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Abstract The policy of performance standards aims for quality improvement in schools
by stimulating teachers to plan and organize their teaching according to competence-based
performance standards (competence-based teaching) and to use performance data feed-
back from national standard-based assessments for evidence-based teaching development.
The research so far indicates that many teachers seem to make less use of performance
standards and data feedback than expected and to use it in partly unintended ways.
Cognitive adaption theory suggests that the reaction of individuals to change is strongly
influenced by individual characteristics. In particular, self-efficacy, locus of control, and
positive affectivity have been found to foster openness to change and therefore enable
participation in change. Following this approach, the paper explores to what extent
teachers’ use of performance standards and data feedback can be linked to individual
dispositions such as self-efficacy, perceived control, and positive affectivity. Using data
from Austrian primary teachers, the results suggest that self-efficacy and positive affec-
tivity foster openness to the educational standards reform which in turn increases the
likelihood of teachers’ participation in competence-oriented teaching and data use.

Keywords Dispositions . Performance standards . Data use . Competence-based
teaching . School improvement . Self-efficacy . Positive affectivity

1 Introduction

During the last years, many European educational systems have introduced new policies
to reform and improve their educational systems. One of the most prominent reform
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policies is the so-called performance standard policy, which aims for improvement of
teaching quality and student performance (Campbell and Levine 2009; Maag Merki
2016). Teachers are expected to change their instruction towards competence-oriented
teaching and use feedback data that is provided by nationwide testing of student perfor-
mance for improving their teaching. By now, the outcomes of this reform fall short of
expectations. While some changes in instruction towards more competence-oriented
teaching among teachers have been observed (Zeitler, Heller, and Asbrand 2012), there
is very little use of data feedback for classroom improvement (Datnow andHubbard 2016;
Maier and Kuper 2012). Research investigating the reasons for the disappointing impact
has mainly focussed on the policy and organizational level of the reform, investigating the
role of support structures, data systems, and leadership (Anderson et al. 2010; Means et al.
2009; Wayman et al. 2012).

Contrary to this focus on the macro and meso level of educational reforms, a more
person-oriented perspective on change processes can be observed in recent years in a
variety of fields. In particular, personal dispositions and their influence in organiza-
tional change processes have been put on the research agenda assuming that successful
coping with change depends on the psychological predispositions of individuals
experiencing the change. This approach has been widely used for studying a variety
of aspects of occupational change such as dispositions in different sectors (public vs.
private), in different groups (managers, workers, etc.), and in different occupations
(e.g., Härenstam et al. 2004; Sutin and Costa 2010; Tummers et al. 2012). Thereby,
strong evidence was accumulated that organizational change and work behavior are to a
certain extent dispositionally based. However, so far, very little research has used this
psychological focus for investigating change processes in the education system, in
particular for change caused by educational reforms. The paper at hand intends to take
this perspective: It will explore to what extent teachers’ reactions to the change
processes caused by educational standard reform can be predicted as a function of
personality characteristics. Thereby, we aim at transferring a well-established theory of
cognitive adaption into the context of education, enabling a theory-guided approach of
investigating the relationship between individual characteristics and reform take-up. In
particular, we will focus on the individual characteristics self-efficacy, positive affec-
tivity, and locus of control. In the following section, we will review the literature on
individual coping with organizational change and on potential predictors. Subsequently,
the main features of the educational standards reform and its possible relationship to
dispositional characteristics are discussed.

1.1 Individual dealing with organizational change

In our society, large-scale changes such as changes in technology, production methods, or
compensation systems are present in almost all occupational fields. However, many of
these change efforts fall short of expectations or fail altogether. Research on occupational
changes and its antecedents suggests that organizational change, regardless of the specific
occupation or occupational sector, is viewed as a major stressor in organizational life and is
often associated with negative outcomes such as drop out, conflicts, and threats to
psychological well-being (Ashford 1998; Schweiger and DeNisi 1991). Organizational
members have been found to avoid the negative consequences of changes (i.e., increased
workload, threats to well-being, etc.) by objecting to the change proposal altogether
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(Bresistance to change^; see, e.g., Nord and Jermier 1994). Potential antecedents of these
individual reactions to change have been assumed to be associated with both the individual
him/herself as well as with the individual’s environment (cf. Lewin 1951).

A number of studies found that employees’ behavior (or non-behavior) in organi-
zational change can be predicted by individual characteristics. In particular, three major
dispositions turned out to be highly predictive of individuals’ coping with change.

– Locus of control is the perception of an individual of her or his ability to exercise
control over the environment (Rotter 1966; Lau and Woodman 1995). Actors
characterized by an Binternal locus of control^ believe they have control over their
environment and their personal success, while those with an Bexternal locus of
control^ view their lives as controlled by external factors such as chance or
powerful others.

– Self-efficacy has been defined as a generative capability that enables individuals to
integrate cognitive, social, emotional, and behavioral skills to accomplish particular
objectives (Bandura 1997).

– Positive affectivity is typically manifested as well-being, confidence, energy, and
affiliation (Judge et al. 1999, p. 109). Very similar to the concept of optimism,
positive affectivity is associated with a positive world view.

Cognitive adaptation theory (Aspinwall and Taylor 1992; Taylor and Brown 1988) may
be used for explaining the influence of these constructs in change processes. When
individuals experience change, they respond with cognitively adaptive efforts that enable
them to return to or even improve their previous level of psychological functioning (Taylor
1983). High self-efficacy, internal locus of control, and positive affectivity help to gain
control by enabling an individual to see change in the best light possible. In the literature,
this shift towards a favorable perception of change has been conceptualized as Bopenness to
change^ (e.g., Judge et al. 1999). High levels of self-efficacy, perceived control, and well-
being foster a positive attitude towards change which in turn enhances individuals’
compliance to participate in change processes. Strong empirical support for this theory
has been accumulated in a variety of different contexts such as organizational change,
health, and life-event research (Ashforth and Lee 1990; Callan et al. 1994; Holahan and
Moos 1987; Judge et al. 1999; Lau and Woodman 1995; Nelson et al. 1995). Supporting
this theory from another perspective, Major et al. (1998) viewed self-concept, optimism,
and perceived control as variables highly correlated to self-efficacy, perceived control, and
well-being; together, they form the characteristics of a Bresilient personality^which enables
individuals to react positively to challenging situations (see also Gu and Day 2007).

Besides these main constructs, some other dispositions have been associated with
behavioral outcomes during change. For example, Judge et al. (1999) found that,
besides self-concept-related constructs (locus of control, positive affectivity, and self-
efficacy), risk tolerance including low risk aversion and tolerance for ambiguity) was
predictive of individuals coping productively with change (see also Budner 1962;
Slovic 1972). Miller, Johnson, and Grau (1994) identified high levels of need for
achievement and sensation seeking (Zuckerman and Link 1968) as important precur-
sors for participating in organizational change. However, these dispositions have only
been studied in specific groups (i.e., managers) or specific fields (i.e., private sector)
and cannot yet be generalized to different areas.
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In addition to this individual perspective, a variety of contextual variables have been
proposed as factors explaining employees’ behavior during change. While some anteced-
ents are connected with the outcomes of change (losing or gaining power, job security),
others focus on theway inwhich change is implemented (e.g., amount of information given
about the change, social support). However, several studies suggest that implementation
aspects are most likely to influence employees’ behavior responses (Crino 1994; Skarlicki
and Folger 1997; Oreg 2006). Similar to the assumed role of disposition, these contextual
factors also facilitate positive attitude towards change and thereby enable implementation
of change (Wanberg and Banas 2000). Detailed, timely, and useful information about
intended change has been shown to reduce resistance reactions (Miller et al. 1994;Wanberg
and Banas 2000), to improve employee attitude towards change, and to increase willing-
ness to cooperate (Wanberg and Banas 2000). Also, social support (i.e., the availability of
another individual to turn to for information, comfort, encouragement, or reassurance)
facilitates coping with change and helps building positive attitudes towards change (Shaw
et al. 1993; Wanberg and Banas 2000).

In the educational sector, organizational change by educational reforms has been
identified as strong predictor for drop out of teaching, increased psychosomatic symptoms
(von der Embse et al. 2016), and early retirement (Ryan et al. 2017) indicating that
educational change is experienced as a major stressor. Thus, one would expect that
individuals react with cognitive adaptation to educational reforms. A closer look at the
current educational reform policy may give us a fine-grained insight into the changes that
are expected and the experiences with implementation known so far.

1.2 Educational standards policy

Since the PISA shock in 2001, many European school systems have been reforming
their governance structure in order to improve system performance and economy (see
Altrichter et al. 2005). A key element of these reforms is the so-called performance
standards policy (Maag Merki 2016) which aims for improvement of teaching quality
and student performance by stimulating actors at all system levels to Buse^ the elements
of this policy for further developing their practice.

What are the underpinning rationale and the elements of the Bperformance standards
policy^? From the perspective of teachers,1 the innovation strategy of this policy is
characterized by two lines of (intended) effect (see Altrichter and Kanape-Willingshofer
2012; Altrichter and Gamsjäger 2017):

(1) By explicitly formulating competence-based performance standards, the goals and
objectives of teaching and learning (and, thus, the ultimate performance expectations
for all actors in the school system) are communicated more clearly than before. This
will lead, where necessary, to changes in teaching in favor of Bcompetence-based
teaching^which should result in improved student skills and performance. According
to this concept, students should acquire competences that encompass not only

1 According to the analysis by Altrichter and Gamsjäger (2017), performance standards may also influence
educational practice through actors other than teachers, e.g., through the media, through school management,
or through the Bstakeholders^ of the school. In this article, however, we will concentrate on teachers’ use of
Bperformance standards.^
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expertise in subjects (as required inmore traditional, non-competence-based teaching)
but also content-specific problem solving abilities (Weinert 2001) and interdisciplin-
ary competences such as social, personal, and methodical skills (Lersch 2010). These
competencies are to enable students to master a broad range of situations and
demands (Reusser 2014). In order to achieve this, teachers have to develop a
Bcompetence-oriented teaching^ style (BIFIE 2012). Competence-oriented teaching
requires focussing on the acquisition of sustainable competencies rather than on
contents only (Blum 2012). According to Neuweg (2015, p. 8), this type of teaching
urges teachers to include new teachingmaterial (competence-oriented tasks) into their
lessons, to plan their lesson according to the nationally formulated competence
standards, and to create specific performance situations allowing students to exercise
and test their competencies (see also Lersch 2010). The implementation of
Bcompetence-oriented teaching^ is accompanied by various Bsupport offers^ (such
as professional development opportunities, teaching materials, and diagnostic tests)
that provide a clearer, action-oriented description of the desired changes.

(2) Nationwide comparative performance tests check the extent to which the compe-
tences required by the performance standards (in the main subjects German, and
Maths in primary schools) have actually been achieved. This information is processed
in such a way that the results of individual system units (e.g., individual classes,
schools, regions) can be compared with each other’s and several benchmarks (e.g., the
national average) and can be fed back to various players in the school system as data
feedback. The feedback to teachers includes the average achievement of their class
compared to all other classes in the country; Bfair comparisons^ (taking into account
context factors such as migration background of students, socio-economic status of
parents, etc.) are provided. Since there is no information on the competencies of
individual students available, data feedback cannot be used for individual diagnostic
activities but is meant for general improvement of teaching. Data feedback for teachers
does not include recommendations for specific changes in their teaching. Rather, it is
expected that teachers (individually, in their subject group, or supported by some
professional development event) will analyze the results, consult support material
(offering, e.g., competence-oriented assignments, diagnostic tests), and, as a conse-
quence, improve their lesson preparation and teaching focussing more strongly on
achieving the defined competences.

The evaluation of teachers’ reaction to this reform has been quite sobering from a policy
perspective.2 Many teachers did not engage in this reform but seemed to resist to the
change. Only 10% of the teachers regularly did competence-based lessons during the pilot
phase of the implementation of Austrian performance standards (Grillitsch 2010). Accord-
ing to a German study by Maier (2009a; 2009b), less than 20% of teachers changed their
teaching as a consequence of data feedback. If they did so at all, mostly Bsuperficial
changes^ (e.g., repeating a topic, using assessment formats in teaching) were made, which

2 Even if performance standards seem to be a Btraveling policy^ which has been taken up in different countries
and school systems, we are assuming that similar policies can be of different meaning and lead to different
effects when they are embedded in different system contexts (Ozga and Jones 2006; see also Hellrung and
Hartig 2013). As we will use empirical data from Austria later on, we will focus our analysis of previous
research on results from Germany and Austria, the school systems of which are usually regarded as relatively
similar (see the cluster analysis by Windzio et al. 2005).
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could be implemented without great effort (Groß Ophoff 2013). Also, cases of non-
intended Bsymbolic and strategic use^ of data feedback were found (Hellrung and Hartig
2013): restricting the taught curriculum to test-relevant content, mimicking the multiple-
choice performance test formats in classroom tasks and assignments (Kühle and Peek
2007), excluding low-performing students from performance tests Maier 2009a, 2009b).
Groß Ophoff (2013) also reported incidents of teachers citing Bperformance data^ to
strengthen their position in the interaction with parents and the school management. The
ways of data use also proved to be stable over time: Although comparative tests are
becoming a routine for actors in schools, the use of data feedback for developing classroom
teaching did not increase over the years (Nachtigall and Hellrung 2013).

In view of these disappointing results, several attempts have been made in recent years
to identify factors supporting or inhibiting teachers’ use of performance data. So far,
research has focussed on macro and meso factors of implementation (Maag Merki 2016;
Altrichter et al. 2016). We will analyze processes of coping with this educational reform
from an individual perspective.

1.2.1 Context-specific variables

In general, research has put more attention on mechanism of data use than on implemen-
tation of standards and competence-oriented teaching, and even more attention on context
variables than on individual characteristics. Among these context factors, Bsupport^ has
been identified as crucial variable predicting implementation. Wacker (2008) showed that
the implementation of competence-oriented teaching was mainly driven by support
material providing teaching material and student assignments. The specific relevance of
this material may be attributed to the fact that information about Bcore requirements^
provided by the authorities was limited to general descriptions of competences and that
teachers were asked to develop the content themselves (see also Grillitsch 2010). For
improving data use, support structures enhancing data literacy have been proposed.
Teachers’ ability to understand and process the performance information provided has
been suggested as most influential factor for data use (Helmke 2004). Even those teachers
who reported to be open to feedback seemed to find it difficult to process the information
on student performance and draw conclusions for improving their teaching. They need
competencies to read data from tables and graphics, to establish relationships between
data, and to interpret concepts such as Bobjective reference norm^ and Bfair comparison^
(Koch 2011). Above this type of Bdata literacy,^ they also need didactical competencies
(such as knowledge about subject matter teaching methodology and competence-oriented
teaching) for improving teaching and learning processes (Dubs 2006).

In order to increase data literacy and use of data feedback, feedback formats have
been restructured and simplified and various sources of information have been imple-
mented (e.g., Peek and Dobbelstein 2006) which have significantly increased compre-
hensibility of data feedback (Koch 2011; Hellrung and Hartig 2013). Moreover,
training studies suggest that external support explaining statistical results is crucial
for enhancing data use (Schildkamp et al. 2016; Vanhoof et al. 2013). Contrary to these
findings, external support by resource persons did not result in boosting data use in the
Austrian context (Rieß and Zuber 2014). It is worth mentioning that previous studies
investigating the role of context variables in data use and competence-oriented teaching
usually assumed direct influence of context variables on outcome variables. Cognitive
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adaption theory, however, suggests that context variables influence attitude towards the
reform which in turn enables implementation actions.

1.2.2 Individual characteristics

Studies investigating the implementation of new teaching styles (e.g., differentiated
instruction, Suprayogi et al. 2017) indicate a strong influence of individual character-
istics such as self-efficacy for positive attitude formation on implementation processes
(Wan 2015). Surprisingly, competence-oriented teaching has, to our knowledge, not
been studied under this perspective while data feedback use and its dispositional
precursors have received considerable attention.

Attitudes towards the reform have been shown to significantly influence the use of
performance data feedback (Ditton and Merz 1999, 2000; Hosenfeld et al. 2008; Kühle
and Peek 2007; Maier and Rauin 2006; Peek 2004; Schrader and Helmke 2004; Koch
2011). Attitude formation was reliably predicted by self-efficacy (Pant et al. 2008;
Trempler et al. 2012) as well as by contextual factors such as credibility and usefulness
of the information provided (Brown and Harris 2009; Coe 1998; Patton 2003; Groß
Ophoff 2013; Kersting 2003).

Wacker (2008) investigated the role of positive affectivity. He reported that a high
degree of occupational stress as a result of a reform will make its implementation less
likely, while high degrees of professional satisfaction will increase the chance of imple-
mentation. However, these findings were directly linked to behavior but not linked to
attitude formation as mediator as one would expect it from cognitive adaption theory.

The perceived locus of control has also been linked to data feedback use. If teachers
perceive comparative tests as Bexternal control,^ this will have a detrimental effect on
classroom development (Kühle 2010; Kuper and Hartung 2007). While accountability
pressure will also lead to some use of data feedback, only minimal effort is invested in
order to receive rewards and avoid sanctions (Ryan and Brown 2005). Contrarily, high
levels of internal locus of control have been found to enhance intrinsic motivation and
teachers remain motivated for the use of the data feedback in a long-time perspective
(Schellenbach-Zell et al. 2008).

In sum, the results presented above indicate that teachers’ coping with educational
standards reform is mainly characterized by less participation than expected.With regard to
cognitive adaption theory, one would expect that the behavior during the reform would be
predictable through the following mechanism: Individual dispositions such as self-efficacy,
perceived control, and affectivity serve as precursors for a positive attitude which in turn
should facilitate reform implementation. Additionally, context variables such as support or
environmental demands additionally influence openness to a reform. So far, causal mech-
anisms underlying the implementation of educational standard reform on the individual
level have not been investigated in educational research, although there is some indication
that cognitive adaption theory may be useful in explaining educational reform implemen-
tation (e.g., Pant et al. 2008). Thus, the present study aims at linking the results from
organizational change research to educational reform implementation in order to investigate
the role of dispositions for predicting behavior during a reform more thoroughly. This
extends previous research in at least three important ways. First, behavior during an
educational reform is investigated following a theory of organizational change whereby
the interplay of individual characteristics is taken into account, in particular, the influence of
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dispositional characteristics on attitude and behavioral outcome. Second, context factors are
systematically integrated into the research model, following the assumption that they have
specific influence on attitudes to change rather than assuming direct influence on outcome
variables. Third, for the first time, behavioral responses during educational standards
reform are studied with respect to intended outcome behaviors, i.e., competence-oriented
teaching and use of data feedback for classroom improvement.

1.3 Purpose and research questions

The present study aims at investigating to what extent individual characteristics are
predictive of teachers’ behavior in the context of an educational reform. The literature
points to a strong dispositional influence on behavioral outcome; in particular, charac-
teristics related to self-concept, perceived control, and well-being (i.e., positive affec-
tivity, optimism) have been found to predict behavior in occupational change by
facilitating openness to change. On the basis of this body of literature, we hypothesize
that the degree of implementation of the educational standard reform (e.g., implemen-
tation of competence-oriented teaching and data use) can be predicted by openness to
change, which in turn can be predicted by the dispositions mentioned above (see
Fig. 1). Thus, Hypotheses 1–3 propose that self-efficacy, perceived control, and
positive affectivity predict openness to change. Moreover, we expect that the degree
of openness to change will predict the behavioral outcome, that is the amount of
competence-oriented teaching and teachers’ use of data feedback for classroom im-
provement (Hypotheses 4 and 5). Finally, we assume that, in accordance with the

Fig. 1 Research model portraying the influence of dispositional and context-specific variables on behavioral
outcome
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literature, also context-specific aspects will influence openness to change. We therefore
control for context-specific characteristics, i.e., implementation information, occupa-
tional demands, and support, by assuming that favorable context-characteristics also
facilitate openness to change, although to a lesser extent than dispositions (Hypotheses
6–8).

2 Material and method

2.1 Participants

The study at hand was part of a larger project investigating the implementation of
educational reforms. We asked 1200 teachers at 320 primary schools to fill in paper and
pencil questionnaires in the Austrian state of Upper Austria. The questionnaires
included scales indexing individual characteristics (i.e., self-concept, positive affectiv-
ity, locus of control), openness to change, and outcome variables measuring teachers’
behavior during change (i.e., implementation of a competence-based instruction and of
data use) as well as context variables (i.e., use of social support, use of external support,
occupational demands). It took about 40 min to fill in the full questionnaire (which
included additional aspects that were not used in the present study). A sample of 318
teachers (27% return rate) from 106 schools responded to the questionnaire. More than
50% of the participants claimed more than 15 years of professional experience.

2.2 Instruments

Table 1 in the Appendix contains measurement information and exemplary items of all
constructs. Scales had good (α > .80) or acceptable reliability (α > .70; Bacon et al.
1995; Nunnally 1978). The replication of the factor structures of the original scales was
possible in all cases.

2.2.1 Individual characteristics:

Self-efficacy Occupational self-efficacy was captured by ten items of the teacher self-
efficacy scale (Schwarzer and Schmitz 1999; Schmitz and Schwarzer 2000) which refer to
teachers’ beliefs about professional achievement, professional development, and social
interaction with students, parents, and colleagues. On a scale from 1 (totally disagree) to 4
(totally agree), participants indicated to what extent they were able of mastering difficult
situations (e.g., BI am able to enforce changes in teaching activities, even though col-
leagues are sceptical^ or BI can impart contents to troublesome students^). Internal
consistency of the scale including all items was high (Cronbach’s α = .77).

Positive affectivity According to Judge et al. (1999), positive affectivity represents a
disposition typically manifested in characteristics such as well-being and satisfaction. We
included an item indicating professional satisfaction (BPlease indicate how satisfied you
feel in your occupation as a teacher^), ranging from 1 (dissatisfied) to 4 (totally satisfied)
as an indicator for well-being (see also Wright and Cropanzano 2000 for the same
procedure). This builds on the idea that a person’s well-being is predominantly influenced
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by his or her perception of the occupational situation; Brief et al. 1995; Wanberg et al.
1997; Paul and Batinic 2010). It should be noted that professional satisfaction does not
capture all aspects of positive affectivity. Since occupational satisfaction and positive
affectivity are highly correlated (r = .50; Alarcon et al. 2009; Chang et al. 2012; Kaplan
et al. 2009), have similar values in terms of temporal stability (Dormann and Zapf 2001;
Staw and Ross 1985), and are assumed to build on the same genetic components (Arvey
et al. 1989), occupational satisfaction indicates aspects of positive affectivity and is
therefore an useful indicator in occupational research.

Perceived control The scale of Sachse et al. (2012) assesses the degree to which
people believe they are in control of situations (internal locus of control). The scale has
been adapted to the context of teachers by indexing through eight items how much
pressure teachers perceived in aligning their work with others. Teachers were asked to
assess to what extent (1 = no pressure; 4 = high pressure) other individuals or groups of
people put pressure on them arrange their work in a specific way. The directions read as
follows: BPlease indicate to what extent you feel pressured aligning your work by the
following individuals/groups of persons: colleagues^ etc. The scale showed high
reliability (Cronbach’s α = .81). For further analyses, the scale was reversed: High
values indicate high Binternal control.^

Openness to change It is assumed that reactions to change are facilitated by
openness to change, which, in turn, is fostered by positive values of perceived
control, positive affectivity, and self-efficacy. Similar to previous studies (i.e., Oreg
2006), teachers’ openness to change was operationalized by a 10-item scale intro-
duced by Ditton et al. (2002) capturing teachers’ attitudes towards performance
standards and regular standard testing. The items of this scale were slightly adapted
to make them fit to Austrian standard testing (e.g., BEducational standard testing
should be conducted on a regular basis^ or BEvaluating national standards in
Austria is important for work at schools^). They were evaluated by teachers ranging
from 1 = strongly disagree to 4 = strongly agree. Items 5 to 10 were negatively
formulated and therefore reversed for scale analysis. The scale showed high internal
consistency (Cronbach’s α = .86).

Behavior-related outcomes Changes in teacher behavior were measured by the
amount to which teachers engaged in the goal behavior intended by the performance
standards policy. Changes to competence-based teaching was assessed through the 3-
item scale BCompetence orientation in teaching^ by Richter et al. (2014) which is to
capture the most important aspects of competence-oriented teaching (i.e., planning
teaching according to performance standards and using competence-based teaching
material; Neuweg 2015). On a 4-point scale (1 = does not apply to 4 = totally applies),
teachers indicated the amount their teaching has changed towards more competence-
oriented teaching after the introduction of performance standards (e.g., Bmy teaching is
less content-oriented but more competence-oriented^ or BI focus more on educational
standards^). The scale showed sufficient consistency (Cronbach’s α = .70).

Changes in teaching as a consequence of data feedback were assessed by the 8-item
scale BChanges in the preparation of classroom teaching after data feedback^ by Groß
Ophoff (2013). On a 5-point scale, teachers indicated what teaching practices (e.g.,
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Bapplying tasks adapted to individual competencies^ or Brepetition of contents which
showed low performance in the test^) they used more or less frequently (1 =much less
frequently to 5 =much more frequently) due to the data feedback they had received.
Reliability of the scale was sufficiently high (Cronbach’s α = .76).

2.2.2 Context-specific variables

Data literacy According to Koch (2011), Groß Ophoff (2013), and Helmke (2004),
data-based classroom development can only be expected if teachers have sufficient
empirical knowledge and understanding for reading and making sense of data feed-
back. Teachers’ self-assessed data literacy was recorded using a 10-item scale for
assessment comprehensibility (Grillitsch and Amtmann 2012), ranging from 1 = not
comprehensible at all to 4 = well comprehensible. Responding to the initial question
BHow comprehensible do you evaluate the following information in the data feedback
report^ teachers rated items such as, e.g., Btest performance of my class as compared to
other classes in Austria^ or Bthe variance of my class’s achievement.^ Since almost all
teachers in the sample said that they understood the feedback very well in all aspects
(see Rieß and Zuber 2014, for similar results), this scale had to be excluded from the
modeling due to a ceiling effect (with a strong right-hand distribution of the data;
deviation from the normal distribution: K-S test p < .001) and to very low variance of
the scale.

Use of external support Austrian schools were offered the opportunity to request
external support for the interpretation of data feedback. Whether or not this Bexternal
support^ (Bfeedback moderators^ who provided information and competence training)
was used and was recorded as a manifest variable with the response options Bsupport
used: yes/no.^ Variation in answers were sufficiently high (51% of teachers claimed
that they had external support at their school) to include this dichotomous variable in
the model.

Use of social support Social support was operationalized by the question (Demski
2017) how often teachers discussed topics related to the educational standard reform
(e.g., instruction, curricula, changes) with colleagues or supervisors at school, ranging
from 1 = a few times a year to 4 = on a daily basis.

Occupational demands Occupational demands were measured by teachers’ experi-
ence of stress and excessive work demands with an abridged 5-item scale according to
Wacker (2008). The scale by Wacker (2009) was developed as a short version of well-
established teacher stress measures (e.g., Kyriacou 2010; van Dick 2006), focussing on
the most prominent stressors in German-speaking education systems, such as staff
meetings, organizational matters, and educational reforms. Participants were asked to
indicate the amount of stress they experienced at work from a 1 (totally disagree) to 4
(totally agree) scale (e.g., Bdue to the high amount of teachers meetings at school, I do
not have enough time preparing my lessons^ or Bdue to the high amount of organiza-
tional matters, I do not have enough time preparing my lessons^). Comparable to the
original validation of the scale (Wacker 2008), the scale showed good internal consis-
tency (Cronbach’s α = .75).
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3 Results

3.1 Descriptive results

More than 70% of the responding teachers agreed that their own self-efficacy was very
high, while occupational satisfaction was evaluated distinctly lower with only 30%
reporting the highest levels of occupational satisfaction. Similarly, only about 40% of
the teachers reported a very high level of perceived control, whereas the majority
indicated that they felt external pressure to align their work with others. Seventy-one
percent of the teachers in this study said that they had implemented competence-based
teaching on a regular basis. A considerably smaller number, only 27%, indicated that
they had frequently developed their classroom as a consequence of data feedback. Only
46% expressed a positive attitude towards this innovation. Regarding context variables,
51% of teachers reported that they had external support at their schools. Also, extensive
social support was reported, almost 70% reported frequent interactions with colleagues
or supervisors about educational standards.

3.2 Statistical analysis

To account for the instruments’ measurement error, all analyses were conducted by
means of latent variable modeling in Amos (Arbuckle 2014), estimating coefficients
with maximum likelihood estimation. Compared to analysis based on mean scores by
observed scores, latent variable modeling has the advantage of addressing the problem
of measures’ unreliability and, thus, leads to less biased parameter estimates. In this
manuscript, cutoff values suggested by Little (2013), Hu and Bentler (1998), and Marsh
et al. (2004) are taken into account to interpret results regarding how well the
hypothesized model fit the data: χ2/df values < 3 are usually used as acceptable
models. Furthermore, models with a CFI ≥ .90, TLI values ≥ .90, RMSEA ≤ .08, and
SRMR ≤ .10 are considered to adequately fit the data.

In the first step, the measurement models of the constructs were analyzed. A latent
variable model with the correlated perceived control, self-concept, positive affectivity,
openness to change, and the outcome variables competence-oriented teaching and data use
showed a satisfactory fit to the data (χ2/df = 1.69; CFI = .92; TLI = .90; RMSEA= .05;
SRMR= .05). Standardized factor loadings were between .31 and .85 (see Table 1).

The hypotheses presented above postulated that individual characteristics, i.e., high
levels of locus of control, self-efficacy, and positive affectivity, will be associated with
higher levels of openness to change (Hypotheses 1–3). Moreover, context-specific
variables (e.g., social support, external support, and occupational demands) were also
expected to be associated with openness to change, although to a lesser extent
(Hypotheses 6–8). Hypotheses 4 and 5 stated that the attitude to the reform will relate
to the outcome variables, namely the degree of competence-oriented teaching and data
use for classroom improvement. The results are presented in Fig. 2.

The proposed model showed sufficient data fit (χ2/df = 2.30; CFI = .90; TLI = .89;
RMSEA= .06; SRMR= .07). In line with Hypotheses 1 and 2, higher levels of self-
efficacy and positive affectivity were positively associated with openness to change (see
Fig. 2). Contrary to our expectations, perceived control was not associated with teachers’
openness to the reform (Hypothesis 3). As proposed, openness to change turned out to be a
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significant predictor of behavior. The behavioral outcome variables, competence-oriented
teaching, and data use showed a strong positive association with openness to change (both
coefficients > .37). Finally, there were hardly any context-specific associations with
openness to change. While the use of social and external support did not predict openness
to the reform, occupational demands negatively predicted openness to change. The lower
occupational burdens, the more likely became openness to change. In the model, 20% of
the implementation of the competence-based instruction and 30% of data use were
explained by the predictor openness to change. However, very little variance of the
construct openness to change was explained by the individual dispositions and contextual
factors (11%, calculation including non-significant paths).

4 Discussion

Complementing previous research on the role of individual characteristics in occupational
change, the present study used three well-established personality traits to predict the
degree of teachers’ behavioral reactions to an educational reform, operationalized by the
degree of use of competence-oriented teaching and data feedback for classroom develop-
ment. The results of this study support three main conclusions: First, in line with the body
of previous research some personal dispositions, in particular positive affectivity and self-
efficacy proved to be important for building openness to the reform and thereby
supporting the individuals’ cooperation in the change processes. Teachers who make

Fig. 2 Prediction of openness towards the educational standard reform and behavioral reactions by disposi-
tions and contextual variables (χ2/df = 2.30; CFI = .90; TLI = .89; RMSEA = .06; SRMR = .07). Non-
significant paths are drawn as dash-lines, significant paths (**p < .001; *p < .05) are drawn as full line
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use of the reform and show the behavior intended by the reform seem to be primarily
characterized by high levels of occupational satisfaction. To a lesser degree, also self-
efficacy predicts change behavior: Those who consider themselves capable of mastering
(difficult) situations build openness to the reform which in turn facilitates implementation
behavior. Second, in contradiction to previous findings, perceived control does not
contribute to individuals behavioral reactions in this study. Third, contrary to our hypoth-
esis and to the main thrust of literature, we were not able to demonstrate the predicted
context-specific effects on openness to change. Neither the use of social nor external
support predict openness to change, only occupational burdens are negatively associated
with openness to change. Teachers experiencing high levels of occupational demands
were less likely to develop a positive attitude towards the reform.

4.1 Theoretical considerations

In the present study, only two of three dispositions predicted the formation of Bopenness to
change.^ There are several theoretical as well as methodological reasons to be considered.
Locus of control has been shown to be influenced by frequency, length, and intensity of
experiences in specific contexts (most prominently in health context; Lohaus 1992): The
longer, the more intense and the more often someone is exposed to unpleasant experiences,
the higher the probability that the person will perceive low levels of control and conse-
quently care less about situations. Since teaching and thework in classrooms and schools are
frequently undergoing changes which are controlled by external actors (i.e., administration
or politics), teachers may perceive low levels of control and, in consequence, care less about
the reform (which would be indicated by negative or neutral attitudes to the reform). This
interpretation is partly supported by the data since the majority of teachers report high levels
of perceived pressure to change their behavior and low levels of acceptance of the reform. If
this interpretation makes sense, one would also expect that teachers with long-time work
experience report less control (contrary to a Bwork socialisation hypothesis^ which would
expect that Bperceived control^ grows with experience).

The idea that long-term exposure to change in the educational system might
diminish perceived control could also be transferred to the contextual variables and
give some explanation to the lack of effects of support structures in our data. Given the
fact that teachers had already been confronted with educational standards for 3 years,
the supportive power of social interaction might have regressed after long exposition to
the reform and its support structure. On the other hand, there have been mixed results
also in previous studies: Rieß and Zuber (2014) found that external support did not
enhance participation in Austrian educational standard reform, while there is also
evidence that support structures facilitate the implementation of educational reforms
(Schildkamp and Ehren 2012). In a long-term perspective, one would expect that
implementation support is conducive for the overall goal of the policy, for the im-
provement of teaching and learning processes and of student results.

Second, the study at hand has measured the influence of person factors on the effects
intended by the performance standard policy. However, the literature suggests that there
may also be several unintended effects (e.g., strategic and symbolic use of this policy).
Possibly, the amount of perceived control would be more important for predicting
behavior when it comes to unintended effects rather than intended effects. Previous
studies support this argument: it has been shown that unintended use of feedback data is

196 Educ Asse Eval Acc (2018) 30:183–205



most likely when the perceived pressure is very high (von der Embse 2017). Exploring
this issue constitutes a worthwhile goal for future research.

Third, also methodical issues need to be considered regarding the influence of perceived
pressure. With respect to dispositional characteristics for change, we assume that the scales
self-efficacy, positive affectivity, and perceived pressures are highly relevant for the context
of our study. Moreover, self-efficacy and affectivity are correlated, as predicted by the
literature (Gu and Day 2007). However, perceived pressure as measured in this study may
not represent the broader construct of locus of control as proposed by Rotter (1966).
According to previous research, one would expect that all these variables are correlated
as they index Bresilience^ (Gu and Day 2007; Major et al. 1998). Since perceived control
was not correlated with self-efficacy and did not predict openness to change, future studies
should test a different approach to the measurement of locus of control constructs (such as
the scales of Rotter 1966). Even though the applied scale achieved good reliability, the
construct is either more heterogeneous than expected or is not optimally assessed by those
eight items suggested by the scale authors.

4.2 Limitations

The study at hand has certain limitations that provide opportunities for future research.
Another look at the variables included in the studymay beworthwhile. The low explanations
of variances (R2 from .11 to .30), in particular, the low levels of variance explaining openness
to change (R2 = .11), suggest that additional information is required to explain Bopenness to
change^ within the context of educational reforms. First, it seems useful to include a broader
concept of positive affectivity and locus of control. Since positive affectivity was only
indexed by occupational satisfaction—as one indicator of positive affectivity—including
broader scales, encompassing optimism etc. might increase variance. Second, even though
cognitive adaption theory has been shown to be a valid predictor of behavior in change
contexts, previous studies point to further variables that could also be considered: First,
implementation studies of changes in teaching found that teacher beliefs are important
predictors as well. According to Zeitler et al. (2012), understanding and implementing the
concept of competence-based teaching was easier for teachers with a constructivist under-
standing of teaching and learning, while teachers with instructionist views were more likely
to avoid competence-based changes. This is also backed by results of Wan (2015), who
reported that the implementation of differentiated instruction was strongly associated with
attitude formation which, in turn, facilitated implementation.

Second, attitudes towards educational reforms have been reported to be predominantly
negative and/or highly ambivalent (e.g., Ungar 2016)which is driven by the fact that elements
and role changes of educational reforms are often evaluated as ambiguous. Judge et al. (1999)
suggested that the disposition Btolerance for ambiguity^ (the tendency to perceive ambiguous
situations as tolerable) is related to several aspects of coping with changes (e.g., Rush et al.
1995) whereas intolerance for ambiguity is related to the perception of ambiguous situations
as sources of threat. It is quite likely that Btolerance for ambiguity^ might add to the
explanatory power of dispositions on attitude and behavior in educational reforms.

Third, studies focussing on coping with educational reforms, in particular, with reforms
including high accountability pressure, suggest that, besides self-efficacy, individual coping
strategies predict how change is dealt with. However, these variables do not necessarily
influence the formation of attitudes such as openness to change; rather, they influence
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cognitive-emotional evaluation processes which predict behavior. For example, Callan
et al. (1994) found that ineffective (emotion-focussed) copers were more prone to anxiety
in the wake of organizational change, while successful coping with organizational change
was positively related to job performance (Judge et al. 1999). Moreover, coping has been
found to mediate the relationship between personality and job performance in educational
reforms (von der Embse et al. 2016) and also in other fields (Judge et al. 1999).

Fourth, Bperceived pressure^ has also been studied under the concept of attribution.
Attributions refer to perceived causes that individuals select or construct for events in their
lives (Weiner 1994). Attributions are made along three causal dimensions; locus of control
(internal vs. external causes), controllability (controllable causes such as skills vs. luck),
and stability (do causes change over time?). A basic assumption of attribution theory is
that a person’s understanding of the causes of events influences his or her future actions.
Motivation for action will increase if the causes are perceived to be internal and control-
lable. There are first indications that attributionmight also play a critical role in educational
standard policy, in particular for data feedback use. Teachers and school supervisors tend
to attribute student performance to external factors (e.g., students’ lack of competence;
Schneewind 2007; Kohler 2004). Tresch (2007) provided some differentiation of this
argument by showing that teachers mainly used external attribution for below-average
outcomes, while above-average results were given both internal and external attributions.
This corresponds to the theoretical expectation that internal attribution will be preferred
after success, while external attributions are given after failures (e.g., Musch and Bröder
1999). External attributionmay provide some emotional relief, but may also inhibit further
reflection on possible courses of action when it comes to making use of data feedback
(Koch 2011). Therefore, it seems worthwhile including this concept in further studies.

Another important methodological point has to be taken into account when interpreting
the findings of this study. The data used in this study is solely based on teachers’ self-
reported perceptions.While this is a reasonable approach for several constructs portrayed in
the model (i.e., individual characteristics), this may not be the case for the measurement of
behaviors and competences. In our results, this became visible as Bdata literacy,^ a previous
identified key variable for data use (e.g., Schildkamp and Ehren 2012), could not be
included in the model, since teacher self-reports produced massive ceiling effects. A
potential explanation is that this finding reflects the true situation (i.e., teachers’ high data
literacy and/or easily readable data feedback reports). This argument could be supported by
the sampling error in this study. As only 27% of teachers responded, the sample might
comprise only those teachers who understand the feedback best, the other who did not
understand the feedback did not respond). However, previous studies suggest otherwise:
Teachers seem to overestimate their data literacy in self- reports (for an overview, see Koch
2011). The study at hand captured data literacy with eight items, focussing on different
aspects of the Austrian data feedback report. Nevertheless, this scale did not turn out to be
sufficiently valid to avoid ceiling effects. Further studies on educational change processes
should therefore use different approaches for measuring goal behavior and competences
(e.g., by externally observing goal behavior or externally assessing data competences).

Finally, limitations in the interpretation of the outcome scales need to be considered.
Teachers were asked to indicate to what extent they took up educational standard reform,
indicated by their amount of competence-based teaching and data-use. However, within
this operationalization of behavior, the reasons teachers implement changes remain unclear.
When teachers responded that they had paid more attention to competence-based teaching
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as opposed to content-based teaching, they might simply react to policy waves (since they
are more open to these waves). But, they might have also positively responded to this
change because it is deeply in line with their beliefs about teaching practices. Thus, the
interpretation of the current findings remains on a superficial level. Dispositions, occupa-
tional demands, and openness to change contribute to behavioral reactions; however, we do
not know which level of underlying behavioral motivation is addressed.

4.3 Implications

The study at hand constitutes a first step of linking several person characteristics to the
intended outcomes of a specific educational reform, the performance standards policy. The
results clearly underline that it is worthwhile to include person factors of teachers into
studying processes and effects of implementing performance standards and data feedback.
The study suggests that, in line with previous research, teachers’ behavioral reactions to
educational reforms are at least to some extent dependent on factors that are difficult to
change as dispositions are relatively stable over time. Teachers who have a positive self-
concept and high levels of positive affectivity will be more likely to build up a positive
attitude towards an educational reform and more likely to show changes in teaching
behavior according to the intentions of the reform. One potential consequence lies in the
question whether it would be useful to test and select teachers more carefully before
entering training, or, at least, before determining the pilot groups of a reform. Although
there is an extensive body of literature supporting the reliability and validity of the
personal dispositions included in this study, few of these characteristics have been studied
in a selection context. Thus, although the results of the present study are suggestive for
applying these variables in selection processes for teacher training or pilot group selection,
they do not directly demonstrate the validity of these dispositions in selection processes in
the educational context. Moreover, those characteristics that predict positive behavior
during change might not be equally valid for predicting constructive behavior during
periods of less change (however, there is some evidence for at least some correlation
between typical job performance and self-efficacy; see Pierce et al. 1989).

Is it impossible to successfully develop the—comparatively stable—dispositions con-
sidered in this study during teacher careers, e.g., through teacher training programs etc.?
Education, in particular higher education (Dahmann and Anger 2014), has been found to
crucially influence personality characteristics by fostering favorable characteristics with
regard to the specific profession. Thus, one might hypothesize that also teacher education
can have some leeway for developing favorable dispositions which enhance coping with
change. The study at hand is certainly limited with respect to explaining the origins of
dispositions; nevertheless, it seems to be worthwhile exploring the influence of teacher
education on teachers’ personal dispositions and on their coping with reforms. In sum,
educational reforms are pursued in all countries and no change to this situation is expected.
While previous research on educational change has often focussed on the policy and
organizational level, this paper links educational change to individual characteristics as
suggested by cognitive adaption theory. However, further research is needed to account for
individual difference and contextual factors related to change in more detail and to asses
and extend the generalizability of the results of the current study.
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