comprehensibility of the reform, and its value for school development were key predictors of the
global rating of the reform. Teachers who reported a higher added value for themselves, better
comprehensibility of the reform, and a higher value for school development were, on average, more
in favour of the reform. The results therefore underscore the relevance of a high fit between teacher
perceptions and intended changes, which was often discussed as key to successful reform imple-
mentation (Donnell & Gettinger, 2015; Easton & Erchul, 2011).

Second, the availability and rating of support structures were found to play an important role for the
global curricular reform rating. This is also in line with previous research, which has highlighted the
importance of professional development for successful reform implementation (Choi & Walker, 2018;
Fishman et al., 2003) and suggests that reformers should ensure that offers for professional development
and other support structures are sufficient and useful for teachers. More specifically, professional
development might be particularly useful in helping teachers fully understand demands and compre-
hend goals of a reform, which might also have a positive influence on the perceived added value.
Professional development may also help to build support structures in terms of professional learning
networks of teachers, which were discussed as helpful drivers of policy implementation (e.g., Lieberman,
2000). For policy, it seems particularly fruitful to consider more recent research from the state of Baden-
Wiurttemberg, which closely examines questions regarding the supply structure and corresponding
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teacher perceptions of professional development in the respective state (e.g., Cramer et al., 2019). This
could also be a great starting point for further investigations to increase knowledge about the effec-
tiveness of the offers specifically created for training teachers to better implement the reform. Worth
mentioning, without a suitable and coherent professionalization concept, professional development is
unlikely to have major impacts on teachers in Germany. Given prior publications on the status quo of the
professional development program in the respective state of Baden-Wirttemberg (e.g., Cramer et al.,
2019), it seems that the supply structure did not stipulate professional development programs for all
teachers in order to successfully implement the reform on a general and subject-specific level. Against
this background, future research should more closely investigate the coherence of reform programs,
which seem particularly important for successful implementation (Fullan & Quinn, 2015)

Finally, as the relevance of the different predictors to overall rating of the reform varied between
different school types, different school tracks might perceive the challenges of policy implementation
very differently. These findings call for both a deeper investigation of this line of inquiry and,
potentially, the development of school-specific, tailored policy programs. Rather than overarching, one-
size-fits-all programs, a more specific support and implementation structure, which fits the specificities
of the culture of schools, may be needed for successful implementation of curricular reforms.
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