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Abstract
One of the main aims of national assessment programmes is to improve the efficacy 
of education systems; realizing this aim often takes the form of implementing a 
variety of accountability measures. Using assessment results for accountability 
purposes is highly controversial, while one of its undesirable impacts is that it 
generates negative attitudes towards educational assessments among teachers. The 
aim of this study is to examine lower and upper secondary teachers’ (N = 1552) 
opinions and beliefs about testing and, more specifically, about the national 
assessment programme in Hungary. A questionnaire was used to explore teachers’ 
beliefs about the effects of the assessment system on how they teach, perceived 
pressure from stakeholders, teachers’ acceptance of assessment programmes and 
the relationship between these beliefs. Results show that assessment programmes 
compel teachers to revise their teaching practices — some change to make 
meaningful gains in student learning, while others turn to practices that are not 
conducive to a genuine improvement in students’ knowledge, focussing instead on 
assessment scores. Pressure from inside the school (colleagues and school leaders) 
and teachers’ attitude towards assessments bring about changes in instruction, such 
as the reallocation of coaching and improvement in teaching. Sources of pressure 
outside school (local government and the media) have an indirect effect on changes 
in teaching because their pressure influences in-school motivators. Pressure from 
parents and students is felt directly by teachers, but only in limited areas. The results 
demonstrate that a national assessment programme has a more significant impact on 
teaching in lower than in upper secondary schools.
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1 Introduction

A large number of studies have highlighted the effects of national assessment 
systems on students’ achievement (e.g. Dee & Jacob, 2011) and on teaching and 
learning processes. These studies indicate their positive and negative effects on 
teaching and learning practices (Au, 2007; Darling-Hammond & Rustique-For-
rester, 2005; Jones, 2007; Popham, 2001; Stecher et  al., 2000; Williams, 2009) 
and draw attention to the fact that these practices are greatly influenced by the 
consequences of assessment results on schools, teachers and students (Carnoy 
& Loeb, 2002; Certo, 2006; Hanushek & Raymond, 2002, 2005). Since these 
assessments are ubiquitous and produce a number of consequences, it can be 
assumed that teachers have a wide range of beliefs about assessment and assess-
ment programmes and that these beliefs, in connection with others, have a signifi-
cant impact on their teaching practices (Barnes et al., 2015).

In addition, research has focussed on the way teachers perceive pressure from 
stakeholders, such as parents, government and school leaders (Firestone et  al., 
2004; Moore & Waltman, 2007), and it has highlighted that they are greatly influ-
enced by the nature of the accountability mechanism (Pedulla et al, 2003). How-
ever, it is not fully understood how teachers perceive the effects of interested par-
ties (or stakeholders) on their teaching practices.

In this article, we explore how teachers change their teaching practice due to 
the national assessment programme and its accountability aspects, the perceived 
pressure from stakeholders and their effect on instructional practices. We explore 
these phenomena in a special accountability context — Hungary (Balázsi & Osto-
rics, 2020) — where school-level reports are public, low-performing schools are 
sanctioned, and there is free school choice at the ISCED 2–3 level, which means 
the results of the national assessment could influence families’ school choice-
related decisions.

The present paper is structured as follows: first, we provide an overview of the 
objectives and associated stakes of a national assessment programme as part of 
accountability systems. Then, we review the literature on the empirically proven 
impact and perceived impact of accountability systems on teachers’ instructional prac-
tices and the extent of pressure teachers perceive due to different — high- and low-
stakes — accountability programmes. We then describe the main results of a question-
naire that explores Hungarian primary and secondary teachers’ beliefs about changes 
in how they teach and perceived pressure from different sources. Finally, we highlight 
the effect of teachers’ perceptions of this pressure on their instructional practices.

2  Theoretical background

By measuring educational outcomes, test-based accountability programmes pri-
marily aim to improve students’ achievement through a number of mechanisms — 
information, incentives and assistance — that bring about changes in classroom 
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practices (Hamilton et  al., 2005). Furthermore, in a number of countries, these 
programmes have become a tool for measuring educational efficacy and for hold-
ing schools and teachers accountable for their students’ performance. The stakes 
associated with the output can vary widely, so these assessment programmes 
increase pressure on teachers and principals to act to change teaching practices. 
Teachers’ perceptions of different aspects of large-scale assessments influence 
their responses to reforms/programmes that aim to change instruction.

The assessment literature examines many aspects of teachers’ beliefs about 
assessment programmes, especially beliefs about the purposes of assessment (i.e. 
Barnes et al., 2017; Brown, 2004, 2006; Brown & Harris, 2009; Önalan & Karagül, 
2018), the value of large-scale assessments (Abrams et al., 2003), the use of assess-
ment data (Copp, 2016) and the relationship between beliefs about classroom 
assessment and assessment programmes for accountability purposes (Brown & Har-
ris, 2009). The literature also compares beliefs about classroom and large-scale tests 
from different perspectives (Leighton et al., 2010).

2.1  The impact of accountability programmes on instructional practices

The practice of high- and low-stakes testing goes back several decades in Anglo-
phone countries. A great body of experience and research has shown that schools 
and other stakeholders respond to state-level accountability programmes in diverse 
ways. However, consistent patterns take form regarding the content and methods of 
teaching regardless of the accountability scheme used (e.g. Herman, 2004, 2008; 
Koretz et al., 2001; Stecher, 2002).

Based on a cross-check of the results of different test-based accountability pro-
grammes, numerous studies have pointed out that their introduction has had a 
positive impact on students’ test scores (e.g. Carnoy & Loeb, 2002; Jacob, 2005; 
Linn & Dunbar, 1990; Nichols et al., 2012). Koretz and Hamilton (2003) claim 
that improvement in students’ test scores on high-stakes tests is closely related 
to teachers’ responses to the testing programmes manifested in the learning and 
instruction process. ‘To the extent that teachers respond with approaches that 
bolster students’ mastery of the domains about which users draw inferences, 
increases in scores will warrant inferences about improved student achievement’ 
(Koretz & Hamilton, 2003, p. 3).

According to Firestone et  al. (2002), advocates of test-based accountability 
systems can be divided into two groups. Representatives of the first group assume 
that the consequences of test results motivate teachers to work harder and more 
effectively to facilitate students’ improvement. The other group attributes great 
importance to the assessment programmes themselves. In their view, assessments 
drive teachers’ and principals’ attention to teaching content, standards and ver-
satile assessment methods and forms, thus shaping classroom processes and out-
puts. No matter which group they belong to, all proponents of accountability poli-
cies believe in the integration of assessment and instructional practice. In other 
words, they claim that ‘what gets tested gets taught’ (e.g. Resnick & Resnick, 
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1992). While this phrasing carries the promise of guaranteeing access to knowl-
edge for students, in practice, this idea may have an adverse effect. For exam-
ple, in an analysis of 138 standard assessments conducted since the introduction 
of the No Child Left Behind Act in the USA, Polikoff et  al. (2011) found that 
only half of the standard content is included in the corresponding tests. Moreover, 
only half of the test content was covered by the standards. That is, when tests 
cover less than the standards, the implemented curriculum also becomes more 
restricted. Brown (2018) highlights that aligning assessment with the curricu-
lum makes it possible for assessment to be ‘a guide to classroom instruction and 
learning’ (Brown, 2018, p. 15).

‘However, research suggests that the effects of testing have mostly failed to 
translate to fundamental changes in teachers’ pedagogy’ (Hamilton et al., 2013, p. 
457). According to McNeil (2000), accountability policies and standardized test-
ing ‘reduce the quality and quantity of what is learned in schools’ due to the pres-
sure they bring to bear (p. 230). Accountability critics have consistently warned 
that accountability schemes may have an adverse impact on teaching content. For 
example, as early as the 1990s, Koretz et al. (1996) conducted a study in Kentucky 
which suggested that measures may lead to a narrowing of the curriculum and to the 
underrepresentation of non-assessed subjects, contents and domains. Asking teach-
ers and principals to examine the effects of the standard-based reform introduced 
in Washington State at the end of the 1990s, Stecher et al. (2000) also showed that 
educators, by their own account, paid more attention to the tested content and test 
formats than to the represented standards of the test.

Nevertheless, Au’s (2007) metasynthesis of 49 qualitative studies showed that 
the impact of high-stakes tests on the curriculum is ambivalent. According to the 
study, the primary impact of high-stakes testing is manifested through narrowing the 
curricular content down to the tested domains. Teaching the tested content receives 
high priority, and teachers shift towards a teacher-centred pedagogy. However, he 
also claims that ‘certain types of high-stakes tests have led to curricular context 
expansion, the integration of knowledge, and more student-centred, cooperative ped-
agogies’ (Au, 2007, p. 258). Nevertheless, the author emphasizes that ‘the nature of 
high-stakes test-induced curricular control is highly dependent on the structures of 
the tests themselves’ (Au, 2007, p. 259).

Furthermore, Williams (2009) found that linking teachers’ work to high-stakes 
tests that yield data which make accountability possible has resulted in discredited 
teaching methods and non-contextualized engagement with course content. Studies 
conducted by Jones (2007) and Pedulla et al. (2003) found that in high-stakes testing 
programmes many teachers spend a great deal of instructional time practising test-
taking strategies, especially in low-performing schools. In addition, Jones’ (2007) 
study showed that teachers might have focussed on lower-level basic skills in their 
practice when they did not know or accept the aims of the testing programme.

Koretz et al. (2001) suggest that in terms of their effects on the validity of gains, 
teachers’ responses to testing can be grouped into seven categories of test prepa-
ration: (1) teaching more, (2) working harder, (3) working more effectively, (4) 
reallocation, (5) alignment, (6) coaching and (7) cheating. Teaching more implies 
spending more time on instructional activities (e.g. as opposed to carrying out 
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administrative tasks in class), and working harder translates into covering more 
material during class, for example. Working more effectively means using more 
effective methods and paying more attention to the quality of the method adopted. 
Reallocation refers to the regrouping of educational resources, such as teacher’s 
teaching time and content, to increase students’ achievement. Alignment is a special 
form of reallocation; curricula and tests are aligned, meaning that certain content 
is assigned a more prominent role in the teaching and learning process than other 
content. Coaching means that educational resources are used to focus on practis-
ing for certain aspects of the test. This method is also referred to as teaching to the 
test or teaching the test. Generally, the latter is often interpreted as a form of cheat-
ing. The first three of these responses are likely to produce unambiguously meaning-
ful gains in scores. Reallocation, alignment and coaching may increase test scores 
‘without similarly increasing the achievement that the scores are intended to repre-
sent’ (Koretz & Hamilton, 2003, p. 3). Cheating, however, definitely does not lead to 
a genuine and inherent change in students’ knowledge or skills in the domain being 
measured.

Recent analyses further explore the impact of test-based accountability. Smith 
and Holloway (2020) used the data from the Teaching and Learning International 
Survey (TALIS) to examine the relationship between the general testing culture, the 
role of test scores in appraisals and satisfaction among teachers. They have found 
that overemphasizing the significance of test scores may reduce the positive effects 
of appraisals on teacher satisfaction. Similarly, when systematically reviewing 36 
studies, Tuytens et al. (2020) remark ‘we would warrant caution in concluding that 
teacher evaluation should rely on test scores too heavily’ (p. 77).

2.2  Perceived pressure induced by assessment stakes

A number of studies have examined the impact of accountability programmes on 
teachers. The research questions have mainly addressed issues of the extent to which 
teachers feel pressured due to accountability programmes and how this perceived 
pressure influences their motivation, exhaustion (e.g. Certo, 2006; Cuevas et  al., 
2018; Finnigan & Gross, 2007; Herppich & Wittwer, 2018), level of stress (e.g. 
Saeki et  al., 2018) and classroom instruction (e.g. Condliffe & Plank, 2013; Fire-
stone et al., 2004; Pedulla et al, 2003). Most of the studies indicate that high stakes 
contribute to negative effects in instructional practice and the high amount of pres-
sure can serve as an impediment to adopting effective teaching strategies. It may 
induce teachers’ anxiety about unwanted intrusion, loss of flexibility in classroom 
practices, a feeling of coercion to teach to the test and fear for their jobs (Fuller 
& Ladd, 2012). On the premise that teachers feel pressured by the introduction of 
state-level assessment systems in the context of school, Pedulla et al. (2003) showed 
that the number of teachers experiencing pressure depends on the stakeholders and 
the nature of the testing environment.

Firestone et al. (2004) examined the effects of a test-based accountability system 
among mathematics and science teachers in New Jersey. They suggest that teachers 
perceive significant pressure from the formal hierarchy, principals and central office 
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staff. ‘Sometimes it comes directly through exhortation to do better; sometimes it 
is indirect. Pressure related to publicity and the formal hierarchy is not consistently 
supported from other directions, however. Some parents do care about their chil-
dren’s test scores, but many have a broader view of their children’s welfare’ (Fire-
stone et al., 2004, p. 87).

Pedulla et al. (2003) asked teachers working in different accountability systems 
about the perceived pressure they associated with mandatory state tests and how the 
perceived stress influenced their teaching practices and profession. In high-stakes 
environments, a significantly higher percentage of teachers indicated that they feel 
more pressured by the superintendent and school principal than teachers operating 
in a low-stakes testing environment. The same percentage of teachers experienced 
significant pressure from parents both in low- and high-stakes environments. This 
result suggests that the perception of parental pressure is independent of legal stakes. 
This outcome supports findings by Moore and Waltman (2007) that teachers greatly 
fear pressure from the government and school administration — and that parents 
and colleagues are rarely seen as sources of pressure. In all the testing environments 
examined, teachers’ instructional practice changed. Sometimes numerous teaching 
methods were adopted (e.g. cooperative teaching and individual work), especially in 
a high-stakes environment. However, pressure is more likely to lead to score infla-
tion because teachers may feel compelled to use methods they had not considered 
acceptable before testing was introduced.

Pedulla et al. (2003) conclude that it is a challenge to find the satisfactory com-
bination of incentives — stakes — that forces teachers to work more effectively but 
does not result in unexpected negative instructional practices.

In their 2-year investigation of 23 classrooms, Condliffe and Plank (2013) found 
that classroom quality is lower when classrooms are under great pressure to enhance 
students’ achievement. According to the researchers, teachers worry so much about 
the results of their students’ basic literacy and numeracy skills on high-stakes tests 
that higher-order problem-solving or maths problems are pushed into the back-
ground in classroom instruction. Test preparation activities are prioritized in the 
classroom at the expense of activities that foster teacher–student feedback interac-
tions or concept development.

2.3  The context of the study

The proportion of pupils spending at least a year in kindergarten (pre-school) is rela-
tively high in Hungary (with 95–98% of all children attending kindergarten at the 
age of 5 between 2001 and 2018). Students officially begin primary school (ISCED 
1, Grades 1 to 4) at the age of six; however, parents prefer to let their children start 
school later. Therefore, the actual age that children enter school is higher. (However, 
stricter new legal measures will control this.) After 4 years of primary school (with 
class teachers), they continue their education in the lower secondary phase (ISCED 
2, Grades 5 to 8, with subject teachers). Upper secondary education (ISCED 3, usu-
ally covering Grades 9 to 12/13) takes place in grammar schools, vocational second-
ary schools and vocational schools (Juhász et  al., 2010). Assessment programmes 
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provide feedback for stakeholders at three levels. (1) Hungary participates in large-
scale international assessment programmes (PIRLS, TIMSS and PISA) which pro-
vide system-level feedback. (2) The declared purpose of the annual student assess-
ment system, Hungary’s National Assessment of Basic Competencies (NABC), is 
to support schools in improving their efficacy. (3) An online diagnostic assessment 
system (the eDia) has been developed for the first six grades in reading, science and 
mathematics. The system has been fully functional since 2015, and schools may join 
the programme voluntarily. By 2019, around one-third of primary schools regularly 
utilize the online system (Csapó & Molnár, 2019). As in many European countries, 
there is a traditional school-leaving examination (Matura) at the end of upper sec-
ondary education for certain students in grammar school and vocational secondary 
school. The study presented in this paper is most closely related to the second level 
(2). As the NABC is mandatory, it is administered yearly, and it is only this assess-
ment that is tied to accountability measures.

Hungary has been developing its own national assessment system (Balázsi & 
Ostorics, 2020), the NABC, since 2001. The main objective of assessing students 
with the NABC in Grades 6, 8 and 10 is to provide feedback for schools and other 
stakeholders. The NABC measures reading and mathematical literacy. Development 
of its framework has been influenced by that of PISA (Cresswell, 2016); it intends 
to measure similar competencies (applicable knowledge). The majority of teachers 
may contribute to the development of these competencies as there are opportunities 
for continuous improvement in most school subjects.

Since 2008, data for all students has been centrally processed (following PISA 
scaling and data analysis methods). In addition, due to a secret measurement ID 
(generated via a sophisticated cryptographic process), it has been possible to con-
nect consecutive assessments at student level. The database is thus suitable for lon-
gitudinal analyses. Results are published in national, school-level and school pro-
vider-level reports, which are accessible to the general public at the Educational 
Authority homepage. Furthermore, parents can access the individual results of 
their children. In addition to detailed feedback, a school-level database is also avail-
able to schools for further analyses. Schools have to prepare an action plan if the 
results from the NABC show that half of the students in their institution perform 
below the minimum criterion set forth by law. The action plan must be approved 
by the particular local authority, which is responsible for financing local elemen-
tary schools, overseeing whether these schools are operated in accordance with the 
legislation, and frequently assessing teachers’ work with instruments, such as the 
NABC. Both the publication of the results and the sanctions associated with weak 
results on the NABC make accountability possible in the Hungarian education sys-
tem. This exposure counts as a high-stakes motivational form because in Hungary, 
due to free school choice, published assessment data could have a remarkable effect 
on schools as they may influence the number of students enrolled in the institution 
and its income as well. At the time of the research presented here, the vast majority 
of the schools’ budget came from centralized support calculated on the basis of the 
number of enrolled students, which was supplemented by the school provider/local 
government’s own financial resources. Because of this financial support, the number 
of enrolled students is a key issue for schools.
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3  Aims of the present study and research questions

In this study, we explore the effect of the NABC on the teaching and learning pro-
cess, teaching methods and teaching content. For this purpose, we administered a 
questionnaire that focuses on teachers’ beliefs about three different aspects: (1) the 
acceptance and usefulness of large-scale school assessment programmes, (2) the 
effect of the NABC on teaching and (3) perceived pressure from stakeholders at the 
lower and upper secondary levels. Although the context of the study seems specific 
to Hungary, it has many areas in common with international developments; there-
fore, the research questions are conceptualized so that the analyses may result in 
generalizable findings.

In the present study, we seek to answer the following research questions:

1. What beliefs do teachers have about the usefulness and reliability of large-scale 
educational assessments?

2. What stakeholder pressure do teachers perceive to increase their pupils’ achieve-
ment on the NABC?

3. Do teachers report changes in their instructional behaviour, and, if so, do they 
attribute these to the effects of the NABC?

4. How do pressure from stakeholders interested in the efficacy of the education 
system and acceptance of large-scale educational assessments together affect the 
perceived change in teachers’ teaching practices?

4  Methods

4.1  Participants

Data was analysed from a total of 1552 participants. Seven hundred twenty-six 
Hungarian lower secondary teachers responded to our survey from 256 schools 
(ISCED 2, the percentage of females in the sample is 86.4%; this percentage 
is 87.5% in the teacher population), and 826 upper secondary teachers took 
part in our survey from 97 schools (ISCED 3) teaching in Grades 9 to 12/13 
(the percentage of females in the sample is 76.8%; this percentage is 76.2% in 
the teacher population). The two subsamples were selected on the basis of the 
regional distribution of schools; at the upper secondary level, the school type 
was taken into consideration as well. 36.54% of teachers teach in grammar 
school programmes, 44.12% in secondary technical schools and 19.33% in voca-
tional schools (the proportions in the population are 37.9%, 40.8% and 21.3%, 
respectively). We collected data from three teachers in Grades 5 to 8 (ISCED 
2) from every elementary school, and the questionnaire was completed by nine 
teachers from every upper secondary school (ISCED 3). The selected teachers 
teach mathematics (NLower = 244, NUpper = 276), Hungarian language and litera-
ture (NLower = 245, NUpper = 278), and one or more subjects in the natural sci-
ences (NLower = 237, NUpper = 272).
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4.2  Instruments

This study forms part of a larger project which has aimed to explore teachers’ opin-
ions and attitudes towards different levels and types of assessment; each block of the 
questionnaire used in the study represents a particular assessment or accountability 
procedure. Teachers’ opinions were assessed on a four-point Likert scale (1 = disa-
gree; 4 = agree). The questionnaire elicited information on the following themes.

(1) Changes in instructional practice (17 items): Changes in teacher’s teaching prac-
tices due to the national assessment system were assessed with a subscale based 
on Hamilton et al. (2005). Following the classification developed by Koretz 
et al. (2001), the first six statements represent efforts towards better and more 
instruction. The others express reallocation of time or resources across topics 
(7–11 items), activities (11–14 items) or students (15–17 items) within a sub-
ject — these practices are not necessarily harmful, but they have the potential to 
lead to a narrowing of instruction and thereby inflated test scores (Koretz, 2002). 
Internal consistency was acceptable (Cronbach’s α = 0.85).

(2) Perceived pressure from different stakeholders (8 items): The extent to which 
teachers feel pressured by different stakeholders to increase students’ achieve-
ment on the NABC was measured with a subscale adapted from the Adminis-
trator Questionnaire Iowa l Survey (e.g. Moore & Waltman, 2007). The list of 
stakeholders was expanded with two additional elements: the municipality (the 
government was divided into local- and state-level agents) and students. Internal 
consistency was acceptable (Cronbach’s α = 0.86).

(3) View of large-scale educational assessments (8 items): Teachers’ view of large-
scale tests was assessed using a relevant adapted subscale from the Teacher 
Survey of the German VERA 2007 assessment. This subscale assesses teachers’ 
acceptance of large-scale national and international assessment programmes 
in general and their beliefs on their usefulness. Scale reliability was high 
(Cronbach’s α = 0.88).

4.3  Procedures

Data were collected online individually and anonymously. Participation in the sur-
vey was voluntary. An email was sent to every contact person in selected schools, 
in which they were asked to choose five teachers according to given criteria and to 
pass on to them the URL address for the questionnaire and a previously generated 
account. It took 35–40 min to complete the questionnaire.

4.4  Analyses

In this paper, we describe teachers’ beliefs about the effects of the national assess-
ment programme on their teaching practices, perceived pressure from stakehold-
ers and teachers’ acceptance of assessment programmes and analyse differences 
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between lower and upper secondary teachers to establish mean score differences. 
The questionnaire included negatively formulated items; in these cases, scores have 
been recoded (so high scores indicate a positive view). The independent-samples 
T-test was used to establish statistical differences between groups.

Confirmatory factor analysis (CFA) was used to examine the existence of dimen-
sions describing (1) changes in teaching practices, (2) sources of pressure and (3) 
acceptance of large-scale assessments. Structural equation modelling was used to 
analyse the relationships between the pressure sources, the perceived change in 
teacher’s instructional practices and acceptance of large-scale educational assess-
ments. To identify whether teachers’ perceptions of changes in instructional practice 
and sources of pressure were statistically equivalent within different levels of educa-
tion, we examined measurement invariance (Cheung & Rensvold, 2002): the con-
figural equivalence (the basic model structure is invariant across groups), the metric 
factorial invariance (factor loadings are constrained to be equal across groups) and 
strong factorial invariance (all intercepts of item loadings are constrained to be equal 
across groups) (Hu & Bentler, 1999; Wu et al., 2007).

5  Results

5.1  The structure of teachers’ perceptions of changes in instruction, sources 
of pressure and acceptance of large‑scale educational assessments

Following the literature, five dimensions of changes in instruction were defined due 
to assessment programmes: (1) better instruction, (2) homework, (3) reallocation of 
content resources, (4) reallocation of teacher’s attention and (5) test-taking strate-
gies. Sources of pressure were organized into three groups: (1) school-level (inter-
nal) pressure sources (school management and colleagues) — these professional 
stakeholders have a direct effect on teachers’ teaching; (2) external sources of pres-
sure (the local authority, government and general public) — they have an indirect 
effect on teachers, mainly through school management; and (3) beneficiaries (par-
ents and students). Furthermore, we examined the dimension of acceptance of large-
scale educational assessments. We conducted three CFAs to test the structure of the 
three scales under examination.

In the first stage of measurement model development, one poorly fitting item was 
identified (error variance > 0.80, factor loadings < 0.50 and relatively high modifi-
cation indexes) in the large-scale educational assessment dimension. The item was 
eliminated based on theoretical and logical considerations. Each of the final meas-
urement models tested in stage 1 had an acceptable to excellent goodness of fit 
(Table 1).

The lower and upper secondary teachers’ perceptions of changes in instruction 
were arranged in five dimensions. We examined whether the model of changes in 
instruction is statistically equivalent in the subgroups. We can state that the model 
is configurally invariant (RMSEA = 0.013). The regression weights from the fac-
tors to the items were equivalent (ΔCFI = 0.001), as were the factor intercepts 
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(ΔCFI = 0.190). The model differences represent real differences in lower secondary 
and upper secondary teachers’ perceptions.

5.2  Group differences for the changes in instruction dimension

In Table 2, we summarize the descriptive statistics and the results of group differ-
ences for the examined effects of the national assessment system on the teaching 
process; the statements are arranged by dimension. The results show that the NABC 
has an impact on teaching practices and a major effect on teaching methods. In addi-
tion, teachers claim that the assessment programmes have brought the curriculum 
and the assessed competencies into the forefront. The assessments also highlight 
the necessity of supporting and developing poor performers. Data do not support 
the possibility that teachers modify the topics and content of their teaching because 
of the assessment programmes. Teachers pay more attention to practising general 
test-taking strategies and the test, and item formats used on large-scale educational 
assessments also appear in everyday teaching practices. For five variables, there is 
no significant difference in the means for the two subsamples, and three of these 
statements/variables fall within the reallocation of content resources dimension. For 
the other variables, the means are higher for lower secondary teachers than for upper 
secondary teachers.

5.3  Group differences for sources of pressure components

Teachers’ views about the degree of pressure they feel from different stakeholders 
to improve students’ NABC test scores were analysed, highlighting the differences 
between lower and upper secondary teachers’ answers (see Table 3). According to 
the responses, the stakeholders that exercise the most pressure are school adminis-
trators. Teachers highlighted pressure from the local authority. To translate this phe-
nomenon into numbers, 43.4% of lower secondary teachers and 37.5% of upper sec-
ondary teachers felt extremely pressured by their school administration to improve 
students’ achievement, and 33.8% and 27.2% of them, respectively, felt this same 
pressure from the local authority. Teachers in each subgroup feel the most moderate 
pressure from parents and students. Lower secondary teachers perceive higher levels 

Table 1  Goodness-of-fit indices of measurement models

Model School level χ2 p df χ2/df CFI TLI RMSEA SRMR

Acceptance of large-scale 
educational assessments 
factor

Lower 36.37  < .001 9 4.0 .97 .94 .05 .03
Upper 27.15  < .001 9 3.0 .99 .98 .04 .02

Changes in instruction factors Lower 54.50  < .001 16 3.4 .97 .93 .05 .04
Upper 76.67  < .001 16 4.8 .96 .93 .05 .03

Pressure factors Lower 156.94  < .001 67 2.3 .95 .93 .05 .04
Upper 173.82  < .001 67 2.6 .96 .95 .05 .04



 Educational Assessment, Evaluation and Accountability

1 3

Ta
bl

e 
2 

 M
ea

ns
, s

ta
nd

ar
d 

de
vi

at
io

ns
 a

nd
 g

ro
up

 d
iff

er
en

ce
s f

or
 c

ha
ng

es
 in

 in
str

uc
tio

n 
va

ria
bl

es

n.
s.,

 n
on

-s
ig

ni
fic

an
t

Ite
m

s
Lo

w
er

 se
co

nd
ar

y
M

 (S
D

)
U

pp
er

 se
co

nd
ar

y
M

 (S
D

)
t

p

B
et

te
r i

ns
tru

ct
io

n
   

I s
ea

rc
h 

fo
r m

or
e 

eff
ec

tiv
e 

te
ac

hi
ng

 m
et

ho
ds

3.
23

 (.
77

)
3.

00
 (0

.8
3)

5.
81

.0
01

   
I f

oc
us

 m
or

e 
str

on
gl

y 
on

 c
ur

ric
ul

um
 re

qu
ire

m
en

ts
3.

04
 (.

82
)

2.
93

 (0
.8

6)
2.

53
.0

01
   

I f
oc

us
 m

or
e 

str
on

gl
y 

on
 k

ey
 c

om
pe

te
nc

ie
s

2.
72

 (.
88

)
2.

57
 (0

.8
9)

2.
52

.0
01

   
I f

oc
us

 m
or

e 
str

on
gl

y 
on

 th
e 

co
m

pe
te

nc
ie

s t
ha

t a
re

 a
ss

es
se

d 
as

 p
ar

t o
f t

he
 e

du
ca

-
tio

na
l c

on
ce

pt
 in

 la
rg

e-
sc

al
e 

as
se

ss
m

en
t p

ro
gr

am
m

es
3.

17
 (0

.7
4)

2.
85

 (0
.8

3)
8.

16
.0

01

H
om

ew
or

k
   

I a
ss

ig
n 

m
or

e 
ho

m
ew

or
k

1.
47

 (0
.7

2)
1.

56
 (0

.7
4)

-2
.2

7
.0

02
   

I a
ss

ig
n 

m
or

e 
di

ffi
cu

lt 
ho

m
ew

or
k

1.
41

 (0
.6

0)
1.

42
 (0

.6
5)

n.
s

Re
al

lo
ca

tio
n 

of
 c

on
te

nt
 re

so
ur

ce
s

   
I r

ed
uc

e 
in

str
uc

tio
na

l c
on

te
nt

1.
99

 (0
.8

0)
1.

95
 (0

.9
0)

n.
s

   
I t

ak
e 

fe
w

er
 li

be
rti

es
 in

 h
ow

 I 
de

si
gn

 th
e 

co
nt

en
t o

f m
y 

le
ss

on
s

1.
82

 (0
.8

1)
1.

88
 (0

.8
4)

n.
s

   
I s

et
 a

si
de

 o
r s

pe
nd

 le
ss

 ti
m

e 
on

 c
on

te
nt

 w
hi

ch
 w

ill
 n

ot
 b

e 
te

ste
d

1.
58

 (0
.7

1)
1.

66
 (0

.7
7)

1.
96

.0
05

   
I h

av
e 

na
rr

ow
ed

 d
ow

n 
th

e 
cu

rr
ic

ul
ar

 c
on

te
nt

 o
f m

y 
in

str
uc

tio
n

1.
85

 (0
.8

7)
1.

84
 (0

.8
7)

n.
s

   
M

y 
in

str
uc

tio
n 

fo
cu

se
s m

or
e 

str
on

gl
y 

on
 c

om
pe

te
nc

ie
s r

at
he

r t
ha

n 
co

nt
en

t
1.

93
 (0

.8
3)

1.
89

 (0
.8

1)
4.

07
.0

01
Re

al
lo

ca
tio

n 
of

 te
ac

he
r’s

 a
tte

nt
io

n 
am

on
g 

stu
de

nt
s

   
I f

oc
us

 m
or

e 
str

on
gl

y 
on

 lo
w

 a
ch

ie
ve

rs
2.

86
 (0

.8
6)

2.
67

 (0
.8

8)
4.

21
.0

01
   

I f
oc

us
 m

or
e 

str
on

gl
y 

on
 h

ig
h 

ac
hi

ev
er

s
2.

71
 (0

.9
1)

2.
44

 (0
.9

1)
5.

83
.0

01
   

I o
ffe

r m
or

e 
as

si
st

an
ce

 o
ut

si
de

 c
la

ss
ro

om
 in

str
uc

tio
n

2.
70

 (0
.9

6)
2.

42
 (0

.9
4)

5.
74

.0
01

Te
st-

ta
ki

ng
 st

ra
te

gi
es

   
I f

oc
us

 m
or

e 
str

on
gl

y 
on

 m
ul

tip
le

-c
ho

ic
e 

te
sts

2.
38

 (0
.9

1)
2.

12
 (0

.8
6)

5.
60

.0
01

   
I f

oc
us

 m
or

e 
str

on
gl

y 
on

 te
sts

 w
ith

 o
pe

n-
en

de
d 

qu
es

tio
ns

2.
31

 (0
.8

8)
2.

31
 (0

.9
5)

n.
s

   
I s

pe
nd

 m
or

e 
tim

e 
te

ac
hi

ng
 g

en
er

al
 te

st-
ta

ki
ng

 st
ra

te
gi

es
2.

47
 (0

.8
9)

2.
25

 (0
.9

3)
4.

77
.0

01



1 3

Educational Assessment, Evaluation and Accountability 

of pressure from all the stakeholders than their colleagues at the upper secondary 
level.

5.4  Group differences for teachers’ acceptance on large‑scale assessment 
variables

Having examined acceptance of large-scale educational assessments (Table 4), we 
can state that teachers acknowledge the importance of large-scale educational assess-
ments and their impact on their work. Upper secondary teachers accept large-scale 
educational assessments better than their colleagues in lower secondary schools. 
However, we can identify a group of teachers who consider assessments as a source 
of trouble and feel that they produce more drawbacks than solutions.

Table 3  Means, standard deviations and group differences for sources of pressure variables

Items Lower secondary
M (SD)

Upper secondary
M (SD)

t p

School-level pressure sources
   Yourself 3.31 (0.77) 2.95 (0.87) 8.75 .001
   Colleagues 2.78 (0.85) 2.52 (0.86) 5.96 .001
   School management 3.36 (0.76) 3.13 (0.86) 4.95 .001

External sources of pressure
   Local authority 3.05 (0.93) 2.74 (0.98) 6.22 .001
   Government 2.59 (1.08) 2.24 (0.99) 5.89 .001
   General public 2.66 (0.98) 2.27 (0.99) 7.76 .001

Beneficiaries
   Parents 2.39 (0.98) 1.99 (0.94) 8.29 .001
   Students 2.29 (0.99) 2.01 (0.98) 5.06 .001

Table 4  Means, standard deviations and group differences for teachers’ acceptance on large-scale educa-
tional assessments variables

n.s. = non-significant

Items Lower secondary
M (SD)

Upper secondary
M (SD)

t p

Large-scale educational assessments…
…should be conducted on a regular basis 3.02 (0.98) 3.10 (0.92) n.s
…are important for work in schools 2.85 (0.97) 2.89 (0.92) n.s
…only cause trouble in schools 2.19 (0.99) 1.93 (0.96) 5.16 .001
…create more problems than solutions 2.21 (0.99) 2.02 (0.94) 4.01 .001
…contribute to an increased effort in schools 2.79 (0.91) 2.71 (0.88) n.s n.s
…provide an objective basis to evaluate 

schools/school systems
2.16 (1.01) 2.45 (0.97)  − 5.78 .001

…are not useful for my job as a teacher 2.11 (0.98) 2.17 (0.97) n.s
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5.5  Relations between sources of pressure, acceptance of large‑scale educational 
assessments and teaching practices

We analysed how perceived pressure from stakeholders and teacher’s attitude 
towards large-scale surveys predicted changes in teaching practices. Multiple regres-
sion analysis was used for each of the descriptive factors of instructional prac-
tices as dependent variables along with the three pressure factors and the factor of 
acceptance of large-scale educational assessments as predictors. In both models, 
the regression analysis showed that better instruction was predicted by the school-
level pressure sources (ßLower_secondary = 0.33, ßUpper_secondary = 0.50) and acceptance 
of large-scale educational assessments factors (ßL = 0.23, ßU = 0.29), while home-
work was only predicted by the beneficiaries factor (ßL = 0.14, ßU = 0.32). Reallo-
cation of content resources was predicted by the school-level pressure sources fac-
tor (ßL = 0.25, ßU = 0.34). Reallocation of teacher’s attention was predicted by the 
school-level pressure sources factor (ßL = 0.18, ßU = 0.31) and by the beneficiaries 
factor (ßL = 0.17, ßU = 0.14). The school-level pressure sources (ßL = 0.28, ßU = 0.54) 
and acceptance of large-scale educational assessments factors (ßL = 0.16, ßU = 0.16) 
represented predictors for test-taking strategies. The external sources of pressure 
factor had no direct effect on any of the five change factors.

Based on the regression analyses, subsamples were analysed for relations (direct 
and indirect connections) between perceived pressure from stakeholders, accept-
ance of large-scale educational assessment and changes in teaching practices using 
a structural equation model. We managed to build well-fitting models to describe 
the change in teaching for the lower (Fig.  1) and upper (Fig.  2) secondary teach-
ers’ sample. The models had reasonably acceptable fit indices (lower secondary 
level: χ2(300, N = 720) = 534.92, χ2/df = 1.78, p < 0.001, TLI = 0.93, CFI = 0.92, 
RMSEA = 0.04, SRMR = 0.04; upper secondary level: χ2(300, N = 826) = 655.74, 
χ2/df = 2.19, p < 0.001, TLI = 0.94, CFI = 0.93, RMSEA = 0.04, SRMR = 0.04). Bro-
ken lines indicate the indirect effect of external sources of pressure. Individual items 
are the manifest variables.

At both school levels under examination, the external sources of pressure factor 
have a strong effect on school-level pressure sources but have no direct effect on the 
changes in instruction factors. External sources of pressure have an indirect effect on 
several factors that indicate changes in instruction through the school-level pressure 
sources factor. The influence of the stakeholders is different on the changes in 
instruction factors at the two school levels. The school-level pressure sources factor 
was positively associated with test-taking strategies, better instruction and reallocation 
of content resources at both school levels but not with the reallocation of teacher’s 
attention factor at the upper secondary level. The effect of internal pressure sources 
is more significant at the upper secondary level than at the lower secondary level. 
The beneficiaries factor (parents and students) influences the amount and difficulty of 
homework at both school levels, and also has an effect on reallocation of teacher’s 
attention at the lower secondary level. Acceptance of large-scale educational 
assessments was associated with the better instruction, reallocation of teacher’s 
attention and test-taking strategies factors at both school levels.
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6  Discussion

This article has presented the case of the NABC in an attempt to understand and 
model teachers’ beliefs about acceptance of testing and accountability and to under-
stand the underlying mechanisms between teachers’ perceived pressure induced 
by different stakeholders and the impact of pressure on the teaching process at the 
lower and upper secondary levels. Using confirmatory factor analyses, evidence was 
found that five dimensions of instructional practices (better instruction, more home-
work, reallocation of resources and topics, reallocation of teacher’s attention among 
students and test-taking strategies) could be used to describe how teachers changed 
their practices — as suggested by Koretz et al. (2001). Stakeholders were divided 
into three groups (school-level pressure sources, external sources of pressure and 
beneficiaries), and there is a separate factor that covers the general attitude towards 
national and international assessment programmes. Results imply that different 
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Fig. 1  Model for lower secondary teachers’ beliefs about changes in instruction and perceived pressure 
from various stakeholders
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stakeholders and acceptance of large-scale educational assessments have an effect 
on the different dimensions of instructional practices.

Hungarian teachers generally tend to accept large-scale educational surveys to 
some extent and find them useful. Nevertheless, we can identify a group of teachers 
(about a third of them) who consider assessments as a source of trouble in school 
and feel that they produce more drawbacks than benefits. Similarly, according to 
a considerable proportion of teachers, large-scale school assessment programmes 
cannot significantly contribute to an objective judgement of the performance of 
schools and school systems. These data have shown that teachers do not have an 
anti-assessment attitude — they rather show a willingness to integrate assessment 
into their professional duties of improved teaching and learning. As regards edu-
cation-level differences, our findings indicate that upper secondary teachers are 
more likely to accept large-scale educational assessment than their lower secondary 
counterparts.
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Fig. 2  Model for upper secondary teachers’ beliefs about changes in instruction and perceived pressure 
from various stakeholders
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The findings show that the NABC has a major effect on teaching methods. In 
addition, teachers mostly perceive the NABC as bringing the curriculum and train-
ing requirements to the forefront, with their work becoming more focussed as a 
result. However, in their view, assigning more homework and/or more difficult 
homework is not an acceptable consequence of the introduction of the NABC. These 
results are consistent with the conclusion of Hamilton et al. (2005) that teachers do 
not burden students with extra homework (extra tasks outside of school time) for 
better results. It would be worth investigating whether any modification occurred 
in the content and aims of homework assignments. Learning time is characteristi-
cally increased by written homework in the Hungarian education system, especially 
at upper secondary level, with the aim of consolidating or practising the material 
taught. Presumably, this is also one of the reasons why teachers do not want to bur-
den students with further tasks.

The teachers agree with many of the statements which could point to posi-
tive or negative reactions depending on the context: the assessments highlight the 
necessity of supporting and developing poor performers and talented students. As 
a consequence, teachers pay more attention to these students in the form of extra-
curricular tutoring. The assessment may draw attention to the importance of stu-
dents with extreme performance and makes it possible to identify them. Teachers 
typically refuse to narrow down the curricular content due to the NABC, and a nota-
ble number of them also refuse to align teaching content with measured content. 
In addition, due to the national assessment programme, teachers indicate that they 
pay more attention to the development of competencies assessed as part of these 
very assessment programmes. At the same time, their responses do not suggest any 
potential neglect of content or competencies that are not measured. This might be 
related to the circumstance of the secondary school entrance exam (which represents 
high stakes for both students and schools) primarily targeting specialist/disciplinary 
knowledge, while competency assessments focus on skill-based knowledge. Teach-
ers pay more attention to test-taking strategies and multiple-choice tests in class-
room instruction. This is a finding related to the fact that the format of the NABC 
differs widely from that of conventional classroom tests. Based on the answers, 52% 
of the lower secondary teachers and 41% of their upper secondary peers pay more 
attention to practising in general. In addition, universal test-taking strategies and the 
test formats used in national and international assessments also appear to be more 
emphasized in everyday assessment practice.

Lower and upper secondary teachers differ in their beliefs about what they change 
in their instructional behaviour. Responses suggest that upper secondary teachers are 
less likely to change their teaching practices in the three dimensions under examina-
tion than lower secondary teachers. This can be explained by the difference in exter-
nal reference points at these two levels. In lower secondary education, the NABC 
is the only such reference, while there are also other exams at the upper secondary 
level.

The results support the conclusions of international surveys (Moore & Waltman, 
2007; Pedulla et  al., 2003; Stecher et  al., 2000) that teachers at both educational 
levels experience a great deal of pressure to boost test scores from the formal 
hierarchy, school administration and local government (or municipality). Typically, 
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the municipality has direct ties to the school administration, and teachers probably 
perceive pressure from the municipality through that level. Teachers’ own 
expectations about their work also represent a significant driving force. However, in 
contrast with previous results (Moore & Waltman, 2007), colleagues’ expectations 
are not insignificant pressure factors, as teachers put pressure on each other. This may 
be due to the fact that the stakes of assessment results are high in schools. Research 
shows that, according to teachers, students’ results on the NABC depend mostly on 
the work of teachers majoring in mathematics and Hungarian language and literature, 
and it is their task to have their students practise and prepare for the assessment 
(Tóth, 2015). They believe this despite the fact that the NABC measures key 
competencies, the development of which is officially a task in every lesson. For lower 
secondary teachers, pressure from the public is only moderate. This may be related 
to the fact that NABC results are published in a school-level report in Hungary, these 
are accessible to the general public, and even schools have to publish them on their 
websites. Due to publicity, judgements about a school may also be affected by the 
NABC. Both the public and the local government have a direct impact on the school, 
and the teacher perceives their pressure to improve students’ results on the NABC 
indirectly due to pressure from the school principal and colleagues. Parents and 
students do not seem to be a driving force. Nevertheless, data also suggests that the 
results from the NABC play a role in conscious school choice among some parents 
although not many adults consider it to be relevant (Balázsi & Horváth, 2011).

Teachers at the lower secondary level also feel more pressured by the different 
stakeholders to increase students’ achievement on the NABC than their upper 
secondary counterparts. This difference might be explained by the finding that 
among all the student assessments at primary school, it is the NABC which 
places the most pressure on teachers, while at secondary schools, it is the school-
leaving exam (see Tóth & Csapó, 2011). At secondary schools, even today, it is 
rather the school-leaving exam that is considered as the most important feedback 
on the efficacy of an institution’s work. Also, due to its prestige, it is still treated 
as the indicator of the quality of education at secondary school much more than 
the NABC.

Our well-fitting structural model provides insights into how teachers’ attitudes 
towards large-scale educational assessments, teaching practices and perceived pres-
sure induced by different stakeholders relate to each other.

The external sources of pressure factor have no direct effect on the changes in 
instruction factors; however, it has some indirect effects. We can find an indirect 
relation of external pressure sources to better instruction, reallocation of content 
resources and test-taking strategies at the upper and lower secondary school levels 
and to reallocation of teacher’s attention through school-level pressure sources at 
the upper secondary level. The model suggests that the central government, the local 
municipality and the public can assert their interests through the school administration. 
Therefore, the central and local governments can put pressure (on teachers) at the 
school level to change the teaching process.

From school-level sources of pressure, there are direct paths to better instruc-
tion, reallocation of content resources and test-taking strategies at both the lower 
and upper secondary levels and to reallocation of teacher’s attention at the upper 
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secondary level. Our results show that the more pressure a teacher feels from the 
school administration and their colleagues as regards their students achieving better, 
the more they pay attention to their methods and the core curriculum and the better 
they prepare their students for the assessments. The correlation is more remarkable 
for upper secondary teachers in the case of better instruction and reallocation of con-
tent resources than for lower secondary teachers. Our results indicate that school-
level stakeholders have the most significant effect on test-taking strategies at the 
upper secondary level.

Acceptance of large-scale educational assessments tended to be a positive pre-
dictor of changes in teaching practices, which is described in terms of dimensions: 
better instruction, test-taking strategies and reallocation of teacher’s attention at both 
the lower and upper secondary levels. That is, the more supportive teachers are of 
large-scale school assessment programmes, the more likely they are to revise their 
instructional methods in favour of better achievement and the more they focus on 
the core curriculum, thus leading to more effective teaching. Teachers who are more 
supportive of large-scale educational surveys also tend to focus more on low and 
high achievers, even outside the classroom, and teach directly to the test. The beta 
value is the highest for better instruction, so it is possible that teachers’ positive atti-
tude towards large-scale educational assessments has the strongest results in terms of 
quality of teaching. The extent to which teachers have changed the content resources 
because of the NABC is unrelated to their acceptance of it. It is possible that teach-
ers believe that it is not modifying teaching content that leads to good results. 
Neither the school-level pressure sources nor the acceptance of large-scale assess-
ments was associated with homework assignment practice. Based on the results of 
this study, it appears that extra homework is not a noteworthy means of improv-
ing students’ efficacy at schools. However, the path from beneficiaries to homework 
turned out to be significant. According to our results, teachers presumably give extra 
tasks to their students or extend practice to the home environment due to influence 
from clients — parents and students. At lower secondary level, parents and students 
impact how teachers reallocate their attention among their students. The explanation 
for this effect may be captured in parent–child as student and parent–teacher com-
munication. After all, out of the five instructional behaviours under examination, 
the amount and quality of homework and an extra focus on low or high achievers, 
which is aimed at nurturing talent or catching up, appear in parent–child conversa-
tions about school and in teacher–parent communication during the parents’ evening 
at school.

A multitude of research has examined teachers’ perceptions of national assess-
ment programmes along a number of dimensions, especially in the last two 
decades. There is a large body of literature to highlight how national assess-
ment programmes affect teaching practice, so their positive and negative effects 
on the teaching and learning process are known. The novelty of our research is 
that it describes the phenomenon in a special context, a school system, in which 
enrolment in any school in any district is open, admission to schools outside 
the district can only be denied if there is a lack of openings, and the results of 
the national educational assessment programme are public at school level. It is 
thus only the schools, not the students, for whom the stakes of the assessment 
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programme are direct. Our results are particularly noteworthy for pointing out the 
differences between the beliefs of teachers at different levels of education: upper 
secondary teachers are more accepting of the large-scale assessment, are less sen-
sitive to stakeholder pressure, and do not change their teaching practices as sig-
nificantly because of the national assessment as upper secondary teachers. Our 
analyses are also novel in that they highlight the relationships between teachers’ 
perceived pressure from different stakeholders, their attitude towards large-scale 
assessments and changes in their teaching practices. Our results draw attention to 
the fact that teachers’ instructional behaviour is influenced by how they perceive 
the pressure and expectations of stakeholders to improve students’ results on the 
NABC.

7  Limitations of the study

As data were obtained with self-report questionnaires, the design only allows us 
to draw a reliable picture of teachers’ beliefs and attitudes, while the actions they 
reported require confirmation from other sources. Furthermore, no information is 
available on the extent of teachers’ conformity or willingness to adjust their atti-
tudes and behaviour to a hypothetical social norm. We do not know the extent to 
which the information we have collected is based on teachers’ temporary impres-
sions. Additionally, we have to examine if daily teaching practices changed due to 
teachers measured beliefs or factors beyond these. Our results do not yield direct 
evidence on how the underlying mechanism affects assessments of the teaching 
process. Based on the findings of this study, the next step should be to examine 
teachers’ behaviour.

Since participation in the survey was voluntary, our results are probably posi-
tively distorted as well. Certain answers from teachers might presumably depend 
on similar causes (e.g. their professionalism and conscientiousness). In our present 
survey, we do not have sufficient instrumental variables to solve the problem of 
endogeneity.

This study has focussed on the impact of a national assessment programme, 
which is a paper-based summative assessment; however, formative and classroom 
assessments may have a more significant impact on student learning, as well as the 
newly available online diagnostic assessment. Further research may expand the 
scope of study to other forms of assessment as well.
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