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Abstract  

After the implementation of standardized exams in the school system, educators 

frequently reported increased “teaching to the test”, which refers to teaching practices aimed 

at preparing students for the exam. In literature, however, nominal and operational definitions 

for this practice vary greatly, which makes it impossible to compare results across studies, 

countries, and contexts. Furthermore, although suspected to decrease student motivation and 

artificially increase test scores, studies rely on teachers’ statements, neglecting students’ 

perceptions and only including standardized test scores as outcomes. Given these gaps, the 

present dissertation had two aims. First, to nominally define teaching to the test and to 

subsequently provide an all-encompassing, psychometrically sound measurement instrument. 

Second, to examine its impact on students’ affective-motivational and performance-related 

educational outcomes. Considering Opportunity-Uses-Models of teaching and learning, both 

positive and negative effects of teaching to the test on student outcomes seemed plausible. 

Results from Study 1 showed that teaching to the test can (narrowly) be defined as several 

specific teaching practices used for test preparation. Statistical analyses supported the 

psychometric quality of the developed measurement instrument in terms of construct validity, 

multilevel reliability, and objectivity. Study 2 added further proof for the instrument’s 

predictive validity, construct validity over time, and retest reliability. Building on Expectancy-

Value-Theory and the developed measurement instrument, Study 2 also provided first 

evidence regarding the association between teaching to the test and student motivation. The 

results indicate that students perceived teaching to the test to increase over time and that this 

increase positively affects students’ intrinsic motivation, attainment value, and utility value, 

but not cost and self-efficacy. Study 3 examined direct and indirect associations with students’ 

achievement in a standardized exam. Results showed no direct effects on achievement but 

mediated effects via reduced test anxiety and increased academic self-concept. Study 4 



 

3 

 

investigated an accompanying aspect of teaching to the test, namely reduced perceived 

autonomy in the classroom and the effects on student motivation, showing that autonomy 

without adequate support is unfavourable for motivation. In sum, this dissertation provides 

first evidence that teaching to the test as experienced by students might not be detrimental to 

students’ motivation and might not artificially increase test scores. However, critically 

discussing the results in the broader educational context and possible implications for 

classroom practice also gives food for thought about the primary purpose of education and 

whether teaching to the test might be one cornerstone on the way in the wrong direction. This 

and the discussed limitations of the studies leave manifold opportunities for future research.  

Keywords: teaching to the test, secondary school, student motivation, test anxiety, 

standardized testing 
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Zusammenfassung 

Seit der graduellen Einführung standardisierter Prüfungen im Schulsystem häufen sich 

Lehrpersonenberichte über eine verstärkte Anwendung von „Teaching to the Test“. Der 

Terminus beschreibt Lehrpraktiken, die konkret darauf abzielen, Schüler:innen auf die 

bevorstehende, standardisierte Prüfung vorzubereiten. In der Literatur existiert dafür jedoch 

eine Vielzahl an nominalen und operationalen Definitionen, was es unmöglich macht, 

Ergebnisse über Studien, Länder und Kontexte hinweg sinnvoll zu vergleichen. Obwohl 

ebenso propagiert wird, dass „Teaching to the Test“ die Motivation von Schüler:innen 

reduziert und ihre Punkteleistung in der Prüfung künstlich erhöht, fokussieren sich Studien 

rein auf Lehrpersonen-Aussagen, vernachlässigen somit die Wahrnehmungen der 

Schüler:innen und inkludieren auch nur standardisierte Testergebnisse als Outcomes. Die 

vorliegende Dissertation verfolgte angesichts dieser Forschungslücken zwei Ziele. Erstens, 

„Teaching to the Test“ nominal zu definieren und anschließend ein umfassendes 

Messinstrument, das den gängigen psychometrischen Qualitätskriterien entspricht, zu 

entwickeln. Zweitens, Auswirkungen von „Teaching to the Test“ auf affektiv-motivationale 

sowie leistungsbezogene Bildungsergebnisse von Schüler:innen zu untersuchen. Hinsichtlich 

beschriebener Mechanismen in Angebots-Nutzungs-Modellen des Lehrens und Lernens 

schienen sowohl positive als auch negative Auswirkungen von „Teaching to the Test“ 

plausibel. Die Ergebnisse von Studie 1 zeigten, dass „Teaching to the Test“ als mehrere 

spezifische Lehrpraktiken zur spezifischen Prüfungsvorbereitung definiert werden kann. Die 

psychometrische Qualität des entwickelten Messinstruments konnte durch statistische 

Analysen hinsichtlich Konstruktvalidität, Mehrebenen-Reliabilität und Objektivität belegt 

werden. Studie 2 lieferte weitere Beweise für die prädiktive Validität des Instruments, die 

Konstruktvalidität über die Zeit und die Retest-Reliabilität. Aufbauend auf der Erwartungs-

Wert-Theorie und dem entwickelten Instrument lieferte Studie 2 auch erste Hinweise auf den 
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Zusammenhang zwischen „Teaching to the Test“ und Motivation. Die Ergebnisse zeigten, 

dass die Schüler:innen über die Zeit hinweg einen Anstieg von „Teaching to the Test“ 

wahrnehmen und dass dieser Anstieg die intrinsische Motivation, die persönliche Wichtigkeit 

und den Nutzwert der Schüler:innen positiv beeinflusst, jedoch nicht die Kosten und die 

Selbstwirksamkeit. Studie 3 untersuchte direkte und indirekte Zusammenhänge mit den 

Leistungen der Schüler:innen in einer standardisierten Prüfung. Die Ergebnisse zeigten keine 

direkten Auswirkungen auf die Prüfungsleistung, allerdings fanden sich mediierte Effekte 

über reduzierte Prüfungsangst und ein erhöhtes akademisches Selbstkonzept. Studie 4 

untersuchte einen begleitenden Aspekt von „Teaching to the Test“, nämlich die von 

Schüler:innen wahrgenommene reduzierte Autonomie im Klassenzimmer und ihre 

Auswirkungen auf Motivation. Die Ergebnisse zeigten, dass Autonomie für die Motivation 

nur bei gleichzeitiger, ausreichender Unterstützung durch die Lehrkraft günstig ist. 

Zusammenfassend liefert diese Dissertation erste Hinweise darauf, dass von Schüler:innen 

wahrgenommenes „Teaching to the Test“ vermutlich nicht schädlich für die Motivation der 

Schüler:innen ist und ihre Testergebnisse auch nicht künstlich erhöht. Durch die kritische 

Diskussion der Ergebnisse im breiteren Bildungskontext und mögliche Implikationen für die 

Unterrichtspraxis gibt sie jedoch auch Denkanstöße zum ursprünglichen Zweck von Bildung 

und dazu, ob „Teaching to the Test“ möglicherweise ein Eckpunkt auf dem Weg in die falsche 

Richtung ist. Dies und die diskutierten Einschränkungen der inkludierten Studien eröffnen 

vielfältige Möglichkeiten für zukünftige Forschung. 

Schlagwörter: Teaching to the Test, Sekundarstufe, Motivation, Prüfungsangst, 

standardisierte Prüfungen 
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Introduction  

In psychological and educational research, there is a clear consensus that the learning 

environment has a profound impact on individual student outcomes by shaping their 

experiences and behaviour (e.g., Bonsen & Frey, 2014; Lipowsky, 2020; Nolen, 2023; 

Stockinger et al., 2022). Undoubtedly, one – if not the most – important figure shaping the 

learning environment is the teacher. Depending on which teaching practices they use and how 

they provide personal investment and support, students’ motivation, emotions, and 

achievement might differ drastically (Deci & Ryan, 1985; Götz, 2017).  

Considering the embeddedness of teachers in a larger educational system, their 

behaviour is partly steered by decisions made on higher levels. Over the last decades, the 

educational systems of numerous countries have gone through fundamental changes, with one 

of the most pertinent being the widespread implementation of standardized exams. The 

implementation should provide educators and policymakers with reliable and objective tools 

for measuring the educational success of schools, teachers and students. However, changes on 

the systematic level are said to determine „what is taught, how it is taught, what is learned and 

how it is learned‟ (Madaus, 1988, p. 83; Alderson & Wall, 1993). Therefore, the 

implementation of standardized exams also introduced consequences for teaching and 

learning, influencing teachers’ and students’ attitudes, behaviours, and motivation (Pearson, 

1988).  

In the literature concerned with these consequences, one term that is certain to come up 

at some point is “teaching to the test”. Most commonly, teaching to the test is referred to 

encompass practices teachers use to specifically prepare students for an upcoming, often 

standardized exam, ensuring they can perform at their best (Au, 2007; Welsh et al., 2014). 

However, opinions on which practices this includes and if they are ethical or cheating vary 

greatly in the literature.  
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Generally, several gaps in the literature on teaching to the test can be identified. First, 

the plethora of conceptualisations and the lack of a uniform definition naturally led to large 

differences in the operationalization of the construct in research. Studies, therefore, are mostly 

not comparable. Furthermore, even though the phenomenon is most often said to influence 

student outcomes like their motivation or achievement in standardized tests (Benmoussat & 

Benmoussat, 2018; Blazar & Pollard, 2017; Jones et al., 1999; Welsh et al., 2014), the current 

research almost exclusively focuses on teacher reports. Not knowing whether and how 

students perceive their teachers to teach to the test represents an important shortcoming, as 

scholars widely recognize the relevance of students' perceptions: their subjective 

interpretations of the context are likely to have a greater impact on their experiences and 

behaviour than objectively measured indicators (Lüdtke et al., 2009; Miller & Murdock, 

2007). Due to the lack of research on students’ perceptions, the question of how this specific 

yet common approach to teaching shapes individual student outcomes, especially apart from 

achievement, remains unanswered. 

Following the identified gaps, this dissertation has two goals. First, as a conceptual 

requirement for further steps, to clarify which aspects teaching to the test encompasses and 

how it can be uniformly operationalized. Second, to examine how a test-focused learning 

environment shapes psychological and educational student outcomes, specifically focusing on 

students’ academic motivation, test anxiety, and achievement. The present thesis is embedded 

in the Austrian educational context, where students take the standardized school leaving 

examination at the end of secondary education. 

The following chapters outline theoretical frameworks that describe the influence of the 

learning environment and test-focused teaching practices on student outcomes. The theoretical 

background is followed by the dissertation’s aims and research questions, which will be 

answered through a summary of the empirical studies included in this dissertation. The last 
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section then provides implications for educational psychology, policy, and practice and 

discusses limitations and directions for future work. 

1. Opportunity-Uses-Models of Teaching and Learning 

Models aimed at explaining how the school environment shapes students’ experiences, 

behaviour, and development usually consider contextual factors on different levels of the 

educational system (i.e., the micro-, meso-, and macro-level; Bronfenbrenner, 1979; 

Bronfenbrenner & Morris, 2007; Spiel et al., 2022). While the macro-level focuses on factors 

related to the structure, governance, and regulation of education systems (i.e., “distal” 

factors), the micro-level includes personal learning experiences, teaching strategies, and 

student-teacher dynamics (i.e., “proximal” factors). Connecting these two levels, the meso-

level encompasses educational institutions (e.g., schools and universities) that establish the 

structural foundation for processes on the micro-level. Even though variables and processes 

on each level can be independently examined, they are interwoven across levels. 

One of the most comprehensive, holistic, and integrative approaches to describe the 

interrelatedness of the contextual factors is Opportunity-Uses-Models (e.g., Fend, 1981; 

Helmke, 2009; Helmke & Weinert, 1997). These models view academic achievement as the 

outcome of complex interactions among various factors at all levels. As additional outcomes, 

they consider the learners’ learning development, personality, and affective-motivational 

aspects (Lipowsky, 2020). Most importantly, however, they acknowledge that learning and 

academic performance cannot be achieved without the active participation of the learners. The 

models therefore apply a constructivist perspective which describes students as actively 

steering their learning, development, and, consequently, achievement. Hence, while teachers 

are responsible for providing students with high-quality educational opportunities through 

their teaching, students must also actively and effectively use these opportunities (Fend, 

2004). 
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Figure 1. An exemplary model for educational processes (synthesis of models from Götz et al., 
2018; Lipowsky, 2020; and Kollar & Fischer, 2019) 

 

In educational psychological research, the studies investigating influences on 

educational outcomes most frequently focus on factors directly related to the process of 

teaching and learning like the classroom climate, family, and peers, but also the teachers' 

behaviours and, consequently, instructional features (see Figure 1; Götz et al., 2018; Seidel & 

Shavelson, 2007). These proximal factors have been shown to influence students’ learning 

more than distal factors of the educational system or school environment (Bonsen & Frey, 

2022). Furthermore, even though considering all levels and the complex relationships between 

contextual factors is an apparent strength of Opportunity-Uses-Models, the theoretically 

captured complexity is nearly impossible to examine through empirical research. Therefore, 

researchers usually refrain from testing the whole model and instead focus on specific sub-

aspects and -mechanisms. Against this background, this dissertation positions itself within the 

tradition of educational psychology and focuses on the proximal factors of teachers’ 

instructional behaviour and its influence on affective-motivational and achievement-related 

student outcomes.  
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2. Teaching Practices in the Context of Standardized Testing 

Schools are faced with the societal responsibility to shape the development of the 

younger generation, ensuring that society is both preserved and advanced (Fend, 2009). The 

first step to reach this goal is the development of an adequate curriculum, which serves as a 

“blueprint” for transferring the relevant competencies and values through effective teaching 

(Scheerens, 2016). As a logical consequence, teaching itself is partly dependent on the 

curriculum, which again is influenced by policymakers who decide which competencies and 

values should be prevalent in society. 

Even though implementing a curriculum tailored to the decreed competencies and 

values is an important first step, the success of the intended transfer needs careful evaluation. 

Methods commonly applied for this endeavour include self- and external evaluation, the 

systematic monitoring of student performance, and instructional feedback (Bonsen & Frey, 

2022; Scheerens et al., 2016). The evaluations hereby fulfil a double purpose: they not only 

serve as indicators for schools’ quality and effectiveness but simultaneously represent an 

important tool for school- and educational development (Scheerens et al., 2003). In recent 

years, one special type of evaluation has gained increasing popularity in student- (and 

indirectly teacher-) evaluation, namely standardized testing. 

Originating in the efforts of the Han dynasty to choose the best-suited applicant for 

public service rather than sticking with the established convention of only considering family 

status (Himelfarb, 2019), the idea of standardized testing gradually spread to other countries. 

In 1845, Horace Mann finally introduced it to the educational system (Gallagher, 2003). In the 

21st century, standardized tests gained additional prominence through initiatives like “No 

Child Left Behind” (in the USA; NCLB, 2002), as well as through international assessments 

like PISA and TIMMS, which aim to assess educational developments across countries. Since 

then, the newly enabled international comparisons have consistently set the frame for 
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educational development, impacting school organization, curricula, and, ultimately, teaching 

and learning at the national level (Copp, 2018; Maag Merki, 2015; Messner, 2013).  

Learning through instruction always involves a connection between teaching and 

learning (Tobinski & Fritz, 2014). Instructional designs emphasising teacher-led input offer 

students little freedom to direct their learning, fostering a predominantly “receptive” learning 

environment (Klauer & Leutner, 2007). In contrast, approaches that position students as co-

producers of educational outcomes create opportunities for “active” and self-regulated 

learning (Kollar & Fischer, 2019). As standardized tests are meant to provide a comparable 

performance assessment across schools, classrooms, and students, educators perceive the 

results of these evaluations as highly personal and, depending on the country, practically 

relevant (Abrams et al., 2003; Au, 2007; Groß Ophoff et al., 2019; Polesel et al., 2014). 

Teachers therefore frequently report the urge to gain control over the situation, resulting in 

decreased active, student-regulated learning opportunities and increased teacher-led 

instructional methods (Abrams et al., 2003; Au, 2007; Hamilton et al., 2007; Larsson & Olin-

Scheller, 2020). In the literature, studies examining the effects of standardized testing on 

teaching and learning most frequently report one or more (unintended) consequences for 

teaching practice: a narrowing of the curriculum to include only content known to be relevant 

for the test (e.g., Au, 2014; Jäger et al., 2012; Oerke et al., 2013); less project-based 

instruction, discussions and cooperative learning (e.g., Clarke et al., 2003; Rodríguez-Muñiz 

et al., 2016); fragmenting the learning content into small, isolated information chunks instead 

of providing integrated knowledge (e.g., Anagnostopoulos, 2003; Au, 2007; Blazer, 2011); the 

frequent and continuous repetition of the same (fragmented) content or specific exercises and 

tasks (e.g., Au, 2007; Blazer, 2011; Jones, 1997); the frequent application of mock exams or 

the use of test-like materials for practicing (e.g., Benmoussat & Benmoussat, 2018; Welsh et 

al., 2014; Zakharov & Carnoy, 2021); the transfer and frequent practicing of test-taking skills 

like how to fill in a bubble-sheet or working under time pressure (e.g., Blazer, 2011; Jennings 
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& Bearak, 2014; Larsson & Olin-Scheller, 2020); or simply an increased tendency to 

reference to the upcoming test (e.g., Au, 2007). Considering that the changes in instruction 

usually occur in response to and are aimed at preparing students for a standardized exam, 

some researchers and educators call single or several teaching methods “teaching to the test” 

(e.g., Benmoussat & Benmoussat, 2018; Jäger et al., 2012; Jennings & Bearak, 2014; Oerke et 

al., 2013; Zakharov & Carnoy, 2021). The use of this term in the literature is highly 

inconsistent, sometimes merely meaning the excessive drill with test-like items, while at other 

times meaning the narrowing of the curriculum as an approach to focus on the tested content.  

Teaching to the test carries a negative connotation, as it is believed to diminish teachers’ 

and learners’ creativity in educational processes while also limiting opportunities for active 

engagement and self-regulated learning (Rodríguez-Muñiz et al., 2016; Welsh et al., 2014). 

Public discussions on education frequently advocate for replacing teacher-led practices with 

more project- or problem-based learning approaches, ideally incorporating a significant 

amount of cooperative learning, as these methods are commonly claimed to be superior in 

terms of their impact on affective-motivational and performance-related outcomes (e.g., Chi 

& Wylie, 2014). However – considering the framework of Opportunity-Uses-Models – this 

might also depend on how students perceive and use the opportunities their teachers provide 

them. In order to discuss the possible impacts of teaching to the test, it is important to shed 

light on this mechanism, which, to my knowledge, has not been done yet. 

3. Interconnectedness of Achievement, Affective-Motivational, and 

Contextual Factors 

In the literature, it is evident that achievement, motivation and emotion are not only 

influenced by contextual factors but also reciprocally interconnected (Deci & Ryan, 1985; 

Eccles, 1983; Pekrun & Perry, 2013). Therefore, it does not suffice to examine the impact of 

teaching on student performance, as performance is also affected by affective-motivational 
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outcomes that are shaped by the learning context. As outlined above, the testing context 

influences teachers’ instructional strategies. However, it also directly influences student 

variables. Depending on the stakes of the test, students experience different affective-

motivational states, and several frameworks aimed at explaining such associations exist in the 

literature.  

Considering emotional variables, the appraisal approach posits that it is not the situation 

itself that induces certain emotions but rather how the situation is subjectively interpreted. 

(Lazarus, 1991). The prominent Control-Value-Theory (Pekrun, 2006) assumes two appraisals 

that are especially meaningful for the emergence of achievement emotions: the subjective 

control over a situation and the value an individual attaches to the task. Control hereby refers 

to the individual’s belief that success can be achieved through one’s actions. Value, in turn, 

refers to evaluating the result as positive or negative but also to the perceived subjective 

importance of a task or result. Consequently, an exam with high stakes for a student’s future 

(i.e., high subjective value) should increase the pressure to perform well and – with 

decreasing perceived control over the situation – might lead to delightful anticipation, test 

hope, or test anxiety. Indeed, studies have consistently shown that students experience 

increased levels of test anxiety when the stakes of the test are high (Segool et al., 2013; von 

der Embse et al., 2018).  

In terms of motivation, the Expectancy-Value Theory (Eccles, 1983) provides a 

comprehensive explanation of how different motivational states predict performance in the 

context of standardized exams. This theory assumes two aspects of motivation that are similar 

to the appraisals in the Control-Value-Theory: the subjective expectancy to succeed in an 

achievement-oriented task, which relates to the belief of possessing the necessary skills for 

having control over the situation, and the subjective value attached to the task or result 

(Gaspard et al., 2015). Eccles and Wigfield (2020) differentiate four value beliefs: the intrinsic 

value, which is the inherent enjoyment derived from engaging in a task; the attainment value, 
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which is the subjective relevance of a task or domain or the personal importance to doing well 

in it; the utility value, which represents the perceived usefulness of a domain, task or result; 

and the perceived cost of a task or domain, which describes an undesirable effort necessary to 

engage with it. Studies show that students generally report increased value-related motivation 

for high-stakes tests compared to low-stakes tests (Knetka, 2017; Knetka & Sundström, 2019; 

Zhao et al., 2022). However, whether varying test stakes influence students’ expectancy for 

success is largely unexplored (for one result showing an increase in expectancy when stakes 

are higher, see Knetka, 2017).  

Independent from the test stakes, motivation and test anxiety are consistently shown to 

be strong predictors of student achievement (Howard et al., 2021; Talsma et al., 2018; von der 

Embse et al., 2018). Teachers can shape students' generalized control beliefs through 

instructional design. Presenting material and tasks in a clear and structured manner enhances 

understanding and learning, which again fosters positive emotions, competence beliefs and, 

hence, students’ expectancy for success (Götz, 2017; Kunter & Trautwein, 2013). Especially 

before an upcoming exam, teaching methods that help students to adequately prepare for it 

(i.e., teaching to the test) might be perceived as helpful due to the straightforward structure 

and focus on the goal. However, following the Psychological Basic Needs Satisfaction mini 

theory of Self-Determination theory (Ryan & Deci, 1985; 2018), teaching should not only 

satisfy the need for competence but also for autonomy and social relatedness to evoke 

intrinsic motivation. In general, performance assessments represent an extrinsic goal, as they 

usually involve grades, rankings, or rewards. Excessive emphasis on preparing students for a 

(high-stakes) test might, therefore, lead to a form of instruction where students mechanically 

complete tasks to become familiar with the test’s structure, time constraints, or content rather 

than engaging in deliberate practice that fosters deep learning. 

Against this background, several mechanisms regarding the influence of teaching to the 

test on students’ affective-motivational and educational outcomes seem plausible. Students 
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might perceive these practices as a mere focus on test outcomes, reducing their sense of 

autonomy and possibly their social relatedness to the teacher, as their individual learning and 

growth take a backseat to test performance. This would, in turn, negatively influence students’ 

intrinsic motivation and emotional well-being. However, if students interpret teaching to the 

test as a helpful tool providing a clear structure for reaching a valued goal, their expectancy 

for success and sense of control might increase, while their test anxiety might decrease. 

Effects of teaching to the test on student achievement could therefore be mediated via 

affecting students’ affective-motivational outcomes. However, to my knowledge, these 

associations have not yet been explored in research, leaving an open question to be answered 

through this dissertation. 

4. Austrian Context 

In Austria, students enter secondary education after four years of primary school, 

progressing through a lower level (grades 5–8) and an upper level (grades 9–12). At the end of 

grade 8, typically around age 15, they decide between continuing in an academic track 

(Gymnasium) or transitioning to vocational education. The final stage of upper secondary 

education culminates in the school-leaving exam (“Matura”) in grade 12. 

In the 2015/16 academic year, the government first fully implemented a standardized, 

centralized school leaving examination for all upper secondary schools (i.e., the 

“Standardisierte kompetenzorientierte Diplom- oder Reifeprüfung”, SRDP; 

Bundesministerium für Bildung, Wissenschaft und Forschung, 2014). The exam is commonly 

known as “Zentralmatura” (i.e., centralized Matura). Conducting a final exam at the end of 

secondary education has a long tradition in Austria. However, prior to the SRDP, exam 

questions were designed by the classes’ subject teachers (Ableitinger & Gruber, 2024). This 

introduced a high level of subjectivity, as exams in the same subject varied in difficulty. 

Finally, the insufficient PISA 2003 results of Austrian students in all tested competencies and 
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the following “PISA-Schock” (i.e., PISA-shock) reignited debates on reforming the 

educational system (Bauer et al., 2005), leading to the stepwise development and 

implementation of the standardized school leaving exam. The implementation was first 

piloted in all living foreign language subjects (i.e., English, French, Italian, and Spanish), for 

which schools could voluntarily conduct the SRDP already in the 2007/08 academic year 

(Bundesinstitut für Innovation & Qualitätssicherung, 2012). In 2012, pilot tests followed for 

all instruction language subjects (i.e., German, Croatian, Slovenian, Hungarian), while pilot 

tests for Mathematics were conducted in 2013. 

The purpose of the SRDP is to yearly evaluate the extent to which students at the end of 

secondary education (in grade 12) were able to reach the aspired learning goals. As a school 

leaving examination, it can be generally compared to the German “Abitur”, the French 

“Baccaleauréat” or the British “A levels”. Compared to other international standardized 

assessments, the stakes of the SRDP are relatively low (Klein et al., 2009), as passing the 

exam is the only requirement for attending any desired university and has no drastic 

consequences for job applications or future education. However, again, considering the 

students’ perceptions, it is an exam of high personal relevance, as it marks the transition from 

secondary to higher education and the final step before starting an “adult life”. Furthermore, 

students are to prove the competencies they have gained throughout a minimum of 12 school 

years, which, subjectively, represents a high-pressure situation. 

Even though this exam was introduced nearly a decade ago, to my knowledge, no 

studies regarding the effects of its implementation on teaching and/or learning exist. This 

knowledge gap is theoretically and practically relevant. It represents an incomplete policy 

evaluation, and not knowing the impact of the SRDP on teaching and learning might hinder 

informed and evidence-based decision-making about necessary adaptations. Furthermore, the 

lack of studies from Austria impedes efforts to compare the effects of the SRDP to those of 
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other standardized exams of similar or different stakes. This poses a theoretical limitation, as 

it hinders the scientific classification of the effects of standardized tests of different stakes.  

Research Questions and aim of This Dissertation  

In light of the research gaps outlined above, this dissertation seeks to shed light on two 

open questions. First, considering the inconsistent conceptualisation and operationalisation of 

teaching to the test: What is teaching to the test, and how can it be uniformly measured? 

Developing a measure for teaching to the test requires defining the construct through two key 

steps: (1) a nominal definition, which clarifies the abstract concept and its meaning, and (2) an 

operational definition, which outlines specific procedures for empirically measuring the 

concept in real-world settings (Bernard, 2013; Grützmacher et al., 2025; Neuman, 2013). 

Furthermore, the developed operational definition must withstand the empirical quality 

criteria for reliability, validity, and objectivity (AERA et al., 2014). Publication 1 in this 

dissertation primarily focuses on the first part of this endeavour: the nominal and operational 

definition of the construct. The developed operationalization was tested against quality 

criteria in Publication 1 (construct validity, reliability, objectivity), Publication 2 (predictive 

validity, construct validity over time, retest reliability), and Publication 3 (criterion validity, 

reliability).  

Second, this dissertation aims to deepen our understanding of how students' perceptions 

of the learning environment influence their psychological and educational outcomes. The 

focus hereby lies on teacher-led test preparation practices in the context of the Austrian 

standardized school leaving examination. Hence, it aims to answer the question: How do 

perceived teaching practices in the context of a standardized exam affect students’ affective-

motivational and performance outcomes? The examined outcome variables thereby 

encompass intrinsic motivation, attainment value, utility value, cost, self-efficacy, self-

concept, test anxiety, and academic achievement and are anchored in well-established 
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psychological frameworks, namely Expectancy-Value Theory (Eccles, 1983), Self-

Determination Theory (Deci & Ryan, 1985), and Control-Value Theory of achievement 

emotions (Pekrun, 2006). Defining the teacher-shaped learning context narrowly, Publications 

2 and 3 focus on providing insight into the associations between perceived teaching to the test 

and student outcomes. Publication 4 further expands the context by investigating how 

students’ perception of teachers’ accompanying supportive strategies shapes their motivation 

to learn.  

Even though teaching to the test is a phenomenon introduced by the teachers’ 

instructional behaviour and can, therefore, be defined as a classroom-level construct, this 

dissertation focuses explicitly on the students’ perceptions of the learning context. However, 

studying phenomena in the educational context introduces a nested data structure by design, 

as students are nested within classes and classes are nested within schools. Considering 

methodological issues, it does therefore not suffice to define the individual as the primary unit 

of analysis without considering the multi-level context, as this bears the danger of introducing 

bias to the statistical analyses (Bardach et al., 2020; Sengewald & Vetterlein, 2015). To 

effectively integrate these methodological considerations, all included publications employed 

a multi-level approach to account for the nested structure of the data. Following best scientific 

practice, all studies were pre-registered on OSF. 

The data for all publications were drawn from a large longitudinal project 

(“Identification of School Success Factors in General Secondary Schools”, Lüftenegger et al., 

2022) conducted throughout the course of the doctoral studies and in cooperation with the 

Austrian Federal Ministry of Education, Science, and Research. The project comprised four 

data collection waves at 30 Austrian secondary schools of the highest track distributed over all 

nine federal states of Austria. Data collection took place in April 2022, September/October 

2022, April 2023, and May/June 2023. In waves 1-3, trained university staff supervised 

students as they completed online surveys during regular classroom lessons. In wave 4, 
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teachers provided students’ results from the written, standardized exam in the subject English 

as a foreign language. In total, 1935 students from 103 English classes participated in at least 

one wave. 

Synopsis of Publications 

Publication 1: Conceptualizing Teaching to the Test 

Muth, J., Grützmacher, L., & Lüftenegger, M. (2025). Teaching to the Test in the English 

Language Classroom: Development and Validation of a Measurement Instrument. 

Language Teaching Research. 

 

Status of publication: Accepted for publication (acceptance date: 19th March 2025) 

 

Publication 1 sought to unify the varying definitions and operationalisations of teaching 

to the test, which was an important prerequisite for all following investigations. Hence, this 

publication's main goals were to provide researchers and practitioners with a) a 

comprehensive, scientifically supported nominal definition of the construct and b) an all-

encompassing measurement instrument for assessing perceived teaching to the test that 

suffices the scientific rigor. Even though the instrument should focus on students’ perception 

of their teachers’ behaviour, teaching to the test represents a phenomenon introduced into the 

classroom and, therefore, implicitly defined by teachers. Consequently, explicitly defining this 

phenomenon requires, as a first step, investigating teacher reports about their teaching 

behaviour during test preparation for a standardized exam. Only after knowing which 

practices teachers think about and report to use when asked about teaching to the test can we 

develop a measurement instrument to examine whether and how students perceive these 

practices.  
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The procedure to fulfil this endeavour therefore consisted of several steps, following the 

guidelines of Gehlbach & Brinkworth (2011). The first step was to extensively review the 

existing literature to gain a general understanding and derive potential indicators for the 

phenomenon under investigation. The resulting theoretical, conceptual foundation was then 

empirically backed up by semi-structured interviews with three secondary school teachers not 

included in the main data collection. After that, indicators for the identified practices 

associated with teaching to the test were synthesized to formulate 44 initial items across 10 

scales, incorporating both adapted items from existing measures (i.e., Baumert et al., 2009; 

Copp, 2018; Hamilton et al., 2009; Jäger et al., 2012; Lüftenegger et al., 2017) and newly 

developed items. The drafted measurement instrument was then refined based on the feedback 

of two educational research experts who were not involved in formulating the items. This was 

followed by cognitive pretesting with five students not participating in the main study, which 

led to further adaptations of the instrument (e.g., optimizing item wording, deleting and 

reallocating items). The final preparatory step before using the measurement instrument in the 

main study consisted of a pilot study with N = 61 students (71.4% female, grade 10 and 11) 

from three classes of a high school not included in the main study, which facilitated final 

adjustments (e.g., adapting the rating scale). The resulting version of the instrument consisted 

of 31 items within eight scales (i.e., topic variance, narrowing the curriculum, repetitive 

exercising, test-taking strategies, pedagogic control, referencing to the test, fragmentation of 

knowledge, and exercising material). 

Data for the main analyses stemmed from wave 1 of the research project and included N 

= 1592 students in 11th grade (60.1% female, MAge = 17.08, SD = 0.79). Students answered 

the questionnaire items via an online survey in May 2022 considering the instructional 

behaviour of their English as a foreign language teacher. To validate the assumed 

conceptualisation of teaching to the test, we conducted multilevel confirmatory factor 

analyses (ML-CFA). In addition to evaluating the construct validity of the measurement 
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instrument, we examined its psychometric qualities by assessing its (multilevel) reliability via 

calculating McDonald’s composite reliability coefficient (McDonald, 1970) and its 

(multilevel) measurement invariance via two-level multigroup latent class analyses (Rudnev 

et al., 2018). 

Results of the ML-CFA revealed that the initially assumed structure was not empirically 

supported. Relying on our literature review and content-based considerations, we re-assessed, 

reallocated or omitted items showing insufficient factor loadings (i.e., < .40; Brown, 2006) 

and specified residual covariances (Bandalos, 2021). Furthermore, following data-driven and 

conceptual indications, we identified two scales that do not substantively constitute teaching 

to the test in a narrow sense but rather represent accompanying factors. We, therefore, finally 

tested two adapted models: a correlated factor model and a higher-order factor model, both 

consisting of four teaching to the test practices (i.e., repetitive exercising, teaching test-taking 

strategies, referencing to the test, and providing specific exercising material). Both models 

showed satisfying psychometric properties (i.e., model fit, reliability, and full measurement 

invariance), indicating construct validity and (multilevel) reliability of the developed 

instrument.  

Based on these findings, we nominally define teaching to the test in a narrow sense: 

“Teaching to the test comprises a conglomerate of teaching practices especially focused on 

(excessive) test preparation”. In a broader sense, we acknowledge that, through teaching to 

the test, the learning context is also affected by changes in perceived autonomy and 

information transfer. Based on the nominal definition, the publication provides researchers 

and practitioners with a scientifically sound instrument to measure the construct, therefore 

answering the first research question of this dissertation. 
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Publication 2: Perceived Teaching to the Test and Student Motivation 

Muth, J., & Lüftenegger, M. (under review). Teaching to the Test: Unraveling the 

Consequences for Student Motivation. Learning and Individual Differences. 

 

Status of publication: Submitted to journal (04th December 2024), invitation to revise 

manuscript (major revision, 28th December 2024), revised and resubmitted on 05th April 2025 

 

Building on the conceptualisation and operationalisation from Publication 1, the second 

publication in this dissertation set out to provide first insights into the associations between 

perceived teaching to the test and student outcomes. Even though teaching to the test is 

proposed to undermine student motivation (Amrein & Berliner, 2003; Burger & Krueger, 

2003), empirical evidence for this claim is lacking in the literature. Underlying mechanisms of 

potential associations are likely highly intraindividual, shaped by students’ perceptions of test 

stakes, social background factors, and the value they place on achievement. We therefore 

focused on several motivational constructs as outcomes embedded in the framework of 

Expectancy-Value-Theory (Eccles, 1983). Representing the value component, we assessed 

students’ intrinsic motivation, attainment value, utility value, and perceived cost for the 

subject English as a foreign language. As the expectancy component, we assessed students’ 

self-efficacy to achieve different passing grades in a class test in the same subject. We used a 

longitudinal design and latent change score modelling (McArdle & Hamagami, 2001) – a type 

of structural equation modelling that enables the flexible analysis of both intraindividual 

changes and interindividual differences in change over time while accounting for 

measurement error (Grimm et al., 2012). This method also enabled us to examine whether 

students perceived teaching to the test to increase over time and whether this perceived 

change subsequently affected their motivation.  



 

23 

 

In this study, we used the data from wave 1 (May 2022; grade 11) and wave 2 

(September/October 2022; grade 12) of the beforementioned project, with a final sample of N 

= 1855 students (60.9% female, MAge = 17.09, SD = 0.79). In preliminary analyses, 

longitudinal measurement invariance was supported for teaching to the test, further supporting 

the construct validity of the developed measurement instrument. To reduce the calculational 

complexity of the main models, we used domain-representative item parceling for the higher-

order factor teaching to the test. Due to significant gender differences in all motivational 

variables except cost, we included gender as a control variable in the analyses. 

Results revealed that students perceived teaching to the test to increase over time and 

that this increase was more pronounced when levels of teaching to the test were low in grade 

11. We further found increases in intrinsic motivation, attainment value, and self-efficacy over 

time. The level-to-change path, representing the potential effects of perceived teaching to the 

test in grade 11 on students’ motivational development, revealed no significant effects. 

However, the change-to-change path, representing the potential effects of perceived changes 

in teaching to the test on students’ motivational development, showed that changes in teaching 

to the test significantly predicted small positive changes in intrinsic motivation, attainment 

value, and utility value. This indicates that, even though an excessive focus on test preparation 

is said to ruin students’ motivation, an increase in perceived teaching to the test as the exam 

draws nearer might, in fact, be beneficial for students’ motivational development, at least 

regarding the value component.  

Interestingly, perceived teaching to the test and changes in its amount were not found to 

significantly affect students’ self-efficacy and, therefore, their expectancy to succeed in an 

exam. This result might stem from the fact that self-efficacy was operationalized as the 

students’ confidence to reach a passing grade in a class test rather than in the standardized test 

on which teaching to the test is focused. Nevertheless, this study provided a first insight into 
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how perceived teaching to the test affects motivational student outcomes and therefore adds to 

answering the second research question of this dissertation. 

Publication 3: Differential Practices and Student Outcomes 

Muth, J., & Lüftenegger, M. (submitted). Inflated Test Scores Through Excessive Test 

Preparation? Associations of Teaching to the Test Practices With Academic 

Achievement. Contemporary Educational Psychology.  

 

Status of publication: Submitted 

 

The third publication examined direct and indirect pathways through which perceived 

teaching to the test might affect student achievement in a standardized test. Further, it aimed 

to deepen the first insights provided by Publication 2 regarding associations with student 

motivation and expanded them by also examining an important test-related emotion: test 

anxiety. The affective-motivational variables were hereby considered to play a mediating role 

between perceived teaching to the test and students’ achievement. 

Building on Expectancy-Value-Theory, we investigated students’ intrinsic motivation 

(i.e., an intrinsic value aspect) and utility value (i.e., an extrinsic value aspect) regarding the 

subject English as a foreign language as the value component and their academic self-concept 

in the same subject as the expectancy component. Test anxiety was also included as a 

mediating variable. The outcome variable was students’ scores in the standardized school 

leaving examination at the end of grade 12.  

Data for this publication stemmed from all four waves of the project, including a sample 

of N = 1387 students (59.8% female, MAge = 17.01, SD = 0.75) that took the written 

standardized exam in the subject English as a foreign language. We applied multilevel 

structural equation modelling to test direct and indirect effects of perceived teaching to the 



 

25 

 

test on academic achievement. To gain a differentiated picture, we calculated five models: one 

with teaching to the test as a second-order factor as the predictor and one for each of the four 

test-preparation practices (i.e., repetitive exercising, test-taking strategies, referencing to the 

test and exercising material). Due to significant gender differences in test anxiety and 

academic achievement, we included gender as a covariate in all models. 

The models revealed no statistically significant associations between perceived teaching 

to the test and academic achievement, neither for the second-order factor nor for the distinct 

practices. However, we found a small but statistically significant positive indirect effect of the 

second-order factor on achievement, mediated by reduced test anxiety. We further found 

repetitive exercising and test-taking strategies to be the only practices with significant positive 

indirect effects on achievement, mediated via higher academic self-concept and lower test 

anxiety.  

The results suggest that, despite widespread consensus that teaching to the test is a 

negative consequence of standardized testing, its effect on students’ psychological outcomes 

does not appear detrimental. The non-significant direct effect and the few small significant 

indirect effects reinforce the doubt that teaching to the test artificially increases test scores 

(Welsh et al., 2014) or “kills” student motivation. Rather, it seems like a clear focus on the test 

and the preparation for its demands support students in their motivation and stress, which 

results in better exam outcomes. In conclusion, the study provides evidence that students 

might perceive teaching to the test as a helpful tool for their educational career and affective-

motivational state.  
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Publication 4: Accompanying Context Factors 

Muth, J., & Lüftenegger, M. (2024). Associations between Autonomy-Supportive Teaching, 

the Use of Non-Academic ICTs, and Student Motivation in English Language Learning. 

Sustainability, 16(3), 1337. https://doi.org/10.3390/su16031337  

 

Status of publication: Published 

 

The fourth publication expands the scope of this dissertation by adding insights from 

Self-Determination Theory and by examining one accompanying aspect of teaching to the test 

described in Publication 1: the degrees of perceived autonomy. In their daily lives, students 

encounter various topics of potential interest, also outside of school. However, for effective 

test preparation, teachers might focus on a limited range of topics, therefore reducing 

autonomy-supportive teaching by preventing students from bringing topics of interest into the 

classroom lessons. This unmet need for autonomy might lead students to self-determinedly 

engage with these topics in their free time, which might buffer detrimental effects on their 

motivation. One increasingly important way to do that in our digitalized world is by using 

information- and communication technologies (ICTs), which can take the form of social 

media, movies and series, music, or video games.  

Drawing on the Psychological Basic Need Satisfaction mini-theory within Self-

Determination Theory (Ryan & Deci, 2018), we investigated whether students' perceptions of 

two autonomy-supportive teaching strategies – “providing choices” (reflecting autonomy) and 

“constructive support” (reflecting relatedness) – influence their sense of competence (i.e., 

academic self-concept) and, in turn, their intrinsic and extrinsic motivation. By including non-

academic ICTs as a moderator for the path between “providing choices” and competence, we 

further examined whether detrimental effects of little perceived autonomy can be reduced 

https://doi.org/10.3390/su16031337
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when students autonomously engage with English language related topics of interest in their 

free time.  

Our sample consisted of N = 1288 students planning to take the written standardized 

English exam as part of the school leaving examination. The study used the data from wave 1, 

2, and 3 of the longitudinal project, making sure that predictor and mediator variables were 

assessed prior to the outcome variables. We estimated five multilevel multivariate structural 

equation models: (1) a mediation model with only “constructive support” as the predictor, (2) 

a mediation model with only “providing choices” as the predictor, (3) a moderated mediation 

model with only “providing choices” as the predictor, (4) a mediation model with both 

predictors but without the moderator, and (5) the full moderated mediation model.  

Results showed that, when analysed separately, both autonomy-supportive teaching 

strategies positively influenced students’ perceived competence and, in turn, their intrinsic and 

extrinsic motivation. However, when both predictors were included in the same model (Model 

4), the positive association between “providing choices” and competence became non-

significantly negative. Adding the moderator (Model 5) rendered this negative association 

statistically significant. Additionally, among students who perceived the same level of 

provided choices, those who used non-academic ICTs more frequently in their free time felt 

less competent, which, in turn, negatively affected their intrinsic and extrinsic motivation to 

learn. 

Taken together, these results indicate that, while students want and need autonomy, they 

also need an adequate level of teacher support to feel confident and, consequently, motivated 

in their learning process. Even though teaching to the test as a teacher-led test-preparation 

strategy might automatically result in less student autonomy, the clear instructions and pre-

determined learning structure might provide helpful support during test preparation and are 

therefore beneficial for students’ academic motivation. 
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General Discussion of the Findings 

The present dissertation aimed to clarify the so far inconclusive picture of “teaching to 

the test” in the literature and to examine how the perceived learning environment during test 

preparation affects students’ affective-motivational variables and performance. Outcomes 

represented students’ intrinsic and extrinsic academic motivation, the test-related emotion test 

anxiety, and their achievement in the standardized school leaving examination, the final exam 

in Austrian secondary education. The dissertation further expanded the narrow focus on test 

preparation practices to an accompanying aspect, namely reduced autonomy in the classroom 

and the potential effects on student motivation.  

Regarding the first research question of this dissertation, publications 1, 2 and 3 

contributed to answering “What is teaching to the test, and how can it be uniformly 

measured?”. Publication 1 unified the varying nominal definitions of the construct found in 

the literature and resulted in the development of a measurement instrument that assesses four 

teaching practices aimed at preparing students for an upcoming standardized exam. Analysing 

the psychometric properties of the measurement instrument supported the notion that the 

operational definition suffices the requirements for construct validity, (multilevel) reliability, 

and (multilevel) measurement invariance. Publication 2 further provides support for the 

instruments’ construct validity over time by exploring its’ longitudinal measurement 

invariance. By examining the effects of perceived teaching to the test (practices) on academic 

achievement, Publication 3 sought to establish an indicator for the instruments’ criterion 

validity. Even though all examined direct effects were non-significant, this result does not 

automatically indicate poor criterion validity of the instrument. Rather, it might simply be 

proof of the already existing doubt that teaching to the test itself has a direct and substantial 

impact on learning outcomes (Brunner et al., 2007; Cordero & Gil-Izquierdo, 2018; Green, 
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2007) – a consideration that is further supported by the results used to answer the second 

research question. 

The second aim of this dissertation was to explore associations between students’ 

perception of the teacher-shaped learning context prior to an upcoming standardized exam and 

several psychological and educational outcome variables. Illuminating different aspects and 

pathways, publications 2, 3 and 4 contributed to answering the research question: “How do 

perceived teaching practices in the context of a standardized exam affect students’ affective-

motivational and performance outcomes?”. Publication 2 provided first evidence that – 

contrary to a common claim in the literature – perceived teaching to the test might increase 

student motivation. Publication 3 strengthened the notion that these teacher-led test-

preparation practices might be beneficial for students by also reducing test anxiety. The 

significant indirect effects of perceived teaching to the test on academic achievement, via 

higher academic self-concept and lower test anxiety, support the argument that the non-

significant direct effects do not imply poor criterion validity of the measurement instrument. 

The construct remains meaningfully related to an important educational outcome. Finally, 

Publication 4 expanded the picture by examining an accompanying aspect of teaching to the 

test, namely reduced perceived autonomy in the classroom during test preparation. The results 

suggested that, while autonomy in the classroom is an important basic psychological need for 

students’ motivation, it also requires an adequate amount of teacher support as, without that, 

students might feel overwhelmed by the tasks they face. Even though teacher-controlled test 

preparation might reduce perceived autonomy, it might also provide students with adequate 

support in their learning, thereby offsetting the usually negative effects of little perceived 

autonomy on student motivation. Building on these findings, the following section discusses 

the most relevant conclusions considering the larger educational context, presents first 

potential implications for classroom practice, and gives prospects for future lines of research 
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based on the limitations naturally occurring through the research design and context this 

dissertation is embedded in. 

1. Discussion of the Findings in the Larger Educational Context 

Considering the findings of especially publications 2 to 4, this dissertation provides first 

evidence that teaching to the test, a phenomenon largely criticized and negatively connoted in 

education and research, might not be negatively evaluated by students. On the contrary, it 

might even positively affect their affective-motivational state in school. From a psychological 

perspective, this result might certainly bring some relief to worried educators, fearing about 

their students’ motivation when teaching to the test is incorporated into classroom practice. 

However, the results are never independent from the system they are embedded in, and 

implications change when the bigger context is considered. 

 Education, in its core, has the purpose of moulding people into responsible, self-

determined, sustainable citizens (i.e., in a Humboldtian view; Sorkin, 1983). However, in 

recent times, education has increasingly gained a focus on competences and degrees proofing 

an individual’s qualification in certain areas. The degrees then help individuals to gain jobs 

and other resources relevant to their career or life, which serves to secure their socio-

economic status. This is what has been called the “capitalization of education” (e.g., 

Liessmann, 2007; Stojanov, 2012); a development largely criticised by educationalists and 

societal philosophers as the goal of creating responsible, mature citizens is ultimately lost (or 

at least severely out of focus). Prioritizing single competences and skills might impede the 

development of critical thinking, complex connection building, and responsible, well-

informed decision-making, which are crucial for preventing autocracies. Even though 

standardized exams have the honourable aim of providing an objective and comparable 

assessment for learning outcomes, the focus of such exams lies on declarative knowledge 

rather than critical, complex thinking. Teaching to the test, as a tool for strengthening students' 
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skills for a specific standardized exam that secures their socio-economic status, may therefore 

be seen as a key factor in the problematic processes our educational system currently faces. 

The critical question for educational implications therefore is: what do we want from 

education? What goal should be reached through it? If we want the focus to be on fragmented 

learning outcomes and standardized knowledge in society, then teaching to the test represents 

a helpful tool in this endeavour. The small beneficial effects on students’ affective-

motivational variables and the indirect effects on achievement found in the publications of 

this dissertation show that it facilitates a product-oriented goal: reaching a degree. If, 

however, the goal of education should be to mould the next generations into responsible, self-

determined, critically thinking citizens who are eager to keep learning for as long as possible 

for their personal growth, then teaching to the test might scaffold this goal by laying the focus 

too much on one specific, narrow outcome.  

2. Consequences for Classroom Practice  

Returning to the more proximal classroom context, the current dissertation provides first 

insights into the mechanisms through which teaching to the test might affect student variables. 

Considering the Opportunity-Uses-Models of education (e.g., Fend, 1981; Helmke, 2009; 

Helmke & Weinert, 1997), the proximal behaviour of teachers unfolds its impact on student 

variables through the students’ subjective interpretation and evaluation, and ultimately 

through the students’ usage of given opportunities. The partly unexpected positive results for 

students’ affective-motivational outcomes in this dissertation (i.e., higher perceived value, 

reduced test anxiety) suggest that incorporating teaching to the test into classroom practice 

might benefit students in their educational development. Publication 2 showed that students’ 

motivation stagnated when the perceived increase in teaching to the test was held constant 

(level-to-change-path), whereas it increased when the change in teaching to the test was 

included in the model (change-to-change-path). This indicates that teachers might even impair 
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students’ motivation by excluding teaching to the test from their classroom practice, as 

students might experience a lack of preparation for the upcoming exam’s demands. This 

notion is also supported by Publication 4, which expanded the scope of this dissertation by 

examining the effects of reduced perceived autonomy on students’ learning motivation. 

Perceived autonomy in the classroom has consistently been shown to increase student 

motivation (Deci & Ryan, 1985); however, without adequate support, an increase in autonomy 

mitigates students’ motivation as they might feel overwhelmed with the task. Relating that to 

test preparation in advance to a standardized, subjectively important exam like the 

“Zentralmatura”, students might prefer a certain degree of non-autonomy that is accompanied 

by sufficient teacher support rather than having full autonomy without clear instructions what 

to do. As long as our education still focuses on the “capitalistic” educational goal mentioned 

above, incorporating teaching to the test into classroom practice might therefore be a 

necessary means to the end for preventing overwhelmed, unmotivated students.   

3. Limitations and Future Directions 

Despite the longitudinal design, large sample size and elaborate statistical methods, the 

present research also comes with limitations that need to be addressed. However, these 

limitations show important avenues for future research and can therefore inspire researchers 

to break new grounds in this area of research. 

Due to the specific context this dissertation is set in, namely the Austrian educational 

system and, more specifically, the context of the Austrian standardized school leaving 

examination, the implications of this dissertation are limited with respect to broad 

generalizability. This is also due to the quite specific sample used for the studies. Students 

participating in the longitudinal project stemmed from 30 general secondary schools of the 

highest academic track at the end of their school career, therefore already representing high 

achievers. The effects found in the publications might therefore not apply to students from 
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lower academic tracks or students from lower grades. Hence, the results from the publications 

might enable first cautious implications for classroom practice and educational policy. 

However, to draw strong conclusions regarding the effects of teaching to the test on student 

outcomes, more studies in the context of standardized exams of different stakes and with 

samples from diverse settings are needed. Studies comparing the examined associations 

across countries, stakes, populations, and time could then ensure well-informed, educated 

policymaking.  

Furthermore, due to the outright lack of studies regarding the associations of teaching to 

the test with any other outcome variables than achievement, the present dissertation might 

provide an exhaustive but nevertheless incomplete insight. As has been shown by Hattie’s 

comprehensive meta-meta-analysis (2023), numerous student aspects are relevant for their 

academic achievement. These factors are also likely influenced by the teachers’ behaviour 

and, therefore, by teaching to the test. Consequently, more studies examining different student 

outcomes are necessary to gain a full picture of the potential effects of the learning 

environment during test preparation on student variables and the mechanisms underlying the 

educational consequences of standardized exams. 

4. Conclusion 

In summary, this dissertation made two pivotal contributions. First, it provides a clear, 

consistent, and empirically supported definition and operationalization of the frequently 

discussed phenomenon “teaching to the test”, paving the way for future research. Second, it 

gives first insights into the potential effects of teaching to the test on students' affective-

motivational and educational outcomes.  

The present work provides first evidence that teaching to the test might not have 

detrimental effects on students’ motivation and, at least in the context of the Austrian 

standardized school leaving examination, strengthens the already existing doubt that teaching 
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to the test directly and artificially increases test scores. However, this research only represents 

a starting point in the investigation of associations between teaching to the test and education-

related student outcomes, and more studies examining these associations in other contexts are 

needed for educators and policymakers to make well-informed, evidence-based decisions for 

future education. 
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Teaching to the Test in the English Language Classroom: Development 

and Validation of a Measurement Instrument 

Abstract 

In the last few decades, the assumption that the implementation of standardized tests 

might cause washback effects on language teaching and learning has become certainty. 

Researchers and practitioners report an increased use of “teaching to the test” (TTT) practices, 

however, in current literature, consensus about which practices this includes is missing and 

operationalizations in studies vary greatly. Further, even though TTT is assumed to impair 

meaningful learning, no study so far examined students’ perspective. The current study 

therefore used a multi-method approach to theoretically and empirically define TTT and 

develop a uniform measurement instrument, focusing on students’ perspective of their English 

language teachers’ practices. Results suggest that TTT is a multidimensional construct 

consisting merely of test preparation practices, but not changes in teaching style. Multilevel 

analyses showed adequate fit for two equally plausible models, good psychometric properties, 

and full measurement invariance of the instrument across gender, first language, and school 

type. The theory-based and empirically supported instrument therefore represents a valid and 

reliable measure for uniformly assessing perceived TTT in the language learning context. Our 

study paves the way for future research studying the effects that this specific type of 

washback might have on students’ learning outcomes. 

 

Keywords: teaching to the test; language learning; washback; secondary education; 

measurement development; student perspective  

 

 

 



 

2 

 

Introduction 

Language learning represents the process of gaining the ability to communicate (written 

and orally), express ideas, read and comprehend literature of all types in the original language, 

and further encompasses gathering knowledge about different cultures. Assessing all 

components adding up to the mastery of a language in a standardized and – nonetheless - 

meaningful way is, hence, difficult.  

A rising number of countries have begun using standardized tests for performance 

assessment to enhance the comparability of test results between students, schools, regions, 

and countries (Maag Merki, 2015; Copp, 2018). In particular, there are steadily growing 

efforts to evaluate the quality of schools and teachers using the results of centralized school 

leaving examinations and standardized achievement tests such as PISA or TIMMS. As a 

consequence, studies report so-called washback or backwash effects (Alderson & Wall, 1993; 

Spratt, 2005): the implementation of standardized tests influences teachers, classrooms and 

students (Cheng et al., 2004; Alqahtani, 2021). In recent years, numerous researchers 

examining washback effects reported teachers feeling obliged to change their teaching to a 

more exam-focused instruction and increase their use of test preparation strategies to help 

their students score high, especially when stakes associated with the test are high (e.g., the 

admission to specific universities; Green, 2006; Jennings & Bearak, 2014; Copp, 2018; 

Benmoussat & Benmoussat, 2018).  

Even though the practical outcome of scoring high on standardized tests might be 

beneficial for students’ nearer future, many educators fear that this so-called “teaching to the 

test” (TTT) approach might bring negative consequences for students’ learning behavior, 

language acquisition, and life-long-learning (Lobascher, 2011; Welsh et al., 2014). Changing 

teaching to a mere test preparation strategy is often said to ruin a healthy and meaningful way 

of learning (Menken, 2008; Zakharov & Carnoy, 2021), also in language learning. If language 
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learning becomes test (item) learning, students might not fully acquire the required skills: 

memorizing grammatical rules, vocabulary and spelling, understanding the underlying 

concept, connecting it to cultural backgrounds and traditions as well as applying it to real-

world situations (Klein, 1986; Ho, 2009; Spratt, 2005). This might have severe implications 

for their future education and careers, as those students might find themselves in settings that 

require considerable communicative skills in that language (e.g., university, international 

jobs), which those trained test takers might lack (Lobascher, 2011; Benmoussat & 

Benmoussat, 2018; Muñoz et al., 2019). Although these issues have been known for a 

considerable time, there are three open issues in current studies.  First, the concept of TTT 

faces a lack of conceptualization, as, in current literature, there is wide variation as to what 

practices TTT consists of. Whereas only a few studies describe TTT as a single test 

preparation technique (e.g., excessively practicing with prior exam items) or change in 

teaching style (e.g., being more authoritarian), most researchers state that it consists of several 

aspects (Benmoussat & Benmoussat, 2018; Volante, 2004; Welsh et al., 2014). However, there 

seems to be no consensus about which practices this phenomenon ultimately consists of. 

Further, while some researchers describe TTT as changes in teaching content or style due to 

the implementation of standardized tests (and hence as a form of washback effect, see, e.g., 

Cheng et al., 2004), others argue that the construct comprises merely teaching practices 

focused on test preparation to get students scoring as high as possible (Welsh et al., 2014; 

Zakharov & Carnoy, 2021). The plethora of conceptualizations calls for a unification of this 

concept, as studies that aim to measure the consequences of TTT, so far, cannot be compared. 

Second, current studies of TTT have merely focused on teacher statements, ignoring students’ 

perspectives (Green, 2006). This neglects the possibility of students not perceiving TTT as 

something negative, monotonous, or stupendous but rather as a helpful and clearly structured 

teaching strategy for language acquisition. Third, the possible impacts of TTT on student 
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variables like their skill acquisition or motivation remain an under-examined aspect, 

especially in language learning. 

The primary purpose of this study is to provide researchers and practitioners with a 

measurement instrument with which they can assess TTT practices. While existing 

measurement instruments measure TTT by teachers' self-reports (Hamilton et al., 2006; Jäger 

et al., 2012; Copp, 2018), our measurement instrument is intended to measure perceived TTT 

via information provided by students. In other words, our measurement instrument assesses 

whether students perceive TTT practices in the context of foreign language classrooms under 

the circumstances prior to a standardized exam. 

Developing a measure of TTT requires the construct’s conceptualization, which includes 

two steps: (a) a nominal definition of the construct (includes terms for abstract ideas or mental 

representations of real-world phenomena and what they mean) and (b) an operational 

definition of the construct (consists of a set of instructions on what exactly and how to 

measure the real-world concepts empirically; Bernard, 2013; Grützmacher et al., 2025; 

Neuman, 2013). These two steps, in the form of the nominal and operational definition, 

represent the link between theory and empiricism. This study aims to conceptualize the 

construct based on a comprehensive literature review, validated by empirical testing, and to 

develop a measurement instrument with a focus on students' perceptions. 

Literature Review 

The application of TTT in the language learning classroom can be understood as a form 

of washback effect that occurred due to the implementation of standardized exams and the 

pressure on schools, teachers, and students to perform well (Cheng et al., 2004). In teaching 

research, a distinction is made between good teaching and effective teaching (Berliner, 2005; 

Fenstermacher & Richardson, 2005). Good teaching refers to appropriate, age-appropriate and 

morally justifiable teaching content and methods that are used or taught with the aim of 
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increasing learners' skills (normatively defined quality characteristics). TTT is criticized a lot 

for its’ potential negative consequences for students’ learning behavior, language acquisition, 

and life-long learning (Lobascher, 2011; Welsh et al., 2014). Changing teaching to a mere test 

preparation strategy is often said to ruin a healthy and meaningful way of learning (Zakharov 

& Carnoy, 2021; Thanh Ha, 2019). Effective teaching, on the other hand, refers to teaching 

that enables learners to reach a certain level of achievement. In order to determine effective 

teaching, a purpose must be (normatively) defined. Under this premise, teaching to the test 

could be seen as something positive if it helps students reach a high level of achievement (like 

was partly found in Zakharov & Carnoy, 2021). However, good teaching does not necessarily 

lead to effective teaching and effective teaching does not necessarily result exclusively from 

good teaching practices (Berliner, 2005; Fenstermacher & Richardson, 2005).  

Teaching effectiveness research (TER) is mainly concerned with examining the effects 

of teaching on outcomes (such as the effect of TTT on student outcomes). Such an effect 

implies that the student outcome changed due to teaching. For a single TER study, it is 

difficult to include more than a few outcomes, and there is still a strong focus on cognitive 

student outcomes, especially in subjects like mathematics or language. This practice of 

focusing on a few outcomes is often criticized because it implies that schools’ only aim is to 

promote cognitive skills (Grützmacher, 2022; De Maeyer et al., 2010). This one-sided focus 

on achievement criteria can lead to schools and lessons being geared solely towards these 

goals or tests that measure these goals. This can lead to overlooking other educational 

objectives because they appear less relevant. Considering the primary purpose of TTT (i.e., 

helping students score high on a standardized test), TTT is largely considered a negative 

teaching practice.   

In the literature, several differing conceptualizations of TTT exist. The most extensive 

review of TTT known to the authors to date is Au’s (2007) qualitative research synthesis. He 

concluded that the consequences of standardized tests for educational processes can be 
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summarized in three main categories, namely “content control”, “pedagogic control”, and 

“formal control”, referring to changes in the curriculum, teaching style, and how information 

is given in the classroom, respectively. In the following, we describe the characteristics and 

practices that contribute to those main categories, expand Au’s synthesis with quantitative 

studies, and additionally include the practice excessive test preparation in the literature 

review, as this practice is most often associated with the term TTT. 

Dimensions of Teaching to the test 

Content control – Changes in the curriculum 

In qualitative studies, TTT is predominantly described as changes within the curriculum, 

mostly manifested as reducing topics (Au, 2007). To cover the test content within a restricted 

time, many educators feel compelled to reduce the variety of topics in their lessons and 

emphasize topics that are known to occur in the exam, cutting short or even omitting those 

that are known (or assumed) not to be included (Berliner, 2011; Rahman et al., 2021). On the 

other hand, students have also been found to be reluctant to engage with topics known not to 

be covered in the test, resulting in them not paying attention as they experience this to be “a 

waste of time” (Tsang & Isaacs, 2022, p. 39). In quantitative studies, too, TTT is often 

operationalized as a narrowing of the curriculum (Jäger et al., 2012; Copp, 2018). Educators, 

as well as researchers, propose manifold consequences of the change in the curriculum. The 

reduction of topic variance within the subject not only affects teachers’ degrees of freedom in 

planning and preparing their lessons but might also entail gaps in students’ knowledge and 

higher-order thinking and skills, as they are merely taught “skills as they are to be tested 

rather than as they are to be used in the real world” (Darling-Hammond & Wise, 1985, p. 320; 

Berliner, 2011). Further, teachers and students lack the possibility to include daily hot topics 

or topics that are of particular personal interest and value to students. As a result, some 

educators describe themselves as merely teaching to the test rather than teaching “the real 

curriculum”, which implies that the perceived loss of a say in the curriculum and the focus on 
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test content is mainly seen as a negative outcome in their profession (Anagnostopoulos, 

2003). Even though a focus on test content and a subsequent narrowing of the curriculum 

could help students feel more secure about which topics they will face in the exam, educators 

and researchers fear that it will lead to a generation that has very specific knowledge about 

certain topics but lacks a broad set of skills – such as communicative proficiency in a foreign 

language - that is required in modern society and economy (Berliner, 2011; Welsh et al., 2014; 

East & Scott, 2011). 

However, Clarke and colleagues (2003) state that some teachers perceived the changes 

in the curriculum as a positive effect in that unneeded content was removed from their 

subjects, making it possible to add other important topics they have had no time to teach until 

then. This finding is further supported by Au (2007), who also found that, in some cases, the 

subject matter content expanded. 

Pedagogic control – Changes in teaching style 

The pressure to cover and sufficiently anchor the test content in their students’ minds 

might lead teachers to change their methods from various teaching strategies to a more 

teacher-centered, lecture-based teaching style (Au, 2007). Whereas teaching the “real” 

curriculum is said to leave room for developing and applying innovative and creative 

instruction methods like project-based learning, in-depth discussions, and cooperative 

learning (Rodríguez-Muñiz et al., 2016; Au, 2007), a mere focus on test-content is considered 

to cause a more authoritarian teaching style and makes it more repetitious (Au, 2007; Blazer, 

2011;). In their qualitative study, Welsh et al. (2014) reported that teachers tried to include 

instruction approaches similar to how the test addresses the objectives. To help their students 

remember rules, vocabulary, and rote procedures, instruction focused on specific skills 

required to solve test items (Berliner, 2011). This might take away any opportunity for 

creative and in-depth learning approaches, lead to monotonous lessons, and erase all forms of 

motivation and potential interest rooted in the students (Thanh Ha, 2019).  
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On the other hand, other studies also found increased student-centered instruction in 

response to the implementation of standardized tests (Au, 2007; Welsh et al., 2014). As 

teachers cannot predict how the knowledge will be assessed in the exam and further know that 

each of their students might require a different learning approach, those teachers focused on 

applying as many teaching strategies as possible while teaching one specific topic relevant to 

the test.  

Formal control – Changes in information transfer 

Interrelated with changes in teaching style, the categorization “formal control” refers to 

an attempt of teachers to match the transfer of knowledge with how this knowledge will be 

tested in the exam (Au, 2007). The standardized test format often encompasses specific, on-

point questions and tasks (e.g., PISA, TIMMS). Current studies found teachers changing their 

teaching style to giving new information in little, isolated pieces directly related to the exam 

rather than applying an integrated approach in which they link the new knowledge to the 

previous subject matter within or across subjects (Anagnostopoulos, 2003; Blazer, 2011). This 

change in teaching style is what Welsh et al. (2014) call “decontextualized instruction”, 

leading to “artificially inflated test scores” (p. 98) even for students who might not understand 

the concepts that are assessed in the exam (Jennings & Bearak, 2014). However, a small but 

noteworthy number of teachers reported adapting to integrating rather than fragmenting 

knowledge in the classroom in response to the implementation of high-stakes standardized 

tests (Au, 2007).  

Excessive test preparation 

As the term “teaching to the test” suggests, studies also found an enhanced use of test 

preparation strategies and materials in and outside the language learning classroom 

(Benmoussat & Benmoussat, 2018; Zakharov & Carnoy, 2021). TTT might hence be partly 

described as direct, test-oriented preparation for the exam that includes, for example, 

practicing with old exam questions, an extensive drill on test items, teaching test-taking 
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strategies, and an increased number of interim tests that mirror the format of the standardized 

exam (Tsang & Isaacs, 2022; Menken, 2008; Zakharov & Carnoy, 2021). The tendency to 

practice with test preparation materials increases, especially when the stakes for students and 

pressure on educators are high (Berliner, 2011). This type of washback has also been found 

for students, who tended to focus merely on tasks and materials related to the test rather than 

on skill acquisition when learning for a standardized test (Allen, 2016; Thanh Ha, 2019). 

Furthermore, students were found to evaluate intensive paper-and-pencil drills and test-

oriented teaching positively, eagerly awaiting feedback on their performance (Tsang & Isaacs, 

2022). 

The implementation of standardized tests entailed using new, very specific test formats 

that would not usually be taught in lessons. Familiarizing students with the test format by 

practicing similar items hence might be a valid strategy to avoid students scoring low due to 

formal difficulties while filling in the examination sheets (Brunner et al., 2007; Wagner & 

Koch, 2021). Furthermore, students especially value their teachers for using test preparation 

strategies that aim to show them how to answer test-like questions (Tsang & Isaacs, 2022). 

However, there is a fine line between ethical and unethical practice. This distinction mainly 

refers to the validity of the standardized test. While familiarizing students with the test format 

to a moderate extent might increase test validity, the excessive use of test-like items, giving 

specific advice on how to answer exam questions, and a generally decontextualized 

instruction on test items might indeed artificially inflate test scores and hence bias the validity 

of the test (Messick, 1996; Wagner & Koch, 2021). Standardized tests ought to measure 

whether students gained knowledge about the core concepts of the tested subject. However, 

with excessive test preparation, the opposite may occur: teaching what is tested rather than 

testing what was taught. This raises concerns that test preparation practices may enable 

students to answer exam questions correctly without genuinely mastering the subject matter 

(Gordon & Reese, 1997; Welsh et al., 2014; Hamilton et al., 2007). If so, the test may no 
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longer accurately reflect students’ true understanding or abilities, compromising its validity as 

it fails to assess the intended knowledge or skills. 

Teaching to the test in language learning 

The literature on washback effects and especially on TTT in language learning is 

inconclusive. Several qualitative studies found language arts teachers reporting significantly 

reducing the content taught in their classrooms - including certain types of writing - to what 

would be on the test to help their students score high (Au, 2007; Jones et al., 1999). In 

general, the largest extent of narrowing the curriculum happened in social studies and 

language arts classrooms in secondary schools (Au, 2007). On the other hand, other studies 

find that teachers, due to the narrowed curriculum, were spending more time teaching literacy 

and writing (Lobascher, 2011; Rahman et al., 2021).  

Changes in the curriculum were also accompanied by changes in teaching style. As in 

the general context, evidence exists that in language arts classrooms, teaching styles changed 

to a more teacher-centered pedagogy (Au, 2007), that students were drilled on finding 

mistakes in written work rather than being encouraged to write their own texts or - if the test 

included a writing component - teachers increase their instruction on revising text 

characteristics (Jones et al., 1999; Rahman et al., 2021). This closely relates to the increased 

amount of time spent on teaching test-taking strategies to prepare for the test. In language arts, 

teachers reported to be “teaching to the rubric”, which means that they instruct their students 

to include specific phrases or text structures that are known to increase test scores (Jennings & 

Bearak, 2014).  

Regarding the fragmentation of knowledge, some studies find that tasks like writing 

were split up into a step-by-step approach with a clear, test-format structure (Tsang & Isaacs, 

2022), while others reported that language arts teachers were now able to focus more on the 

process of coherently creating a text, rather than giving a procedural writing tutorial (Clarke et 

al., 2003).  
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Summary of the Literature Review 

In the current literature, there are a variety of nominal definitions of TTT, which leads to 

different measurements in studies and, consequently, non-comparable study results. 

Descriptions range from mere changes in the curriculum over changes in how knowledge is 

transferred in the classroom to the notion that TTT is mere cheating due to excessive test 

preparation strategies. In sum, when focusing on teacher statements, a categorization of 

changes in teaching content and teaching practice seems plausible. Changes in teaching 

content address a narrowing of the curriculum by reducing the variance of topics in the 

classroom lessons to topics known to be assessed in the standardized exam. Changes in 

teaching practice encompass an increased tendency to make the lessons more teacher-centered 

(pedagogic control; Au, 2007; Welsh et al., 2014), test-focused (by repeatedly referring to the 

test whenever new content is taught and by teaching test-taking strategies; Tsang & Isaacs, 

2022; Jennings & Bearak, 2014), repetitive (by repeatedly practicing with exam-like 

questions; Blazer, 2011; Welsh et al., 2014; Tsang & Isaacs, 2022) and to transfer knowledge 

in little, isolated pieces (fragmentation of knowledge; Au, 2007; Anagnostopoulos, 2003; 

Blazer, 2011). Further, researchers also reported an increased use of test-like materials 

(Berliner, 2011) and mock tests (Zakharov & Carnoy, 2021). However, these categorizations 

rely exclusively on teacher reports, completely neglecting the students’ perspectives. While 

teachers might evaluate the reported changes as undesirable, students might not even 

recognize them or - on the contrary - experience them as something positive if they feel like 

the applied practices effectively prepare them for the exam. Including students’ perspectives 

allows for a more complete understanding of how test preparation impacts learning from both 

sides and sheds light on the washback effects experienced by the learners themselves. 

Therefore, a multi-informant approach should be used to reduce the teachers’ self-report bias 

(Reynolds, 1982) and to finally include the students’ perspectives in the picture. 
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Nominal definition of TTT 

Based on an extensive literature review, we developed a nominal definition of TTT: 

“Teaching to the test represents a conglomerate of changes in teaching content and teaching 

practice aimed at extensive preparation for a standardized test”. Accordingly, we recognize 

TTT as a specific form of washback effect in the language learning classroom (Spratt, 2005). 

However, the studies that this nominal definition is derived from exclusively focus on teacher 

reports and leave out students’ perspectives. 

Study aims and research questions 

Considering the inconclusive literature on TTT in general and especially in language 

learning, the current study aims to shed light on what practices and teaching characteristics 

TTT consists of to pave the way for further studies. The aim of the study, therefore, is a 

general conceptualization of the concept TTT as examined from the students' perspective.  

The overarching research questions for the study, as driven by the need for a uniform 

measurement instrument for TTT, are as follows: 

RQ1: How can the operational definition of TTT from the learner’s perspective be specified 

and empirically supported? 

RQ2: Does the newly developed measurement instrument represent a valid and reliable tool 

for assessing TTT from the learners’ perspectives? 

The present study focused on the subject English as a foreign language. It was 

conducted in the context of Austrian secondary schools, where the subject is usually taught 

from grade 5 on and included in the standardized school leaving examination at the end of 

12th grade. The exam has low to middle stakes (Klein et al., 2009; detailed information about 

the testing context can be found in the supplemental material), as a lower or higher score has 

no substantial consequences, but students need to pass the exam to attend university.  
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Methods 

Participants and procedure 

The present study drew its data from a larger longitudinal research project 

(“Identification of school success factors”; Lüftenegger et al., 2022) aiming to identify the 

relative importance of school success factors at the end of secondary education in Austria. To 

obtain a representative sample, 30 academic secondary schools (= ”Gymnasium”) were 

recruited for the project, representing approximately 11% of all upper-secondary schools in 

Austria’s highest academic track (a detailed description of the sampling procedure is provided 

in the preregistration of the project). This study used data from wave one of the four 

measurement waves, which took place in May 2022. Data were collected via an online survey 

that the participants filled in during a regular classroom lesson supervised by trained 

assistants. Participants were provided with written informed consent and a data protection 

statement and asked for permission for data processing. If permission was not given, the 

questionnaire ended, ensuring participation was voluntary. Schools and students did not 

receive compensation for their participation; however, schools did receive a school-specific 

project report after the project was finished. The study was authorized and approved by the 

ethics board of the University of Vienna (ethics board reference number: 00724) and pre-

registered before data collection (Muth & Lüftenegger, 2022). 

In wave one, 1625 students of 11th grade, learning English as a foreign language, filled 

in the online questionnaire. During data preparation, 33 students were excluded because they 

stated that they did not answer the questionnaire honestly. The final sample consisted of 1592 

students (60.1% female, 1.1% diverse) from 103 English classes of 30 secondary schools of 

the highest track from all nine federal states of Austria. Participants’ age ranged from 15-20 

years (MAge = 17.08, SD = 0.79). 23 students (1.5%) had English as their mother tongue, 
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whereas 273 students (17.2%) indicated that someone had communicated in English with 

them regularly during their childhood. 

Scale development 

Following the guidelines of Gehlbach & Brinkworth (2011), the construction of the 

measurement instrument consisted of seven steps, where the first six steps represent a 

qualitative multimethod study to develop the items for the new instrument (see Figure S1 in 

the supplement). Step seven then corresponds to a quantitative study to assess the instrument's 

psychometric properties. 

The first step involved extensively reviewing the literature (see section “Introduction”) 

to gain a conceptual understanding of teaching to the test, the operationalizations that have 

been used so far, and to derive relevant indicators. In step two, semi-structured interviews 

with three English teachers from secondary schools not participating in the study were 

conducted to gain insight into their experiences with and conceptualizations of TTT and to 

identify indicators relevant to their teaching practice. Step three consisted of synthesizing the 

indicators derived from the literature review and the interviews. In step four, we formulated a 

total of 44 items within 10 scales. 10 items were based on the literature review and represent 

adapted versions of items by Baumert et al. (2009), Hamilton et al. (2007), Jäger et al. (2012), 

and Copp (2018). Three items were taken from an existing scale from Lüftenegger et al. 

(2017), while the other 30 items were newly created based on the indicators derived from the 

interviews. In the fifth step, to ensure content validity, we revised these items using feedback 

from two experts in the field of educational research who were not involved in the initial 

formulation of the items. This resulted in deleting 11 items and restructuring the instrument, 

leaving us with 33 items in eight scales. In step six, we conducted cognitive pretesting with 

five 11th-grade students (aged 17) from a school not included in the sample. Their comments 

were used to further improve the item pool by optimizing item wording, deleting items that 

seemed conceptually inconsistent, adapting the rating scale, and allocating some items to 
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another scale, resulting in a total of 31 items (see Table S1 in the supplementary material) 

within eight scales (see Table 1).  

Table 1. Sample Items and Number of Indicators of the Original Eight Scales 

Scale 
Number of 
indicators 

Sample item 

Topic variance 4 In English lessons, our teacher takes the students' desires 
and interests into account. 

Narrowing of the curriculum 2 In English lessons, we also cover content that will not be 
on the standardized school leaving examination. 

Repetitive exercising 4 In English lessons, we review the characteristics of 
different text types. 

Test-taking strategies 4 
In English lessons, we practice certain phrases that can 
earn us a lot of points in texts on the standardized school 
leaving examination. 

Pedagogic control 6 In English lessons, we make important decisions about 
how to go about learning together with the teacher. 

Referencing to the test 3 
Our English teacher gives us examples of how new lesson 
topics could be tested in the standardized school leaving 
examination. 

Fragmentation of knowledge 4 Our English teacher shows us how new knowledge 
relates to what we already know. 

Exercising material 4 Our English teacher provides us with examples of 
previous standardized school leaving examinations. 

Note. In the present study, items have been presented in German and were only translated for 
publication. The translated items have not been validated and therefore solely serve a 
demonstrational purpose. 

 

In an additional step (that is also advised by Gehlbach & Brinkworth, 2011), this item 

pool was pilot-tested in three high-school classes (N = 61 students, 71.4% female, MAge = 

16.38, SD = 0.86; grade 10 and 11) of a school not participating in the main study. Through 

this, we were able to uncover the last inconsistencies and made final adaptations to the items 

(i.e., reversing items from negative to affirmative statements to avoid confusion, adapting the 

rating scale to a 5-point Likert scale, ranging from 1 (“Never”) to 5 (“Always”), with an “I 

don’t know” answer for the three scales topic variance, narrowing of the curriculum, and 

repetitive exercising).  

Quantitative data analysis 

Before analyzing the data, we defined the “I don’t know” answer category present for 

three scales as missing value, as for the planned analyses, this category did not contain 
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meaningful information (for an overview about the frequency of missing values, see Table S2 

in the supplement). Further, we recoded negatively worded items so that higher numeric 

answers would represent more perceived teaching to the test for all items. Descriptive 

statistics were calculated in R (R Core Team, 2023). 

Since the construct’s factors were identified based on the literature, which obtains its 

findings primarily from teachers’ self-reports, it is crucial to test whether the assumed 

structure of the construct TTT with the identified factors applies when assessed from a student 

perspective. For this purpose, the dimensionality and construct validity of the scales and 

whole instrument were assessed by calculating multilevel confirmatory factor analyses (ML-

CFAs) using Mplus 8.10 (Muthén & Muthén, 2023). Maximum likelihood estimation with 

robust standard errors was used to estimate all models. Missing values (between 0.31% and 

13.11% on item level) were handled via the full information maximum likelihood (FIML) 

approach implemented in Mplus. 

To assess the goodness of fit of the CFA models, we used the comparative fit index 

(CFI), Tucker-Lewis index (TLI), the root mean square error of approximation (RMSEA) and 

the standardized root mean square residual (SRMR), following the guidelines suggested by 

Hu and Bentler (1999) regarding cutoff scores for adequate fit to the data: SRMR < .08; 

RMSEA < .08; TLI > .90; CFI > .90. In the case of poor model fit, residual covariances that 

arose from similar item wording were specified (Bandalos, 2021). Items that showed a 

standardized factor loading of λ >.39 were considered valid indicators of the factor. 

To answer research question two, in addition to assessing the construct validity of the 

new instrument with multilevel CFAs, in Mplus, we evaluated the instrument’s psychometric 

qualities in terms of (a) reliability by calculating McDonald’s (multilevel) composite 

reliability coefficients (McDonald, 1970); and (b) (multilevel) measurement invariance to 

demonstrate that the instrument can also be applied in different subgroups of the population. 

Invariance testing was conducted by calculating six increasingly strict two-level multigroup 
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latent class analyses (LCA), further developing the approach of Rudnev et al. (2018). Models 

were calculated for the binary latent class indicators gender (male vs. female), first language 

(German vs. non-German), and school type (eight years vs. four years). Due to the complexity 

of the mixture models, we used numerical integration via the Monte Carlo method to make 

the calculations more time-efficient. For model comparison, the Akaike information criterion 

(AIC), Bayesian information criterion (BIC) and/or chi-square difference testing based on 

loglikelihood values and scaling correction factors (Satorra, 2000) were used.  

Results 

Preliminary analyses 

Descriptive statistics and bivariate correlations for all eight a priori assumed scales are 

shown in Table S3 in the supplement. Intraclass-Correlations (ICCs) for the 31 initial items 

showed values between 0.044 and 0.347 (see Table S4 in the supplement), and only for two 

items the ICCs were lower than 0.10. This indicates high between-cluster variation and, 

hence, a need for multilevel data analyses.  

Multilevel Confirmatory Factor Analyses 

Adhering to the high ICCs, we fit a two-level CFA with the eight a priori assumed 

factors (Model 1). The model results were insufficient, showing poor model fit (RMSEA = 

.048, CFI = .824, TLI = .799, SRMR = .063) and standardized factor loadings below the 

threshold of λ > .39 for several items (see Table S5 in the supplement). Due to basing the 

initial structure of our measurement instrument on an extensive literature review and expert 

interviews, we decided to deviate from our preregistration by not calculating an exploratory 

factor analysis. Instead, we took a content-based approach and re-assessed the items regarding 

topic similarities.  

Especially items three and four of the scale “topic variance” were very similar in 

content to items four, five, and six from the scale “pedagogic control”, as all these items 
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broadly refer to how much autonomy/authority students perceive during English lessons and 

were partly taken from Author et al. (2017). We, therefore, merged the items into a new scale, 

representing the authority students perceived within the classroom lessons (as they were all 

recoded). Further, the two items of the scale “narrowing of the curriculum” were similar to the 

remaining two items of the scale “topic variance” in terms of content and hence merged.  

Before fitting another full model, we examined the content validity of the assumed 

scales separately. Model fit indices were excellent for all models (RMSEA = .00 - .032, CFI = 

.985 - 1, TLI = .956 - 1, SRMR = 0 - .016), except for the scale “Material”, for which 

modification indices indicated a high correlation between item one and two on both levels. 

We therefore specified residual covariances for those items and obtained an excellent model 

fit. However, even though all models fit the data excellently, several standardized item 

loadings did not reach the threshold of λ > .39. For the scale “Fragmentation of knowledge”, 

we were able to explain the bad loading of the third item (λ = .226) through item wording and 

omitted the item. For the scales “topic variance” and “pedagogic control” – which both 

showed multiple insufficient item loadings - the item content was deemed already covered by 

the other scales. We therefore decided to omit both scales. Descriptive statistics for the 

remaining scales can be seen in Table S6 in the supplement. 

In the next step, we examined whether the remaining six factors could be confirmed in a 

more complex model (Model 2), in which we also specified the residual covariance for the 

two items of the “Material” scale on the within level. Standardized factor loadings were 

sufficient for all items but one, and the model fit was not optimal (RMSEA = .044, CFI = 

.912, TLI = .896, SRMR = .046). 

Before fitting the next model, we again inspected the modification indices, which 

indicated high correlations between the third item of the scale “material” and the first item of 

the scale “repetitive exercising” on the within level, as well as for items one and two of the 

scale “materials” on the between level. We resultantly specified those covariances in the next 
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model. Based on further considerations about the content of the scales, we realized that four 

generally represented test preparation strategies (i.e., repetitive exercising, test-taking 

strategies, referencing to the test and material), while the remaining two (authority and 

fragmentation of knowledge) represent teaching styles. In the next step, we therefore specified 

a multilevel model with two second-order factors (“test preparation” and “teaching style”; 

Model 3). The model showed an acceptable fit to the data (RMSEA = .040, CFI = .922, TLI = 

.912, SRMR = .046), a high correlation between the two second-order factors (r = -.773, p < 

.001), and standardized factor loadings of λ > .39 or higher for all but two items (within: item 

one of “Strategies”; between: item 4 of “Repetitive exercising”). However, from an empirical 

point of view, having a higher-order factor that is composed of only two first-order factors 

poses serious empirical disadvantages: first, such a model would require an equality constraint 

to be identified, and second, there is a higher risk of introducing bias for the calculation of 

(hierarchical) psychometric properties of the model (Gignac, 2016; Zinbarg et al., 2007). 

Second, from a theory-based point of view, the term “teaching to the test” most often and 

most strongly refers to “excessive test preparation”. When thinking about defining the 

construct, a more autonomous teaching style, as well as the fragmentation of knowledge, may 

accompany the rigorous test preparation but might not be inherently defining aspects in a 

narrow sense.  Consequently, we decided to exclude the second-order factor “teaching style” 

with the two associated first-order factors from the main model and tested what model type 

consisting of the four factors “repetitive exercising”, “test-taking strategies”, “referencing to 

the test” and “material” would fit the data best. 

In the last step, we therefore fitted two models: one correlated factor model (Model 4), 

and one higher-order factor model (Model 5). Residual covariances were specified only on 

the within-level for the same items as in Model 3. Results of both models showed good model 

fit indices (see Table 2) and standardized factor loadings of λ > .39 or higher for all but two 

items (see Figure 1). However, as those items measure unique aspects within the scales, we 
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decided to keep them. Comparing the models in terms of AIC and BIC revealed no substantial 

advantage of one model over the other.  

Regarding the purpose of this study to define TTT, the results justify the presumption 

that, in a narrow sense, TTT is conceptualized as a multidimensional construct whose facets 

represent practices for excessive test preparation. However, the acceptable model fit of Model 

3, the high negative correlation between the second-order factors, and the standardized factor 

loadings of > .39 suggest that, in a broader sense, the phenomenon also encompasses changes 

in teaching style that might accompany the excessive test preparation. 
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Table 2. Results From CFA Models of TTT Indicators 

 Χ2  df  
RMSEA / 

ΔRMSEA 

CFI / 

ΔCFI 

TLF / 

ΔTLF 

SRMR / 

ΔSRMR 

AIC / 

ΔAIC 

BIC /  

ΔBIC 

Model fit         

   Model 1: Eight correlated factors 3709.042* 812 .048 .824 .799 .063 127044.124 128173.083 

   Model 2: Six correlated factors 1694.779* 428 .044 .912 .896 .046 93315.658 94102.184 

   Model 3: Two higher-order factors 1568.208* 446 .040 .922 .912 .046 93171.931 93862.148 

   Model 4: Four correlated factors 818.887* 170 .050 .933 .918 .043 61654.403 62109.197 

   Model 5: One higher-order factor 838.871* 174 .050 .932 .918 .045 61672.196 62105.588 

Model comparison         

   Model 3 vs. Model 4   .010 .011 .006 -.003 -31517.528 -31752.951 

   Model 3 vs. Model 5   .010 .010 .006 -.001 -31499.735 -31756.56 

   Model 4 vs. Model 5   .000 .001 .000 .002 17.793 -3.609 

Note. N = 1557. All items were treated as continuous, using the MLR estimator. RMSEA = root mean square error of 
approximation; CFI = comparative fit index; TLI: tucker-lewis index; SRMR = standardized root mean square 
residual; Δ indicates the change in the corresponding indicator. *p < .001. 

 

Reliability and validity of the newly developed instrument 

Proving that a multi-item instrument has good score reliability is an inevitable 

prerequisite for each researcher before analyzing (especially) hierarchical data (Appelbaum et 

al., 2018). However, it has been common practice to conflate within- and between-group 

reliability measures, therefore ignoring potential differences for each data structure level. 

Most researchers applying this practice justify this by referring to classical test theory, which 

classifies reliability as a property of observed test scores (see e.g., Geldhof et al., 2014). As 

between-level composite scores are unobserved, calculating between-level composite scores 

might overestimate the true reliability of the between-level (Lai, 2021). Therefore, to deal 

with this overestimation issue, the type of multilevel model must be taken into account when 

calculating multilevel composite reliability scores (Lai, 2021). For our newly developed 

measurement instrument that assesses TTT in the narrow sense, we, therefore, considered the 

classifications of multilevel models by Stapleton et al. (2016), categorizing TTT as a 
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configural construct (see also Stapleton & Johnson, 2019) and calculated multilevel 

composite reliability scores (coefficient omega) for the first- and second order factors. All 

scales showed acceptable to excellent omega values (see Table 3), indicating moderate to 

strong reliability of all scales. In second-order models, the reliability of the overall scale score 

is of particular interest. For our model, omega values on the within as well as on the between 

level were sufficiently high, indicating strong reliability for the whole instrument. Results 

from the reliability testing for the accompanying scales can be found in Table S7 in the 

supplement. 

Table 3. Multilevel Composite Reliability for First and Second-Order Factors. 
 First-order factors Second-order factor 

 REP STRAT REFT MAT TTT 

Within-level .733 .611 .805 .808 .785 

Between-level .918 .851 .993 .952 .942 

Note. Estimates represent coefficient Omega. REP = repetitive exercising; STRAT = test-
taking strategies; REFT = referencing to the test; MAT = exercising material; TTT = teaching 
to the test. 

 

Measurement invariance testing 

To assess whether the instrument can be applied universally across groups, we tested 

measurement invariance of the second-order factor model across the binary class variables 

gender, first language (German vs. non-German), and school type (eight years vs. four years). 

Results of all two-level multigroup latent class analysis models are presented in Table S8 (in 

the supplement).  

In sum, the results indicate that all first-order factors as well as the second-order factor 

can be considered invariant across gender, first language, and school type, implying equal 

meaning of TTT and the associated scales across subgroups. As also scalar invariance could 

be established, the results support the notion that means can be compared with confidence 

across the groups. 
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Discussion 

The aims of this study were 1) to conceptualize the construct teaching to the test (TTT) 

based on a comprehensive literature review and validated by empirical testing, and 2) to 

develop a measurement instrument. By examining the students’ perspectives, the study 

contributes to assessing this special type of washback on the teacher from the perspective of 

one of the most directly concerned and - so far - under-researched groups: the learners’.   

To answer our first research question, we used the literature-derived nominal definition 

(“Teaching to the test represents a conglomerate of changes in teaching content and teaching 

practice aimed at extensive preparation for a standardized test”) to develop an operational 

definition of the construct. Testing the indicators to see whether the operational definition was 

also empirically plausible revealed that, in general, this was the case. However, considering 

methodological prerequisites for complex models as well as reconsidering results from the 

literature suggested that the concept of TTT can be defined in a broader and a more narrow 

sense, at least from the students’ point of view. We found that, even though in the literature 

educators report washback effects for their teaching style due to the implementation of 

standardized tests (e.g., being less autonomy-supportive, giving information in isolated pieces 

rather than making connections to prior knowledge; Blazer, 2011; Hamilton et al., 2007; 

Larsson & Olin-Scheller, 2020), these aspects do not represent defining aspects of TTT in a 

narrow sense but rather are accompanying changes due to the excessive focus on test 

preparation. Consequently, based on theoretical and psychometric findings, we conclude that 

– from a student’s point of view - TTT in a narrow sense can be nominally defined as a 

conglomerate of teaching practices especially focused on (excessive) test preparation. 

However, from our data it is evident that changes in perceived autonomy during learning as 

well as teachers’ tendency to fragment knowledge during teaching are important related 
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factors that can (and should) justifiably be examined in conjunction with the test preparation 

strategies. 

The four strategies found in this study represent a specific type of washback and are in 

line with studies examining students’ test preparation strategies with respect to standardized 

language exams, showing that students usually engage in learning activities that include 

practicing with past exam questions (Xu & Liu, 2018), drilling language skills that are known 

to be on the test (Gao, 2006), or repeatedly rehearsing materials such as text characteristics 

and vocabulary lists (Xu & Liu, 2018; Gao, 2006; Liu & Yu, 2021).  Even though these 

learning strategies might share features with deep learning strategies, even in language 

learning, Liu & Yu (2021) advocate for distinguishing it from “normal learning” due to 

research finding dissimilar relations of both learning types with test outcomes. However, in 

our opinion, this should only hold true if the test is not measuring what it is intended to 

measure, namely language proficiency in terms of integrated communicative ability (written 

or spoken). Alqahtani stated in a recent study: “To accomplish learning objectives, an exam’s 

context and format must overlap with curriculum content” (2021, p. 22), not vice versa. If 

TTT is (narrowly) defined as specific test preparation strategies and considered a form of 

washback, the question is how standardized exams can be changed to achieve students scoring 

high in a test that assesses real-life language proficiency. Language learning requires 

integrating several skills (East & Scott, 2011). It does therefore not suffice to teach students 

those skills in singular, but to help them connect them and to understand the greater 

contextual background the language developed and is used in. Language educators however 

will be hesitant to do so if they fear being faced with negative consequences of low student 

achievement in a test that does not focus on communicative language assessment, even 

though this might run against their general principles regarding language learning approaches 

(Spratt, 2005). The pressure exerted on teachers therefore automatically reflects on students 

and opens the door for excessive TTT that might indeed hinder purposeful language learning.  
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Regarding the learners’ perspectives, our results show that secondary school students 

indeed do perceive these teaching practices within their English language lessons. So far, 

however, neither do we know how they evaluate it, nor how these practices affect their 

learning, motivation, and achievement. 

Washback effects may be positive or negative, depending on whether they lead to 

learning that fosters authentic language production and perception or to mere test drilling that 

is aimed at producing high scores but leaves the students unprepared for language use outside 

the classroom by deterring deep learning (Messick, 1996; Alqahtani, 2021). Considering this 

classification, TTT might be categorized as negative form of washback for language learning 

(Liu & Yu, 2021), but this, as mentioned before, highly depends on the test it prepares the 

students for. If the test assesses language proficiency (and hence leads to communicative 

language teaching) rather than ticking the correct answer (i.e., grammar-translation), TTT 

might as well be good language pedagogy (East & Scott, 2011). Further, students may want 

their teachers to teach to the test, either because they value the test outcome (more 

extrinsically motivated, see, e.g., Liu & Yu, 2021), because they feel better prepared and 

hence less stressed or anxious, or because they experience the preparation as a chance to 

improve their language ability (Spratt, 2005). If educators aim to adequately prepare their 

students for the test and promote communicative proficiency, they should focus on task-

oriented learning, learner autonomy, and continuous (self-)assessment of the desired skills 

(East & Scott, 2011; Spratt, 2005). On the higher level, policy makers should focus on 

creating tests that assess not mere grammar-translation but communicative and integrated 

skills and provide educators with conditions in which meaningful language learning can take 

place.  

     Our second research question concerned the psychometric qualities of the 

developed measurement instrument. The results of the two final models showed a good fit to 

the data, indicating content validity. All scales and the second-order factor demonstrated 
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acceptable to excellent reliability. Further, measurement invariance could be established for 

the binary classes gender, first language, and school type, indicating that researchers can be 

optimistic that TTT is measured consistently across different sub-groups of the student 

population. For research practice, the two equally plausible models pose an opportunity for 

researchers to strategically design their studies. Higher-order models display an important 

restriction, known as the proportionality constraint, resulting from non-freely estimated first-

order factors (Gignac, 2016). Therefore, researchers need to decide whether they strive to 

examine research questions related to the facets of TTT or the general phenomenon before 

conducting their study. If, for example, researchers strive to examine indirect washback on 

learners in general, using the second-order factor model might be the better choice. If, on the 

other hand, researchers aim to examine differential effects of the respective TTT practices on 

motivation, willingness to communicate or language skills in productive or receptive domains, 

we would advise to base analyses on the correlated factor model. 

Conclusion, limitations, and future directions 

In a narrow sense, teaching to the test is a special form of washback focused on 

(excessive) test preparation. To understand the possible impacts these test preparation 

strategies might have on purposeful language learning, studies examining the effects on 

student variables in the context of different low- to high-stakes standardized exams are 

needed. The present study provides researchers with a newly developed, psychometrically 

sound measurement instrument that can be used to tackle these essential research gaps. Also, 

the study provides researchers with reliable scales to measure two important teaching style 

aspects considered to underlie accompanying changes due to the excessive focus on test 

preparation, hence making it possible to also examine perceived TTT in a broader, more 

holistic sense. 

Although clearly informative and generative, the present research is also limited in 

certain aspects. First, our sample consisted solely of secondary school students of grade 11 in 
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general schools of the highest track in Austria and therefore represented a relatively 

homogenous group. To further validate the measurement instrument, future studies should 

apply it to other age groups, school grades, and school types. Second, in this study, we only 

considered content validity and assessed the construct validity of the scales by calculating 

confirmatory factor analyses. Even though this might be a sufficient first step, other validity 

types would further strengthen the validity of our measurement instrument.  

Regarding future studies, researchers should examine students’ evaluation and the 

frequently proposed effects of TTT on their learning, well-being, and language proficiency, 

preferably in the context of different standardized test conditions. Washback effects were 

found to be limited in the context of low-stakes tests, while the amount increases with 

increasing stakes (Shih, 2007; Liu & Yu, 2021). Further, future studies should examine if 

students or especially their parents want teachers to teach to the test, depending on the stakes, 

and what values, beliefs and aspirations underlie this desire. Future studies could also 

investigate the emergence and volatility of TTT practices before an examination and 

differentiate them from teachers’ regular teaching styles. Lastly, forthcoming research 

endeavors should also examine whether different amounts of TTT influence learning-related 

variables and learning outcomes to a different extent. By providing a multi-dimensional 

measurement instrument, this study paves the way for investigating the questions above and 

the all-too-often proposed (detrimental) effects that TTT might have on meaningful language 

learning. 
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Abstract 

Despite widespread concerns that teaching to the test (TTT) as an (excessive) test 

preparation strategy undermines students’ motivation, research has mainly focused on teacher 

statements and associations with achievement. Studies examining whether perceived TTT 

increases as exams approach and how this impacts students’ motivation are lacking. Using 

Situated Expectancy-Value Theory, this study longitudinally investigates changes in 

perceived TTT and academic motivation among N = 1855 secondary school students nearing 

graduation. Latent change score models revealed a significant increase in intrinsic motivation, 

importance, and grade self-efficacy but no influence of initial perceived TTT on motivational 

development. Perceived TTT increased significantly from grade 11 to 12, predicting changes 

in intrinsic motivation, importance, and utility but not cost or self-efficacy. These findings 

challenge the belief that TTT inherently harms motivation, suggesting it may enhance some 

aspects of motivation when used strategically before exams. However, more studies are 

needed to understand the underlying mechanisms fully. 

 

Keywords: teaching to the test, student motivation, expectancy-value theory, latent change, 

secondary education 
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Educational Relevance Statement 

Teaching to the test (TTT) is a most often negatively discussed phenomenon in the 

context of education. However, studies about the impact of perceived TTT on student 

outcomes other than achievement in the respective test are largely lacking. To fill this 

gap, the present study longitudinally examined how perceived TTT influences secondary 

students’ motivational development (in terms of expectancy and value aspects for the 

subject English). Our results suggest that TTT might not have the detrimental effects that 

researchers and educators fear and can even enhance student motivation. These findings 

may reduce teacher anxiety about test preparation, allowing them to approach it more 

positively and creatively and inspire test designers to potentially incorporate more 

authentic, engaging question types, as they show that exposure to test formats might not 

inherently reduce motivation. 
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1. Introduction 

Ever since the implementation of standardized tests, researchers and educators have been 

reporting washback effects (Alderson & Wall, 1993) and warn of detrimental consequences 

for teaching practice and student outcomes (Darling-Hammond & Wise, 1985; Gordon & 

Reese, 1997; Hamilton et al., 2007). One of the most frequently mentioned consequences for 

teaching practice associated with standardized testing is “teaching to the test” (TTT), which 

can be defined as “a conglomerate of teaching practices especially focused on (excessive) test 

preparation” (Authors, p. 20). The term is mainly seen as non-desirable (Anagnostopoulos, 

2003; Blazer, 2011; Liu & Yu, 2021), as this test preparation method is said to impose 

adverse effects on teachers and students. Those might include making the teaching more 

monotonous, authoritarian and repetitive (Au, 2007; Blazer, 2011; Jones et al., 1999), 

inhibiting meaningful learning (Jones et al., 1999; Menken, 2008; Zakharov & Carnoy, 2021), 

artificially increasing test scores (Welsh et al., 2014), and killing students’ motivation (Blazer, 

2011).  

Even though TTT is suspected to have negative consequences on student outcomes (e.g., 

motivation), to our knowledge, no study has examined this association to date. So far, 

researchers have focused exclusively on teachers’ perceptions and experiences, leaving a 

yawning gap in understanding the effects of this type of washback effect on the most relevant 

group: the learners. Students may become demotivated when classroom practice is only about 

preparing for test success because they do not see the value of scoring high for their daily life 

or future (Amrein & Berliner, 2003; Blazer, 2011; Clemmit, 2007). On the other hand, a 

greater focus on the test with clear instructions on how to achieve high scores might also 

motivate students to work harder, as their expectations for mastering the challenge might 

increase (Stecher, 2002; Lobascher, 2011). This link, however, has never been investigated so 

far. Furthermore, it is unclear whether the amount of TTT increases shortly before a 

standardized exam and whether this is associated with a change in student motivation. 
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In this study, we therefore aim to examine for the first time whether perceived TTT 

indeed (negatively) influences students’ motivation. To do so, we use longitudinal data from a 

large cohort of students in Austrian general secondary schools of the highest track. Our study 

builds on the Situated Expectancy-Value Theory (Eccles & Wigfield, 2020); this is a 

promising framework for explaining the mechanisms over which a more repetitive, test-

centered teaching style might affect student motivation by potentially decreasing perceived 

subject value but increasing students’ expectancy for success. Further, we will explore 

whether students perceive an increase in TTT practices over time and – if so - whether this 

change is associated with a change in their motivation. By investigating this, we open up a 

new, important field of research on student motivation in the context of standardized testing 

and draw first implications for policy and practice. 

1.1 Standardized testing and teaching to the test 
Teaching to the test (TTT) is a frequently mentioned term when potential negative 

outcomes from implementing standardized tests are discussed (Blazer, 2011; Welsh et al., 

2014). Both terms are generally negatively connoted as they are often assumed to lead to a 

lowered quality of teaching. According to Phelps (2017), critics of standardized tests see two 

ways through which this might happen.  

First, they assume that tests cannot measure everything that can be learned or, put 

differently, that some (supposedly important) things learned cannot be measured with a 

standardized test. Educators might argue that standardized tests can only assess “lower-order” 

skills like ticking the correct box while neglecting higher-order skills like connected and deep 

thinking or creative problem solving (Brookhart, 2010). An excessive focus on the test, 

realized through increased teacher-led instructional methods, might consequently foster a 

“receptive” learning environment (Klauer & Leutner, 2007) rather than active and deep 

learning.       
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Second, the pressure to adequately prepare students for the test not only leaves teachers to 

neglect topics of their own or their students’ interest (Au, 2008; Jäger et al., 2012; Oerke et 

al., 2013) but also to increase the amount of instructional time used to familiarize the students 

with the test itself (Au, 2007; Zakharov & Carnoy, 2021). This happens because the test often 

includes structures or formats that would not usually be taught. If students have never solved 

a multiple-choice question before, the unfamiliarity with the test mechanics is likely to lower 

their test scores even though they might have had the content matter knowledge, making the 

test invalid. However, test validity is also endangered if students receive substantial training 

on solving test items without having knowledge of the content matter (Wagner & Koch, 

2021). In both cases, the test does not measure what it is intended to, and teaching quality 

might suffer from an excessive focus on succeeding in the test rather than on sustainable 

learning. 

Following this line of argumentation, TTT seems to be solely about familiarizing students 

with the upcoming test specifications. However, this definition falls short. According to recent 

work synthesizing the varying operationalisations of TTT in the literature, the phenomenon 

consists of several teaching practices aimed at (excessively) preparing students for one 

specific standardized test (Authors, 2025). The first involves familiarizing students with the 

test format by transferring test-taking strategies. These include (among others) teaching 

students how to fill in bubble sheets or practicing solving examples under time pressure 

(Hamilton et al., 2007). Another aspect is repetitive exercising, which includes repeatedly 

practicing with questions from past exams or constantly revising text characteristics during 

class (Volante, 2004; Copp, 2018). The third aspect refers to the teachers’ heightened 

tendency to reference to the test during teaching, e. g., by explaining how new content will be 

addressed in the test (Au, 2007). This makes the upcoming exam and the content more salient. 

Lastly, teachers might also encourage students to exercise with or provide them with test-like 

material, either for homework or additional learning sessions (Benmoussat & Benmoussat, 
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2018). In addition to these four practices, teachers reported that the implementation of 

standardized exams also affected the curriculum and made their teaching style more lecture-

like and authoritarian (Au, 2007; Clarke et al., 2003; Wagner & Koch, 2021). These changes, 

however, do      not seem to be inherently defining characteristics of TTT but instead 

accompanying consequences of the pressure to focus on covering the test content (Authors, 

2025). 

Even though TTT as an unintended consequence of standardized testing has been debated 

in research for some decades (see, e.g., Darling-Hammond & Wise, 1985; Jones et al., 1999), 

surprisingly little is known about if and how students perceive their teachers to apply TTT 

practices. Studies so far merely assessed which practices teachers reported to use and how 

they evaluate them but did not include students’ perceptions or evaluations. This is somewhat 

surprising, as the perceived context shapes the individuum (e.g., Lüdke et al., 2009). 

Furthermore, this phenomenon is especially suspected of ruining meaningful learning, 

inflating test scores, and preparing students to be skilful test-takers rather than educated 

human beings with a broad set of knowledge about the world and elaborated higher-order 

thinking skills (Amrein & Berliner, 2003; Clarke et al., 2003; Johnson, 2021). 

Even though there is consensus on the notion that TTT is a special type of test preparation 

that helps students score high on a standardized test, several methodological issues are present 

in current research. Most studies so far have not assessed this teaching practice to its full 

extent, as operationalizations vary greatly. This inconsistency makes it hard to meaningfully 

compare study results and even harder to draw implications for practice. Also, studies so far 

merely adopted cross-sectional approaches solely focusing on whether it is applied. 

Longitudinal studies investigating if the frequency of using this test preparation strategy 

increases as the exam draws near are lacking. 

These shortcomings in research impose severe gaps in our knowledge of how schools 

operate and how children nowadays are being educated. Some higher-order thinking skills, 
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such as critical thinking, are not yet fully present in younger years (Kuhn, 1999). A growing 

emphasis on test content and rote learning, rather than fostering deep and connected 

understanding may hinder the development of creative “outside-the-box” thinking skills that 

may be difficult to acquire later in life (Lobascher, 2011). Understanding if and how students 

perceive employed TTT practices over time is essential for drawing practical implications for 

further research, practice, and policy. Only then can we ensure that our students receive an 

education that does not merely focus on ticking the correct boxes in a test but builds relevant 

skills for life and successfully fosters motivation for learning. 

1.2 Expectancy-Value Theory 

Student motivation is pivotal for achievement, well-being, and life-long learning (Jansen 

et al., 2022; Lüftenegger et al., 2016) and can be explored through multiple avenues (Pintrich, 

2003). Expectancy-value models of behavior (Atkinson, 1958; Eccles, 1983; Feather, 1982) 

have been widely used to investigate students’ motivational self-beliefs and thus to predict 

performance, persistence, and achievement-related choices. In the modern version of the 

Situated Expectancy-Value Theory (SEVT; Eccles, 1983; Eccles & Wigfield, 2020), 

expectancy beliefs refer to the subjectively perceived ability to succeed in achievement-

oriented tasks. In scholastic contexts, these expectancy beliefs are often measured as task-

specific self-efficacy; the belief that a given task can be successfully accomplished at a 

designated level (Bandura, 1997). Students with high self-efficacy beliefs also show high 

engagement, persistence (Scherrer & Preckel, 2019), and academic performance (Talsma et 

al., 2018). 

Value beliefs can be described as the reasons for engaging in a task or, more generally, in 

a domain or school subject (Gaspard et al., 2015). Four value beliefs can be differentiated 

(Eccles & Wigfield, 2020): intrinsic value (sense of joy when performing a task), attainment 

value (personal importance of doing well in a task and personal relevance of a task/domain), 

utility value (perceived usefulness of engaging in a task/domain), and cost (undesirable effort 
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required for engaging in a task/domain). Intrinsic and attainment values are more intrinsic 

aspects of motivation, while utility value and cost are more extrinsic (Trautwein et al., 2013). 

All these value components are related to students’ relatively stable identity and self-schema 

(Markus & Wurf, 1987) and should be more in line with the domain/task when there are 

options to connect with their core self-schema and social and personal identity. For example, 

tasks should have higher attainment value if they allow students to confirm central aspects of 

their selves, such as their gender role identity. Language domains might be perceived as more 

useful if they align with important personal long-term goals such as attaining an occupation as 

an interpreter. 

SEVT further postulates that teachers’ instructional behavior influences students’ 

motivation through their interpretation of that behavior (Rubach et al., 2023). The 

organization and structure of instruction can provide more or fewer opportunities for students 

to connect their selves and the domain and, therefore, promote their values and expectancies. 

Consequently, perceived TTT practices should also impact students’ motivation.  

1.3 Teaching to the test and student motivation 

Numerous frameworks have been developed that explain which factors contribute to 

establishing and maintaining motivation (Bardach et al., 2020; Bureau et al., 2022), and 

several practical implications have been derived from them, especially in educational research 

(Ahmadi et al., 2023). Following SEVT, research recommends that teachers make the subject 

content as interesting and meaningful to students as possible (value component) by relating it 

to their daily or future lives, goals, and interests (Spinath & Schöne, 2003; Jansen et al., 

2022). This, in turn, should enhance students’ intrinsic motivation for a subject and for 

learning in general (Schunk et al., 2008). Also, teachers should provide students with an 

optimal level of challenge that cognitively activates them and simultaneously makes them feel 

confident regarding their abilities to master the challenge (i.e., having high self-efficacy; 

expectancy component; Jansen et al., 2022).  
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In the context of standardized testing, teachers might struggle to follow these 

recommendations while feeling pressured to fulfill the test-mandated curriculum requirements 

(Turner, 2010). Classroom lessons increasingly centered on preparing students for one 

specific test are likely to influence students’ academic motivation, both for general learning      

and achievement in one specific task or test. Considering the aforementioned definition of 

TTT, excessive test preparation via repetitive exercising with test-like material seems to 

preclude interest-centered teaching and individually adaptable levels of task difficulties. A 

rigid focus on and frequent referencing to the test takes time and opportunity away from 

providing students with meaningful examples of how the taught content might relate to their 

lives and interests (Au, 2007; Wagner & Koch, 2021). If test preparation tasks are perceived 

as useful for achieving personal goals, they are likely to be associated with a higher utility 

value (Xie & Andrews, 2013). In contrast, if these tasks are seen as engaging and meaningful, 

they should contribute to intrinsic value. Additionally, preparing for tests may reinforce the 

perception that the test itself serves as a steppingstone for future personal goals, thereby 

enhancing its meaningfulness. Also, even though students might realize the relevance of 

knowing how to fill in bubble sheets and how to work on the formats of the test for their 

subsequent achievement (Dodeen et al., 2014), the question arises whether this makes the 

transfer of test-taking strategies more meaningful and engaging for students in general, 

especially when done on a repeated basis. 

On the other hand, perceived TTT might also positively influence students’ motivation, 

depending on intraindividual differences. If students assign high value to the outcome of the 

test (e.g., because it has high stakes for their future lives), the specific strategies used to 

prepare them for the test might also be more meaningful and engaging for them compared to 

students who do not value the test outcome as highly (Cho et al., 2020; Hong & Peng, 2008). 

Teachers who continuously provide examples of how the currently taught content will be 

assessed in the test might then contribute to students’ general academic motivation for 
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learning, even if the ultimate focus might be on one specific test (and therefore, performance 

rather than mastery-oriented, Roth & Paris, 1991). Further, if students repeatedly practice 

with test-like materials or items from previous exams, the familiarization with the structure 

and format of the test might result in a better sense of which learning strategies they should 

apply for test preparation. This, in turn, might positively affect their expectations of success 

(self-efficacy) as it might result in a more optimistic view of their abilities to solve the items 

in the test (expectancy component; Dodeen et al., 2014; Rodríguez-Muñiz et al., 2016; 

Stecher et al., 2002).  

However, all considerations listed above are mere speculation, as - to the authors' 

knowledge - no study so far has examined the direct effects of (perceived) TTT on student 

motivation (neither general nor test-specific). The underlying processes are likely to be highly 

intraindividual and influenced by each student’s specific perception of the test stakes, 

background factors from their social context, and the value they assign to high achievement. 

Furthermore, no study to date has examined whether a potential increase in perceived TTT 

given the approaching exam indeed slowly kills students’ motivation due to making the 

classroom lessons even more repetitive and monotonous.  

1.4 The current study 

The current study uses a large sample of secondary school students to, for the first time, 

longitudinally examine how perceived TTT impacts the development of student motivation at 

the end of secondary education, shortly before students take the standardized school leaving 

examination. Also, this study examined for the first time if TTT practices are perceived to 

increase in frequency the nearer the standardized exam draws and whether this increase 

contributes to a change in student motivation.  

Considering the SEVT framework and research about the impact of different teaching 

practices on student motivation, we expect perceived TTT to significantly affect students’ 

expectancy and value development (H1). In detail, we expect higher perceived TTT to 
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decrease students’ ratings in intrinsic motivation, personal importance of the subject, and 

perceived utility over time (H1a-c). For cost, we will test a non-directional hypothesis (H1d) 

as perceived TTT might, on the one hand, lower students’ cognitive load when engaging with 

the subject, but on the other hand, increase their boredom due to the monotonous, repetitive 

quality of lessons with high amounts of perceived TTT. Lastly, we hypothesize that perceived 

TTT increases students’ expectancy for success (i.e., self-efficacy; H1e). Concerning our 

second research question, we expected a significant increase in perceived TTT from grade 11 

to grade 12 (H2). For the third research question, we expected a change in perceived TTT to 

have a significant effect on students’ expectancy and value development (H3) by accelerating 

the decrease of students’ intrinsic motivation, importance and utility of the subject (H3a-c), as 

well as accelerating the increase in students’ perceived self-efficacy (i.e., expectancy facet; 

H3e). For cost, again, we will test a non-directed hypothesis (H3d). 

The presented hypotheses are based on TTT's negative connotation in the literature and 

the common claim that it harms students’ motivation. However, as studies so far have not 

investigated associations between (perceived) TTT and student motivation, we would like to 

point out that effects in the respective other directions might also be possible. 

2. Methods 

2.1 Procedure and sample 

This study was part of a large longitudinal project (“Identification of school success 

factors in general secondary schools”, Authors, 2022) conducted with the Austrian Federal 

Ministry of Education, Science, and Research. From the four measurement waves of the 

project, we used data from the first two waves (April 2022, September/October 2022).  

Secondary education in Austria starts after four years of primary school, and the academic 

track usually lasts eight years (four years at the lower level and four years at the upper level). 

Students, on average, enter secondary education at the age of 10, conclude the lower level 

with grade 8 (usually at age 15), and then need to decide whether they want to pursue an 
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academic or vocational track. The upper secondary education level concludes with the 

standardized school leaving examination (Matura) in grade 12. If students pass the exam, they 

can apply to any university they like in Austria, making the stakes of this standardized test 

low to medium (Klein et al., 2009). After elementary education, about 36% of Austrian 

students enroll in a secondary school of the highest track (Gymnasium), and around 29% 

decide to transition to the upper level after grade 8 (Statistik Austria, 2023). 

To gain a representative school sample, 30 Gymnasium schools with differing 

achievements in the standardized school leaving examination but similar context factors were 

identified, making up around 11% of the whole population of secondary schools of the highest 

track in Austria. The schools were recruited to participate in the project by the Federal 

Ministry of Education, Science, and Research and agreed to cooperate during the whole 

duration of the project. The target group included all students from grade 11 at the first 

measurement wave, who would then transfer to grade 12 and be assessed again in the 

consecutive waves. 

For data collection, students completed an online survey during regular classroom hours at 

both waves while supervised by trained research assistants. On the first page of the survey, 

participants received written informed consent, a data protection statement, and gave 

permission for data processing. In case of non-consent, the questionnaire ended, ensuring the 

voluntariness of participation. Filling in the questionnaire took, on average, 25 minutes in 

both waves used in this study. Schools received a school-specific project report after the 

project was finished as compensation for their participation, while students did not receive 

any compensation.  

Over all four project measurement waves, data from a total of 1935 students from grade 

11 (wave one) and consecutive grade 12 (waves two to four) were collected at least at one 

wave. No information was available for 17 students who took only part in wave one regarding 

the cluster variable “English group”. As this information is needed to control for the 
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hierarchical data structure, these students were excluded from the analysis. Further, we 

excluded students who experienced a change in base-class composition (e.g., classes were 

divided or combined) from grade 11 to grade 12 (n = 63), as such changes in the social 

context and learning environment may cause changes in motivation that would confound the 

associations under examination. The final sample, therefore, consisted of 1855 students (37% 

male, 60.9% female, 1.1% diverse) aged between 15 and 20 years at wave one (MAge = 17.09, 

SD = 0.79).  

This study was approved by the institutional research ethics committee (reference number: 

00724), pre-registered before data collection was finished (time-stamp: October 2022), and 

followed the Declaration of Helsinki. Materials and analysis code for this study are available 

by emailing the corresponding author. 

2.2 Measures 

All items addressed the subject “English as a foreign language” or the class’s English 

teacher. Demographic variables like age, self-indicated gender, and educational background 

were assessed at wave one or, if a student indicated not to have taken part in that wave, in the 

consecutive waves. We also asked students to provide information about the name of their 

base class and the name of their English group, as some base classes were divided or merged 

with other classes for English lessons. 

Teaching to the test 

The higher-order factor teaching to the test was operationalized using the four subscales 

from Authors (2025), assessing students’ perception of their teachers’ tendency for repetitive 

exercising, referencing to the test, teaching test-taking strategies, and their use of exercising 

material similar to the test content. Number of items, sample items, and reliabilities of each 

scale are presented in Table 1. Students responded on a 5-point Likert-type scale ranging from 

“Never” (1) to “Always” (5). For the scale “repetitive exercising”, students could also choose 

to answer “I don’t know” (6), which was later recoded as a missing value. 
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Table 1. Number of Items, Sample Items, and Composite Reliabilities of Teaching to the Test Scales 

Note. k = number of items per scale, Ωt1 and Ωt2 represent the composite reliability coefficients at wave one and 

two, respectively. 

 

Student motivation 

In both waves, we used a measure by Gaspard et al. (2022) to assess students’ value 

aspects, i.e., intrinsic motivation (sample item: “I simply like English”, Ωt1 = .92, Ωt2 = .94), 

personal importance of the subject (sample item: “It is important to me to be good in 

English”, Ωt1= .86, Ωt2 = .85), perceived utility of the subject (sample item: “What we learn 

in English is useful for my everyday life”, Ωt1= .61, Ωt2 = .57), and perceived cost to engage 

with the subject (sample item: “Doing English is exhausting to me”, Ωt1= .88, Ωt2 = .92), 

with three items each. Responses were given on a 5-point Likert scale, ranging from “Not true 

at all” (1) to “Totally true” (5). 

To assess self-efficacy in the subject English in both waves, we used a 4-item scale by 

Pajares et al. (2000) that measures students’ confidence to achieve an A, B, C, or D in their 

next class test. The scale follows the guidelines provided by Bandura (2006) and was slightly 

adapted for the Austrian context, where grades range from 1 (the best grade) to 5 (failing 

grade). Students were only asked about their confidence in reaching passing grades on the test 

Scale k Sample item Ωt1 Ω t2 

Repetitive exercising 4 
In English lessons, we review the characteristics of different 

text types. 

.77 .81 

Test-taking strategies 4 

In English lessons, we practice certain phrases that can earn 

us a lot of points in texts on the standardized school leaving 

examination. 

.66 .69 

Referencing to the test 3 

Our English teacher gives us examples of how new lesson 

topics could be tested in the standardized school leaving 

examination. 

.85 .86 

Exercising material 4 
Our English teacher provides us with examples of previous 

standardized school leaving examinations. 

.80 .82 
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(i.e., 1-4). Answers ranged from “Not confident at all” (1) to “Completely confident” (6). The 

composite reliability coefficients were Ω = .780 at wave one and Ω = .823 at wave two. 

2.3 Statistical analyses 

For statistical analyses, we used R version 4.4.1 (R Core Team, 2024), IBM SPSS 

Statistics (Version 29), and Mplus 8.11 (Muthén & Muthén, 2024), depending on 

functionality. Descriptive statistics and bivariate correlations were computed in R and SPSS, 

while confirmatory factor analyses (CFAs), models to test for longitudinal measurement 

invariance, and the main models were specified in Mplus. We used the robust maximum 

likelihood estimator (MLR) and the “type = complex” design option implemented in Mplus to 

control for the hierarchical structure of the data. Missing values (ranging from 18.4% to 

21.8% on the item level) were handled via full information maximum likelihood (FIML; 

Enders, 2022). Goodness-of-fit for all models was inspected via the comparative fit index 

(CFI), Tucker-Lewis Index (TLI), the root mean square error of approximation (RMSEA), 

and the standardized root mean square residual (SRMR). We followed the guidelines 

suggested by Hu and Bentler (1999) regarding cutoff scores for excellent and adequate fit to 

the data, respectively: CFI and TLI > .95 and .90; RMSEA and SRMR <.06 and .08.  

To assess the dimensionality of all scales at both waves, we calculated CFAs and 

composite reliabilities in Mplus (McDonald, 1970). Furthermore, as in this study motivation 

was assessed in the context of English as a foreign language and girls were consistently 

shown to have higher intrinsic motivation for language learning than boys in previous 

research (Gaspard et al., 2017; Voyer & Voyer, 2014), we checked for gender differences in 

the outcome variables at both waves, using paired t-tests calculated in R. 

To test whether the measures used in this study have the same meaning and structure 

across measurement waves, we assessed longitudinal measurement invariance for all scales in 

Mplus. Full longitudinal invariance was supported for perceived TTT, intrinsic motivation, 

importance, and cost (see Table S1. in the supplement).  
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To answer our first research question, we used latent change score modeling (LCSM; 

McArdle & Hamagami, 2001), which, as a class of SEM, is a flexible type of analysis for 

examining change in an outcome between measurements. In LCSM, it is possible to examine 

(1) intraindividual changes as well as (2) interindividual differences in change over time while 

also accounting for measurement error (Grimm et al., 2012). Through doing so, change in the 

LCSM is not merely the difference in values from one measurement wave to the other but a 

latent factor with its own mean and variance that could again be used to predict subsequent 

change in further measurement occasions (Lee et al., 2024; Vecchione & Zuffiano, 2024). As 

we were interested in changes in the specific motivational constructs as a consequence of 

perceived TTT (level-to-change path), we specified five multivariate LCSMs with the second-

order factor TTT as the predictor and change in intrinsic motivation, personal importance, 

utility, cost, and self-efficacy as outcomes, respectively. In all models, we controlled for 

gender differences (0 = male, 1 = female) and “teacher change” (0 = no change, 1 = change), 

as some English groups reported having had another English teacher in grade 11 compared to 

grade 12.  

To facilitate the calculational expenses, we used domain-representative item parceling for 

TTT in the LCSMs, creating three parcels with five items each (a detailed description of the 

process is given in the supplement). Before finally specifying the LCSMs, we checked the 

parceled construct’s dimensionality by calculating a CFA in Mplus and assessed longitudinal 

measurement invariance, which was fully supported. In the LCSMs, parceled TTT was not 

group-mean centered, as it represents a predictor on class level (= between-level).  

To answer our second research question of whether there was a significant mean level 

increase in perceived TTT from grade 11 to grade 12, we first specified a univariate LCSM, 

including only perceived TTT. The last step then involved investigating whether a change in 

perceived TTT would predict changes in motivation (change-to-change path). Again, we 

calculated one bivariate LCSM for each motivational construct, using the latent change score 
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of perceived TTT as a predictor while controlling for gender and teacher change. For an 

illustrative example of the bivariate LCSM, see Figure S1 in the supplement. 

3. Results 

3.1 Preliminary analyses 

Descriptive statistics, bivariate correlations, intraclass correlations, and composite 

reliabilities for all scales are shown in Table 2.  

For the outcome variables in wave one, we found negligible but statistically significant 

gender differences for intrinsic motivation, utility, and self-efficacy, and small significant 

differences for importance. For wave two, we found small statistically significant gender 

differences for self-efficacy. We therefore controlled for gender in the main analyses. Results 

of the difference testing are presented in Table S2. in the supplement. 

CFA models of all scales showed sufficient to excellent levels of fit to the data (see Table 

S3 in the supplement). For self-efficacy, we specified a residual covariance between the first 

and the second item, as these items showed high inter-correlations (Bandalos, 2021). Further 

residual covariances were specified between the first and second item of the TTT-facet 

“exercising material” and between the first item of “repetitive exercising” and the third item 

of “exercising material”.  

3.2 Teaching to the test at wave one and changes in student motivation 

The results of the five bivariate LCSM showed good to excellent model fits (see Table S4 

in the supplement). The results of all five LCSMs are presented in Table 3. Considering the 

motivational development, only intrinsic motivation, importance, and self-efficacy had latent 

change scores significantly different from zero, indicating a statistically significant (but small) 

increase in the motivational constructs from grade 11 to grade 12. The statistically non-

significant latent change scores for utility and cost suggest that these constructs did not 

change over time.  
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Table 2. Descriptive Statistics and Correlations of Model Variables 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. 
Boldface indicates p < .05, boldface with * indicates p < .01. Abbreviations: Intr = intrinsic motivation, Imp = Importance, Util = Utility,  
Seff = Self-Efficacy, TTT = Teaching to the test, T1 = wave one, T2 = wave two, ICC = Intraclass correlation. “Omega” denotes the composite 
reliability of the scales.  

 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 

T1             

1. Intr                         
2. Imp .70*                

3. Util .54* .59*              

4. Cost -.67* -.46* -.40*            

5. Seff .51* .41* .33* -.64*          

6. TTT .10* .08* .20* -.02 .03        

T2             

7. Intr .81* .62* .47* -.64* .46* .08            

8. Imp .65* .72* .50* -.49* .40* .04 .73*          

9. Util .46* .47* .66* -.35* .27* .17* .52* .59*        

10. Cost -.61* -.42* -.36* .80* -.57* .00 -.68* -.50* -.38*      

11. Seff .49* .39* .28* -.61* .77* .01 .51* .42* .31* -.61*    

12. TTT .08 .06 .13* -.02 -.00 .66* .13* .07 .18* -.02 .01  

             

Number of items 3 3 3 3 4 16 3 3 3 3 4 15 

Theoretical range 1-5 1-5   1-5 1-5 1-6 1-5   1-5 1-5 1-5 1-5 1-6 1-5 

M 3.71 4.07 4.04 2.05 3.33 2.87 3.74 4.11 4.00 2.05 3.89 3.04 

SD 1.09 0.90 0.75 1.05 1.26 0.82 1.09 0.84 0.71 1.05 1.19 0.82 

Skewness -0.56 -0.89 -.088 1.01 -0.05 0.02 -0.57 -0.84 -0.78 0.93 -0.07 -0.16 

Kurtosis -0.62 0.19 0.81 0.18 -0.84 -0.60 -0.52 0.02 0.76 -0.02 -0.81 -0.51 

Minimum 1 1 1 1 1 1 1 1 1 1 1 1 

Maximum 5 5 5 5 6 5 5 5 5 5 6 5 

Omega .92 .86 .61 .88 .78 .88 .94 .85 .57 .92 .82 .89 

ICC .03 .03 .06 .05 .05 .22 .05 .02 .07 .06 .05 .24 
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Table 3. Results From Level-To-Change Latent Change Score Models, Controlling for 
Gender and Teacher Change 

Model Latent means    

 T1 (SE) Δ (SE)  ß (SE) p 

Intrinsic motivation 3.54 (0.051) 0.09 (0.039)  -0.04 (0.042) .396 

Importance 3.72 (0.045) 0.11 (0.037)  -0.06 (0.047) .199 

Utility 4.20 (0.046) 0.01 (0.031)  0.01 (0.060) .870 

Cost 2.05 (0.047) 0.06 (0.034)  -0.03 (0.045) .539 

Self-efficacy 4.99 (0.049) 0.03 (0.011)  0.01 (0.040) .777 

Note. Δ represents the unstandardized mean level of change from wave one (T1) to 

wave two in the motivational outcome. ß represents the standardized estimate for the 

regression path from perceived teaching to the test at wave one on the motivational 

outcome. Statistically significant results at p < 0.05 are written in boldface. 

 

Contrary to our hypotheses, the models further revealed no statistically significant 

relationships between perceived TTT in grade 11 and changes in motivation over time for all 

five motivational constructs. This indicates that perceived TTT at wave one did not predict 

students’ motivational development.  

3.3 Longitudinal change in teaching to the test and motivation 

To investigate the longitudinal change of perceived TTT from grade 11 to grade 12, we fit 

a univariate LCSM without predictors (CFI = .935, TLI = .915, RMSEA = .096, SRMR = 

.028). As hypothesized, the (standardized) latent mean of 3.62 at wave one increased by 0.26 

(p < .001), indicating higher perceived TTT in grade 12 compared to grade 11 (H2). Higher 

increases in perceived TTT were significantly associated with lower levels of perceived TTT 

in grade 11 (covariance = -0.36, p < .001). Regarding teacher change as a covariate, results 

showed that the increase in perceived TTT was non-significantly different for students whose 

teacher changed in grade 12 (ß = .05, p = .693). 

To answer our third research question, we specified five bivariate LCSM to examine 

whether the change in perceived TTT found in the univariate model was predictive of changes 

in the motivational variables. Gender and teacher change were again included as covariates. 
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Model fit indices were good to excellent for all five models (see Table S5 in the supplement). 

Results are presented in Table 4. 

When we added the latent change of perceived TTT as a predictor into the bivariate 

models, all intercepts for the latent change in all five motivational variables became non-

different from zero, indicating that motivation - on average - did not change over time (when 

the motivational outcome and perceived TTT at wave one as well as the change in perceived 

TTT were held constant). However, the models revealed statistically significant associations 

between the latent change in perceived TTT and the latent change in intrinsic motivation (ß = 

0.21, SE = 0.04, p < .001), importance (ß = 0.11, SE = 0.04, p = .005), and utility (ß = 0.13, 

SE = 0.06, p = .030) over time, but not for cost (ß = -0.05, SE = 0.05, p = .380) and self-

efficacy (ß = 0.03, SE = 0.04, p = .425).  

Table 4. Results From Change-To-Change Latent Change 
Score Models, Controlling for Gender and Teacher Change 

Model ß SE p 

Intrinsic motivation 0.21 0.04 < .001 

Importance 0.11 0.04 .005 

Utility 0.13 0.06 .030 

Cost -0.05 0.05 .380 

Self-efficacy 0.03 0.04 .425 

Note. ß represents the standardized estimate for the 

regression path from change in teaching to the test on the 

change in the respective motivational outcome. Statistically 

significant results at p < 0.05 are written in boldface. 

 

As the latent change factors for intrinsic motivation and utility are negative (but statistically 

non-significant), the positive regression coefficients indicate that an increase in perceived 

TTT from grade 11 to grade 12 decelerates the sinking tendency of both motivational 

outcomes, contradicting our hypotheses H1a and H1c. Also, contrary to what we expected 

(H1b), the positive (but statistically non-significant) latent change score of the outcome 

importance, together with the positive regression estimate, indicates that an increase in 
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perceived TTT accelerates the tendency of importance of the subject to increase over time. On 

the other hand, an increase in perceived TTT in answer to an upcoming exam does not seem 

to affect the development of perceived self-efficacy, contradicting our expectation (H3e). A 

simplified visualization of the key findings is shown in Figure 1.  

 

Figure 1. Key results of the latent change score modeling. The diagonal arrow depicts results 

from the level-to-change models from teaching to the test at wave 1 (TTT1) to the change 

factor of each motivational variable (i.e., ΔIntr, ΔImp, ΔUtil, ΔCost and ΔSeff). Results from 

the change-to-change models are depicted by the vertical arrow from the change factor of 

teaching to the test (ΔTTT) to the change factor of each motivational variable. ß represent the 

standardized regression coefficients.  
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4. Discussion 

Teaching to the test (TTT) and its potential negative effects on students’ motivation have 

been up for debate for decades now (Darling-Hammond & Wise, 1985; Roth & Paris, 1991; 

Gulek, 2003; Bosse et al., 2013; Zakharov & Carnoy, 2021). However, empirical research on 

this topic so far has been largely missing, as current literature merely focused on teachers’ 

reports, ignoring the students’ perception and further not examining associations with other 

student outcomes than achievement in a standardized test. Furthermore, previous research has 

primarily relied on correlational or regression-based approaches, which do not effectively 

capture nuanced changes in the investigated variables. 

This study used SEVT and latent change score modeling to longitudinally investigate 

whether perceived TTT affects the development of students’ motivation at the end of 

secondary education. It, therefore, contributes to expanding the research and our knowledge 

about changes in students’ expectancy for success and their perceived value of the school 

subject English, depending on perceived teaching practices. To the authors’ knowledge, this is 

the first study to examine this link, the first to investigate whether perceived TTT changes in 

magnitude over time, and whether this change is, in turn, associated with a longitudinal 

change in students’ motivation.  

4.1 Changes in perceived teaching to the test  
Adhering to numerous qualitative studies in which teachers state that they gradually 

strengthen their focus on the tested content and specific test preparation strategies during their 

teaching due to an upcoming standardized exam (see, e.g., Clarke et al., 2003; Au, 2007), we 

hypothesized that students would also perceive an increase of TTT practices over time (H2) at 

the end of secondary education. Indeed, our results showed that perceived TTT increases from 

grade 11 to grade 12, indicating that teachers increasingly apply TTT practices, and students 

also recognize this increasing focus on exam preparation. Even though the magnitude of 

change found in this study can be considered small when adhering to the usual guidelines 
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(Cohen, 1988, 1992), in fields where effect sizes are not derived from intervention studies or 

experimental designs, it has been shown that effect sizes as small as d = 0.20 are rather 

typical, while effect sizes of d > 0.30 could already be considered large (Gignac & Szodorai, 

2016). The latent change score of slope = 0.26 found for TTT in this study, therefore, can 

already be regarded as substantial, especially when considering that TTT was measured via 

the students’ perception and at relatively closely spaced points in time (end of grade 11 in 

April 2022 and beginning of grade 12 in September/October 2022).  

We also found that lower levels of TTT in grade 11 were significantly associated with 

higher increases in these practices over time, and the effect could be considered substantial (r 

= -.36). This result might have different explanations. First, it might imply that the teachers 

did not frequently teach to the test until 12th grade and only started to do so in the school year 

when the standardized exam would be taken. Second, it could also mean that students did not 

perceive TTT practices as a special test preparation strategy, either because the teacher did not 

explicitly refer to the test when presenting new content or exercising material or because their      

focus did not lie on the upcoming exam and therefore they missed the hints. With the start of 

the final grade in secondary education and the school leaving exam being more salient, 

however, their focus might have shifted, resulting in an increased attention to clues regarding 

the test.  

4.2 Associations between (increasing) teaching to the test and the development of student 
motivation  

For decades, researchers and educators have argued that excessive focus on test 

preparation will artificially increase students’ test scores and harm their motivation to learn 

(Blazer, 2011; Welsh et al., 2014). Relying on the almost consensual argumentation in the 

literature, we expected the application of TTT practices to lower students’ value perceptions 

of the subject (H1a-c) and increase their expectancy for success (e.g., self-efficacy, H1e). We 

further expected these associations to be even more pronounced when students perceived the 
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frequency of TTT practices to increase over time (H3a-c & H3e). However, our results 

suggest otherwise.  

Examining the latent change scores of the motivational variables, the models including 

only TTT at wave one as a predictor showed that intrinsic motivation, personal importance, 

and self-efficacy increased from grade 11 to grade 12. Examining the effect of TTT at wave 

one on motivational development (level-to-change path) revealed no significant effects. 

However, in the models that also included the latent perceived change in TTT as a predictor 

(change-to-change path), the mean latent change of all five motivational constructs became 

non-significant, the direction of the latent change in intrinsic motivation and utility became 

negative, and change in TTT significantly predicted changes in intrinsic motivation, personal 

importance, and perceived utility. These findings might seem counter-intuitive, as, 

instinctively, one would think that the latent change of the outcome variables should stay the 

same over all models. However, the differences are explained by the intercept being the 

variable’s mean value when all other model variables are held constant at zero. In the first five 

bivariate models, change in TTT is not included and, therefore, non-zero. This implies that, if 

students perceive a change in TTT, then some aspects of their motivation increase over time. 

If, however, the change in TTT is included in the model and therefore zero, students’ 

motivation does not change from grade 11 to grade 12 and even shows (non-significant) 

negative tendencies. This suggests that even though we only found small predictive effects on 

the development of three motivational variables, a perceived increase in TTT might, in fact, 

be something desirable and potentially beneficial for students’ motivational development.  

This inference is also supported by the three statistically significant and positive effects of 

the increase in TTT on students’ development of intrinsic motivation, perceived importance, 

and perceived utility of the subject over time. Especially the positive effect on intrinsic 

motivation is particularly intriguing, considering that TTT comprises test preparation 

strategies that focus on the extrinsic goal of scoring high on a standardized test (Authors; 



  

26 

 

Schorr & Firestone, 2004). However, intrinsic motivation is closely related to other 

motivational constructs like self-efficacy (Bandura, 1997, 2006) and personal achievement 

goals (Howard et al., 2021). Even though passing the exam is, by nature, an extrinsic goal, 

students might realize that the skills required for the test gradually develop through the 

increased application of TTT practices, thus making them feel more optimistic about reaching 

their goals ultimately. Despite the non-significant effects of TTT on self-efficacy found in this 

study, one must bear in mind that we operationalized self-efficacy as the students’ confidence 

to reach a particular grade in an upcoming class test rather than the final exam (e.g., their 

expectancy to have control). Contrary to the concerns of many researchers and educators, 

TTT might rather influence how competent students feel in the learning process, e.g., in their 

functional self-efficacy or domain-specific academic self-concept. This, in turn, should 

increase their intrinsic motivation to learn because perceiving oneself as self-efficacious and 

able to solve the required tasks is related to a more positive learning experience (Zheng et al., 

2023). Students’ intrinsic motivation might also increase because they indeed want their 

teachers to teach to the test. Passing the final exam is an important (extrinsic) goal in the 

academic career, and students might experience TTT practices as helpful tools to feel 

optimally prepared, optimistic, and hence more (intrinsically) motivated (Bardach & 

Murayama, 2023). 

Considering the positive effect of increasing TTT on the development of students’ 

perceived importance of the subject (which is also a more intrinsic value aspect), one 

explanation for that might simply be that, at the end of the school career, everybody’s focus 

lies on the upcoming test. During teaching, the teacher's implicit and explicit emphasis on the 

final exam implies that it is important, which might also translate to students’ perceived 

importance of the subject itself. However, throughout their secondary education, students 

might also integrate the (externally transmitted) importance of the subject for the upcoming 

exam as one of their own values, which would be an explanation supported by another 
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prominent motivational framework - the Organismic Integration Theory (OIT; Ryan & 

Connell, 1989).  

Even though utility represents a more extrinsic value component than importance and 

intrinsic motivation, the finding that increasing TTT positively affects the development of the 

perceived general utility of the subject was unexpected. Several explanations for this seem 

plausible. First, our result might be caused by the type of school we used in our sampling 

procedure. In Austria, the “Gymnasium” represents the academic track in secondary 

education, and around 87% of students who completed their secondary education in a 

Gymnasium pursue an academic career latest three years after finishing school (Statistik 

Austria, 2023). If the majority of students already knows that they want to attend university 

and how tests work there (e.g., multiple-choice tests), they might not only evaluate an 

increase in TTT as helpful for the upcoming final exam in school but also as useful for their 

future lives at university. This perceived usefulness might generalize to the whole subject in 

which TTT is applied, regardless of content. On the other hand, it might also be the mere 

content that students are trained for that they experience as useful for their daily and future 

lives. Especially in language learning, standardized tests are intended to measure not only 

grammatical rules and spelling but also whether students can apply the learnt content to real-

world situations (Spratt, 2005). Hence, some content trained through TTT might be especially 

useful and practicing it more rigorously will help them remember the content when they need 

it. However, it is important to interpret our results with caution, as, for utility, no strong 

longitudinal measurement invariance could be established. 

4.3 First implications for practice 

To our knowledge, our study is the first to investigate the link between perceived TTT, 

student motivation, and the mutual development of both constructs. Further, no research 

synthesis (e.g., meta-analysis, systematic review) or experimental evidence is available. As 

the criteria for evidence-based practice in education are high (Slavin, 2008), the results of any 
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one study should be interpreted cautiously. Nevertheless, we would like to provide the readers 

with some first, cautious thoughts about the relevance of our findings for practice, as their 

contradiction to common claims in education regarding TTT is of utmost interest. 

The findings of the present study imply that, even though researchers claim TTT to have 

detrimental effects on students’ motivation (Amrein & Berliner, 2003; Welsh, 2014), this 

might not be the case. In fact, some aspects of students’ motivation actually seem to increase 

when students also perceive TTT to increase over time; they are more intrinsically motivated 

for the subject, rate the subject as more important to themselves and prescribe a higher utility 

to the subject. Referring to the recommendations derived from SEVT, it seems like teachers 

manage to teach to the test and at the same time apply common teaching principles like 

making the content interesting for students or relating it to their personal lives (Spinath & 

Schöne, 2003; Jansen et al., 2022). Alternatively, TTT might not per se represent merely dull, 

monotonous test preparation practices but also inherently incorporates these principles. It is 

still unclear if another type of test preparation would yield the same results. However, at least 

concerning students’ motivation, it seems like teachers who gradually increase their 

application of TTT in response to an upcoming exam actually help their students to be 

motivated during the preparation phase. However, this does not imply that teachers should 

throw student-centered teaching strategies overboard when preparing their students for an 

exam. As in many areas of life, the dose makes the poison. Teachers should therefore strive to 

provide their students with various teaching methods but also should not be scared that 

applying more formal methods like TTT will instantly demotivate their students.  

4.4 Limitations and Future Directions 

Notwithstanding the contributions of the current work, several potential limitations should 

be considered when interpreting our findings. First, our measures of TTT exclusively assessed      

students’ perceptions. This is an advantage because the sampled students - at the end of 

secondary education - offer unique information regarding instruction as, throughout their 



  

29 

 

school careers, they experienced different teachers in different subjects. Previous research, 

however, has shown that students from the same class tend to vary (greatly) in their 

evaluations of their teachers’ instructions (Bardach et al., 2019a; Bardach et al., 2021). While 

teachers might report an elevated use of TTT, not all students might perceive that. This 

somewhat calls into question the usefulness of student judgements for deriving practical 

recommendations. Studies applying a multi-informant approach might be particularly 

valuable here to validate students’ perceptions (see, e.g., Bardach et al., 2019b) but should 

also consider reasons for possible student-teacher misalignment in perceptions of instruction 

(Holzer et al., 2023). Overall, when examining factors that affect motivation, the subjective 

perceptions and interpretations of students’ psychological environment may still be more 

important when contrasted with more “objective” measures such as classroom observations 

(e.g., Meece et al., 2006). 

Second, the lack of full longitudinal measurement invariance for utility value and self-

efficacy, the rather modest fit for self-efficacy in the CFA, and the low reliability of the utility 

scale should be considered when interpreting our results. Especially the latter might have 

contributed to the small effect size and otherwise statistically non-significant findings 

concerning utility value, as low reliability can introduce measurement error, which reduces 

statistical power (Gelman & Carlin, 2014; Yang & Green, 2011). Concerning the 

interpretation of our results, readers should therefore keep in mind that the observed effects 

might rather be an under-representation of the complex interplay between TTT and utility 

value. Future studies should either refine the utility scale or employ more reliable measures to 

strengthen the robustness of conclusions. 

Lastly, considering the lack of empirical (longitudinal) research, we focused on the 

relationship between TTT practices and motivational aspects before Austria’s most important 

exam at the end of secondary education. We did, however, not consider the effects of TTT 

and motivation on students’ achievement in this final exam. Moreover, we did not investigate 
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the value students assign to the test outcome (Cho et al., 2020; Hong & Peng, 2008), which 

might not be that high due to the low to medium stakes of the exam in the Austrian context. 

Future studies should consider testing the link between TTT, motivation, and different 

achievement measures (low vs. high stakes; standardized test scores vs. grades), possible 

interactions, and testing these associations in different cultural contexts. Including more than 

two measurement waves would furthermore allow to examine how long before a crucial exam 

TTT is applied and perceived, and how much it changes over a more extended period of time. 

A further intriguing prospect for future studies could be to explore possible psychological 

mechanisms mediating the relationship between TTT and motivation. Although an 

authoritarian teaching style does not seem to be an inherently defining characteristic of TTT 

but rather an accompanying symptom (Authors, 2025), it might still harm students’ basic 

needs satisfaction and, therefore, affect their motivation (Bureau et al., 2022). Examining 

these mechanisms more closely, potentially through mixed-methods approaches, would help 

further explain the differential effects of (perceived) TTT on the motivational aspects found in 

this study. 

5. Conclusion 

The present study contributed to closing the existing gap regarding our knowledge about 

whether and how secondary school students perceive TTT at the end of their scholastic career, 

whether it changes over time, and how this influences their motivational development. 

Whereas previous studies focus merely on assessing if teachers report using or not using      

TTT practices and whether this influences their students’ achievement, this is the first study to 

date to examine the influence of rigorous test preparation in response to an upcoming 

standardized exam on students’ psychological aspects like motivation. Using the framework 

of  SEVT as base, we were able to show that - despite the common notion that this focus on 

test preparation will have detrimental effects on students’ motivation - TTT is a teaching 

strategy like any other and might also help students to maintain their motivation during a time 
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of high demands (like the test preparation phase). Despite these first results and practical 

implications, much is yet to be understood, and further studies are necessary to supplement 

our results. However, so far, it seems as if teachers can use this practice with a clear 

conscience without worrying that this will instantly kill their students' motivation - as long as 

they use it in moderation. 

References 

Ahmadi, A., Noetel, M., Parker, P., Ryan, R. M., Ntoumanis, N., Reeve, J., Beauchamp, M., 

Dicke, T., Yeung, A., Ahmadi, M., Bartholomew, K., Chiu, T. K. F., Curran, T., Erturan, G., 

Flunger, B., Frederick, C., Froiland, J. M., González-Cutre, D., Haerens, L., … Lonsdale, C. 

(2023). A classification system for teachers’ motivational behaviors recommended in self-

determination theory interventions. Journal of Educational Psychology, 115(8), 1158-1176. 

https://doi.org/10.1037/edu0000783 

Alderson, J. C., & Wall, D. (1993). Does washback exist? Applied Linguistics, 14(2), 115–129. 

https://doi.org/10.1093/applin/14.2.115 

Amrein, A. L., & Berliner, D. C. (2003). The effects of high-stakes testing on student motivation 

and learning. Educational Leadership, 60(5), 32-38. 

https://asu.pure.elsevier.com/en/publications/the-effects-of-high-stakes-testing-on-student-

motivation-and-lear 

Anagnostopoulos, D. (2003). The new accountability, student failure, and teachers’ work in urban 

high schools. Educational Policy, 17(3), 291–316. 

https://doi.org/10.1177/0895904803017003001 

Atkinson, J. W. (1958). Motives in fantasy, action, and society: A method of assessment and study. 

Van Nostrand. 

Au, W. (2007). High-stakes testing and curricular control: A qualitative metasynthesis. 

Educational Researcher, 36(5), 258–267. https://doi.org/10.3102/0013189X07306523  

https://doi.org/10.1037/edu0000783
https://doi.org/10.1093/applin/14.2.115
https://doi.org/10.1177/0895904803017003001
https://doi.org/10.3102/0013189X07306523


  

32 

 

Au, W. W. (2008). Devising inequality: A Bernsteinian analysis of high‐stakes testing and social 

reproduction in education. British Journal of Sociology of Education, 29(6), 639–651. 

https://doi.org/10.1080/01425690802423312 

Bandalos, D. L. (2021). Item meaning and order as causes of correlated residuals in confirmatory 

factor analysis. Structural Equation Modeling: A Multidisciplinary Journal, 28(6), 903–913. 

https://doi.org/10.1080/10705511.2021.1916395 

Bandura, A. (1997). Self-efficacy: The exercise of control. Freeman. 

Bandura, A. (2006). Adolescent development from an agentic perspective. In F. Pajares & T. 

Urdan (Eds.), Self-efficacy beliefs of adolescents (pp. 1–43). Information Age Publishing. 

Bardach, L., Lüftenegger, M., Yanagida, T., Spiel, C., & Schober, B. (2019a). Achievement or 

agreement – Which comes first? Clarifying the temporal ordering of achievement and within-

class consensus on classroom goal structures. Learning and Instruction, 61, 72–83. 

https://doi.org/10.1016/j.learninstruc.2019.01.003 

Bardach, L., Yanagida, T., Schober, B., & Lüftenegger, M. (2019b). Students’ and teachers’ 

perceptions of goal structures – Will they ever converge? Exploring changes in student-

teacher agreement and reciprocal relations to self-concept and achievement. Contemporary 

Educational Psychology, 59, 101799. https://doi.org/10.1016/j.cedpsych.2019.101799 

Bardach, L., Oczlon, S., Pietschnig, J., & Lüftenegger, M. (2020). Has achievement goal theory 

been right? A meta-analysis of the relation between goal structures and personal achievement 

goals. Journal of Educational Psychology, 112, 1197–1220. 

https://doi.org/10.1037/edu0000419 

Bardach, L., Yanagida, T., Morin, A. J. S., & Lüftenegger, M. (2021). Is everyone in class in 

agreement and why (not)? Using student and teacher reports to predict within-class consensus 

on goal structures. Learning and Instruction, 71, 101400. 

https://doi.org/10.1016/j.learninstruc.2020.101400 

https://doi.org/10.1080/01425690802423312
https://doi.org/10.1080/01425690802423312
https://doi.org/10.1080/01425690802423312
https://doi.org/10.1080/10705511.2021.1916395
https://doi.org/10.1016/j.learninstruc.2019.01.003
https://doi.org/10.1016/j.cedpsych.2019.101799
https://doi.org/10.1037/edu0000419
https://doi.org/10.1016/j.learninstruc.2020.101400


  

33 

 

Bardach, L., & Murayama, K. (2023). The role of rewards in motivation--Beyond dichotomies. 

OSF Preprints. https://doi.org/10.31219/osf.io/hgbw4  

Benmoussat, N. D., & Benmoussat, S. (2018). The teach-to-the-test approach: A curse a blessing 

or a blessing in disguise for Algerian EFL students. English Language and Literature Studies, 

8(3), 1–5. https://doi.org/10.5539/ells.v8n3p1 

Blazer, C. (2011). Unintended consequences of high-stakes testing (Information Capsule 1008; pp. 

22). Research Services, Office of Assessment, Research, and Data Analysis. 

https://eric.ed.gov/?id=ED536512 

Bosse, D., Eberle, F., & Schneider-Taylor, B. (Eds.). (2013). Standardisierung in der gymnasialen 

Oberstufe [Standardisation in the upper secondary school level]. Springer. 

https://doi.org/10.1007/978-3-658-00658-7 

Brookhart, S. M. (2010). How to assess higher-order thinking skills in your classroom. ASCD. 

Bureau, J. S., Howard, J. L., Chong, J. X. Y., & Guay, F. (2022). Pathways to student motivation: 

A meta-analysis of antecedents of autonomous and controlled motivations. Review of 

Educational Research, 92(1), 46–72. https://doi.org/10.3102/00346543211042426  

Cho, H. J., Yough, M., & Levesque-Bristol, C. (2020). Relationships between beliefs about 

assessment and self-regulated learning in second language learning. International Journal of 

Educational Research, 99, 101505. https://doi.org/10.1016/j.ijer.2019.101505 

Clarke, M., Shore, A., Rhoades, K., Abrams, L., Miao, J., & Li, J. (2003). Perceived effects of 

state-mandated testing programs on teaching and learning: Findings from interviews with 

educators in low-, medium-, and high-stakes states (No. 107). Boston College, National 

Board on Educational Testing and Public Policy. https://eric.ed.gov/?id=ED474867 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Erlbaum.  

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155–159. 

https://doi.org/10.1037/0033-2909.112.1.155  

https://doi.org/10.31219/osf.io/hgbw4
https://doi.org/10.5539/ells.v8n3p1
https://doi.org/10.5539/ells.v8n3p1
https://eric.ed.gov/?id=ED536512
https://doi.org/10.1007/978-3-658-00658-7
https://doi.org/10.1007/978-3-658-00658-7
https://doi.org/10.1007/978-3-658-00658-7
https://doi.org/10.3102/00346543211042426
https://doi.org/10.1016/j.ijer.2019.101505
https://doi.org/10.1016/j.ijer.2019.101505
https://eric.ed.gov/?id=ED474867
https://eric.ed.gov/?id=ED474867
https://doi.org/10.1037/0033-2909.112.1.155


  

34 

 

Copp, D. T. (2018). Teaching to the test: A mixed methods study of instructional change from 

large-scale testing in Canadian schools. Assessment in Education: Principles, Policy & 

Practice, 25(5), 468–487. https://doi.org/10.1080/0969594X.2016.1244042  

Darling-Hammond, L., & Wise, A. E. (1985). Beyond standardization: State standards and school 

smprovement. The Elementary School Journal, 85(3), 315–336. 

https://doi.org/10.1086/461408 

Dodeen, H. M., Abdelfattah, F., & Alshumrani, S. (2014). Test-taking skills of secondary students: 

The relationship with motivation, attitudes, anxiety and attitudes towards tests. South African 

Journal of Education, 34(2), 1–18. https://doi.org/10.15700/201412071153 

Eccles, J. (1983). Expectancies, values and academic behaviors. In J. T. Spence (Ed.), Achievement 

and achievement motives: Psychological and sociological approaches (pp. 75–146). Freeman. 

Eccles, J. S., & Wigfield, A. (2020). From expectancy-value theory to situated expectancy-value 

theory: A developmental, social cognitive, and sociocultural perspective on motivation. 

Contemporary Educational Psychology, 61, 101859. 

https://doi.org/10.1016/j.cedpsych.2020.101859 

Enders, C. K. (2022). Applied missing data analysis (2nd ed.). The Guilford Press. 

Feather, N. T. (1982). Expectancy-value approaches: Present status and future directions. In N. T. 

Feather (Ed.), Expectations and actions: Expectancy-value models in psychology (pp. 395–

420). Lawrence Erlbaum. 

Gaspard, H., Dicke, A.-L., Flunger, B., Schreier, B., Häfner, I., Trautwein, U., & Nagengast, B. 

(2015). More value through greater differentiation: Gender differences in value beliefs about 

math. Journal of Educational Psychology, 107(3), 663–677. 

https://doi.org/10.1037/edu0000003 

Gaspard, H., Häfner, I., Parrisius, C., Trautwein, U., & Nagengast, B. (2017). Assessing task 

values in five subjects during secondary school: Measurement structure and mean level 

https://doi.org/10.1080/0969594X.2016.1244042
https://doi.org/10.1086/461408
https://doi.org/10.15700/201412071153
https://doi.org/10.15700/201412071153
https://doi.org/10.1016/j.cedpsych.2020.101859
https://doi.org/10.1037/edu0000003
https://doi.org/10.1037/edu0000003
https://doi.org/10.1037/edu0000003


  

35 

 

differences across grade level, gender, and academic subject. Contemporary Educational 

Psychology, 48, 67–84. https://doi.org/10.1016/j.cedpsych.2016.09.003  

Gaspard, H., Nagengast, B., Trautwein, U., Jaekel, A.-K., & Göllner, R. (2022). Heterogenität in 

motivationalen Entwicklungsverläufen in Mathematik und Deutsch in Abhängigkeit von 

Schulform und Geschlecht [Heterogeneity in motivational developmental trajectories in 

mathematics and German depending on school type and gender]. Zeitschrift für 

Erziehungswissenschaft, 25(2), 293–327. https://doi.org/10.1007/s11618-022-01092-1 

Gelman, A., & Carlin, J. (2014). Beyond power calculations: Assessing type S (sign) and type M 

(magnitude) errors. Perspectives on Psychological Science, 9(6), 641–651. 

https://doi.org/10.1177/1745691614551642  

Gignac, G. E., & Szodorai, E.T (2016). Effect size guidelines for individual differences 

researchers. Personality and Individual Differences, 102, 74–78. 

https://doi.org/10.1016/j.paid.2016.06.069. 

Gordon, S. P., & Reese, M. (1997). High-stakes testing: Worth the price? Journal of School 

Leadership, 7(4), 345–368. https://doi.org/10.1177/105268469700700402 

Grimm, K. J., An, Y., McArdle, J. J., Zonderman, A. B., & Resnick, S. M. (2012). Recent changes 

leading to subsequent changes: Extensions of multivariate latent difference score models. 

Structural Equation Modeling: A Multidisciplinary Journal, 19(2), 268–292. 

https://doi.org/10.1080/10705511.2012.659627 

Gulek, C. (2003). Preparing for high-stakes testing. Theory Into Practice, 42(1), 42–50. 

https://doi.org/10.1207/s15430421tip4201_6 

Hamilton, L. S., Stecher, B. M., Marsh, J. A., McCombs, J., Robyn, A., Russell, J. L., Naftel, S., & 

Barney, H. (2007). Instructional practices related to standards and assessments. In Standards-

Based Accountability Under No Child Left Behind: Experiences of Teachers and 

Administrators in Three States (pp. 95–112). RAND Corporation. 

https://www.jstor.org/stable/10.7249/mg589nsf.14#metadata_info_tab_contents 

https://doi.org/10.1016/j.cedpsych.2016.09.003
https://doi.org/10.1007/s11618-022-01092-1
https://doi.org/10.1007/s11618-022-01092-1
https://doi.org/10.1177/1745691614551642
https://doi.org/10.1016/j.paid.2016.06.069
https://doi.org/10.1016/j.paid.2016.06.069
https://doi.org/10.1016/j.paid.2016.06.069
https://doi.org/10.1177/105268469700700402
https://doi.org/10.1080/10705511.2012.659627
https://doi.org/10.1080/10705511.2012.659627
https://doi.org/10.1080/10705511.2012.659627
https://doi.org/10.1207/s15430421tip4201_6
https://doi.org/10.1207/s15430421tip4201_6
https://doi.org/10.1207/s15430421tip4201_6
https://www.jstor.org/stable/10.7249/mg589nsf.14#metadata_info_tab_contents


  

36 

 

Holzer, J., Sessig, E., & Lüftenegger, M. (2023). When educator-learner perceptions of instruction 

diverge: Teachers’ perspectives. Educational Research, 65(1), 99–120. 

https://doi.org/10.1080/00131881.2022.211634 

Hong, E., & Peng, Y. (2008). Do Chinese students’ perceptions of test value affect test 

performance? Mediating role of motivational and metacognitive regulation in test preparation. 

Learning and Instruction, 18(6), 499–512. https://doi.org/10.1016/j.learninstruc.2007.10.002 

Howard, J. L., Bureau, J. S., Guay, F., Chong, J. X. Y., & Ryan, R. M. (2021). Student motivation 

and associated outcomes: A meta-analysis from Self-Determination Theory. Perspectives on 

Psychological Science, 16(6), 1300–1323. https://doi.org/10.1177/1745691620966789 

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: 

Conventional criteria versus new alternatives. Structural Equation Modeling: A 

Multidisciplinary Journal, 6(1), 1–55. https://doi.org/10.1080/10705519909540118 

IBM Corp. (2024). IBM SPSS Statistics for Windows (Version 29.0) [Computer software]. IBM 

Corp. 

Jäger, D. J., Maag Merki, K., Oerke, B., & Holmeier, M. (2012). Statewide low-stakes tests and a 

teaching to the test effect? An analysis of teacher survey data from two German states. 

Assessment in Education: Principles, Policy & Practice, 19(4), 451–467. 

https://doi.org/10.1080/0969594X.2012.677803 

Jansen, T., Meyer, J., & Wig, A. (2022). Which student and instructional variables are most 

strongly related to academic motivation in K-12 education? A systematic review of meta-

analyses. Psychological Bulletin, 148(1–2), 1–26. https://doi.org/10.1037/bul0000354 

Johnson, C. (2021). Teaching to the test: How schools discourage phronesis. In J. Kidd, H. Battaly, 

& Q. Cassam (Eds.). Vice Epistemology (pp. 226–238). Routledge. 

Jones, G., Jones, B. D., Hardin, B., Chapman, L., Yarbrough, T., & Davis, M. (1999). The impact 

of high-stakes testing on teachers and students in North Carolina. Phi Delta Kappan; 

Bloomington, 81(3), 199–203.  

https://doi.org/10.1080/00131881.2022.2116348
https://doi.org/10.1016/j.learninstruc.2007.10.002
https://doi.org/10.1016/j.learninstruc.2007.10.002
https://doi.org/10.1177/1745691620966789
https://doi.org/10.1177/1745691620966789
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/0969594X.2012.677803
https://doi.org/10.1080/0969594X.2012.677803
https://doi.org/10.1080/0969594X.2012.677803
https://doi.org/10.1037/bul0000354
https://doi.org/10.1037/bul0000354


  

37 

 

Klauer, K. J., & Leutner, D. (2007). Lehren und lernen: Einführung in die Instruktionspsychologie 

[Teaching and learning: Introduction to instructional psychology] (1st ed.). Beltz PVU. 

Klein, E. D., Kühn, S. M., van Ackeren, I., & Block, R. (2009). Wie zentral sind zentrale 

Prüfungen? Abschlussprüfungen am Ende der Sekundarstufe II im nationalen und 

internationalen Vergleich [How central are central examinations? Final examinations at the 

end of upper secondary level in national and international comparison]. Zeitschrift für 

Pädagogik, 55(4), 596–621. https://doi.org/10.25656/01:4265 

Kuhn, D. (1999). A developmental model of critical thinking. Educational Researcher, 28(2), 4–

62. https://doi.org/10.3102/0013189X028002016 

Lee, S. Y., Christiaans, E., & Robinson, K. A. (2024). Development in context: Comparing short-

term trajectories of expectancy, task values, and costs in four university STEM courses. 

Contemporary Educational Psychology, 78, 102282. 

https://doi.org/10.1016/j.cedpsych.2024.102282 

Liu, X., & Yu, J. (2021). Relationships between learning motivations and practices as influenced 

by a high-stakes language test: The mechanism of washback on learning. Studies in 

Educational Evaluation, 68, 100967. https://doi.org/10.1016/j.stueduc.2020.100967  

Lobascher, S. (2011). What are the potential impacts of high-stakes testing on literacy education in 

Australia? Literacy Learning : The Middle Years, 19(2), 9-19. 

Lüdtke, O., Robitzsch, A., Trautwein, U., & Kunter, M. (2009). Assessing the impact of learning 

environments: How to use student ratings of classroom or school characteristics in multilevel 

modeling. Contemporary Educational Psychology, 34, 120–131. 

https://doi.org/10.1016/j.cedpsych.2008.12.001  

Lüftenegger, M., Finsterwald, M., Klug, J., Bergsmann, E., Schoot, R. van de, Schober, B., & 

Wagner, P. (2016). Fostering pupils’ lifelong learning competencies in the classroom: 

Evaluation of a training programme using a multivariate multilevel growth curve approach. 

https://doi.org/10.25656/01:4265
https://doi.org/10.25656/01:4265
https://doi.org/10.3102/0013189X028002016
https://doi.org/10.3102/0013189X028002016
https://doi.org/10.1016/j.cedpsych.2024.102282
https://doi.org/10.1016/j.cedpsych.2024.102282
https://doi.org/10.1016/j.cedpsych.2024.102282
https://doi.org/10.1016/j.stueduc.2020.100967
https://doi.org/10.1016/j.cedpsych.2008.12.001


  

38 

 

European Journal of Developmental Psychology, 13(6), 719–736. 

https://doi.org/10.1080/17405629.2015.1077113 

Lüftenegger, M., Muth, J., & Daumiller, M. (2022). Identification of school success factors in 

general secondary schools. osf.io/ucvh5 

Markus, H., & Wurf, E. (1987). The dynamic self-concept: A social psychological perspective. 

Annual Review of Psychology, 38, 299–337. 

https://doi.org/10.1146/annurev.ps.38.020187.001503  

McArdle, J. J., & Hamagami, F. (2001). Latent difference score structural models for linear 

dynamic analyses with incomplete longitudinal data. In L. M. Collins & A. G. Sayer (Eds.), 

New methods for the analysis of change (pp. 139–175). American Psychological Association. 

https://doi.org/10.1037/10409-005  

McDonald, R. P. (1970). The theoretical foundations of principal factor analysis, canonical factor 

analysis, and alpha factor analysis. British Journal of Mathematical and Statistical 

Psychology, 23(1),1–21. https://doi.org/10.1111/j.2044-8317.1970.tb004 32.x   

Meece, J., Anderman, E., & Anderman, L. (2006). Classroom goal structure, student motivation, 

and academic achievement. Annual Review of Psychology, 57, 487–503. 

https://doi.org/10.1146/annurev.psych.56.091103.070258 

Menken, K. (2008). Teaching to the Test’ as language policy: The focus on test preparation in 

curriculum and instruction for ELLs. In K. Menken (Ed.), English Learners Left Behind (pp. 

118–138). Multilingual Matters. https://doi.org/10.21832/9781853599996-007 

Muth, J., Grützmacher, L., & Lüftenegger, M. (in revision). Teaching to the test in the English 

language classroom: Development and validation of a measurement instrument.  

Muthen, L. K., & Muthen, B. O. (2024). MPlus (Version 8.11) [Computer software]. Muthen & 

Muthen.  

Oerke, B., Maag Merki, K., Maué, E., & Jäger, D. J. (2013). Zentralabitur und Themenvarianz im 

Unterricht: Lohnt sich Teaching-to-the-Test? [Centralised Abitur and subject variance in 

https://doi.org/10.1080/17405629.2015.1077113
https://doi.org/10.1080/17405629.2015.1077113
https://doi.org/10.1080/17405629.2015.1077113
https://psycnet.apa.org/doi/10.1146/annurev.ps.38.020187.001503
https://doi.org/10.1037/10409-005
https://doi.org/10.1111/j.2044-8317.1970.tb004%2032.x
https://doi.org/10.1146/annurev.psych.56.091103.070258
https://doi.org/10.21832/9781853599996-007
https://doi.org/10.21832/9781853599996-007


  

39 

 

lessons: is teaching-to-the-test worthwhile?]. In D. Bosse, F. Eberle, & B. Schneider-Taylor 

(Eds.), Standardisierung in der gymnasialen Oberstufe [Standardisation in the upper 

secondary school level] (pp. 27–49). Springer. https://doi.org/10.1007/978-3-658-00658-7_3 

Pajares, F., Britner, S. L., & Valiante, G. (2000). Relation between achievement goals and self-

beliefs of middle school students in writing and science. Contemporary Educational 

Psychology, 25(4), 406–422. https://doi.org/10.1006/ceps.1999.1027 

Phelps, R. P. (2017). “Teaching To the Test” family of fallacies. Revista Iberoamericana de 

Evaluación Educativa, 10(1). https://doi.org/10.15366/riee2017.10.1.002 

Pintrich, P. R. (2003). A motivational science perspective on the role of student motivation in 

learning and teaching contexts. Journal of Educational Psychology, 95(4), 667–686. 

https://doi.org/10.1037/0022-0663.95.4.667 

R Core Team. (2024). R: A language and environment for statistical computing. R foundation for 

Statistical Computing. https://www.R-project.org/. 

Rodríguez-Muñiz, L. J., Díaz, P., Mier, V., & Alonso, P. (2016). Washback effect of university 

entrance exams in applied mathematics to social sciences. PLOS ONE, 11(12), e0167544. 

https://doi.org/10.1371/journal.pone.0167544 

Roth, J., & Paris, S. G. (1991, April). Motivational differences in students’ perceptions of 

classroom and standardized achievement tests. Paper presented at the Annual Meeting of the 

American Educational Research Association, Chicago, IL. 

https://files.eric.ed.gov/fulltext/ED339713.pdf 

Rubach, C., Dicke, A.-L., Safavian, N., & Eccles, J. S. (2023). Classroom transmission processes 

between teacher support, interest value and negative affect: An investigation guided by 

situated expectancy-value theory and control-value theory. Motivation and Emotion, 47(4), 

575–594. https://doi.org/10.1007/s11031-023-10013-6 

https://doi.org/10.1007/978-3-658-00658-7_3
https://doi.org/10.1007/978-3-658-00658-7_3
https://doi.org/10.1006/ceps.1999.1027
https://doi.org/10.1006/ceps.1999.1027
https://doi.org/10.15366/riee2017.10.1.002
https://doi.org/10.15366/riee2017.10.1.002
https://doi.org/10.1037/0022-0663.95.4.667
https://doi.org/10.1037/0022-0663.95.4.667
https://doi.org/10.1037/0022-0663.95.4.667
https://www.r-project.org/
https://doi.org/10.1371/journal.pone.0167544
https://doi.org/10.1371/journal.pone.0167544
https://doi.org/10.1371/journal.pone.0167544
https://files.eric.ed.gov/fulltext/ED339713.pdf
https://files.eric.ed.gov/fulltext/ED339713.pdf
https://files.eric.ed.gov/fulltext/ED339713.pdf
https://doi.org/10.1007/s11031-023-10013-6


  

40 

 

Ryan, R. M., & Connell, J. P. (1989). Perceived locus of causality and internalization: Examining 

reasons for acting in two domains. Journal of Personality and Social Psychology, 57(5), 749–

761. https://doi.org/10.1037/0022-3514.57.5.749  

Scherrer, V., & Preckel, F. (2019). Development of motivational variables and self-esteem during 

the school career: A meta-analysis of longitudinal studies. Review of Educational Research, 

89(2), 211–258. https://doi.org/10.3102/0034654318819127 

Schorr, R. Y., & Firestone, W. A. (2004). Conclusion. In W. A. Firestone, R. Y. Schorr, & L. F. 

Monfils (Eds.), The ambiguity of teaching to the test: Standards, assessment, and educational 

reform (pp. 159–168). L. Erlbaum Associates Publishers. 

https://doi.org/10.4324/9781410609946 

Schunk, D. H., Pintrich, P. R., & Meece, J. L. (2008). Motivation in education: Theory, research, 

and applications. Pearson/Merrill Prentice Hall.  

Slavin, R. E. (2008). Perspectives on evidence-based research in education—What works? Issues 

in synthesizing educational program evaluations. Educational Researcher, 37(1), 5–14. 

https://doi.org/10.3102/0013189X08314117 

Spinath, B., & Schöne, C. (2003). Ziele als Bedingungen von Motivation am Beispiel der Skalen 

zur Erfassung der Lern‐ und Leistungsmotivation (SELLMO) [Goals as conditions of 

motivation using the example of the scales for measuring learning and performance 

motivation (SELLMO)]. In J. Stiensmeier-Pelster  & F. Rheinberg  (Eds.), Diagnostik von 

Motivation und Selbstkonzept (pp. 29–40). Hogrefe. 

Spratt, M. (2005). Washback and the classroom: The implications for teaching and learning of 

studies of washback from exams. Language Teaching Research, 9(1), 5–29. 

https://doi.org/10.1191/1362168805lr152oa  

Statistik Austria. (2023). Bildung in Zahlen 2021/22—Schlüsselindikatoren und Analysen 

[Education in figures 2021/22 - key indicators and analyses]. Statistik Austria. 

https://www.statistik.at/fileadmin/user_upload/BiZ-2021-22_Schluesselindikatoren.pdf 

https://doi.org/10.1037/0022-3514.57.5.749
https://doi.org/10.3102/0034654318819127
https://doi.org/10.3102/0034654318819127
https://www.taylorfrancis.com/books/edit/10.4324/9781410609946/ambiguity-teaching-test-william-firestone-lora-monfils-roberta-schorr?refId=b1568bcc-1979-4820-b340-210667f213fd&context=ubx
https://www.taylorfrancis.com/books/edit/10.4324/9781410609946/ambiguity-teaching-test-william-firestone-lora-monfils-roberta-schorr?refId=b1568bcc-1979-4820-b340-210667f213fd&context=ubx
https://doi.org/10.3102/0013189X08314117
https://doi.org/10.3102/0013189X08314117
https://doi.org/10.3102/0013189X08314117
https://doi.org/10.1191/1362168805lr152oa
https://doi.org/10.1191/1362168805lr152oa
https://doi.org/10.1191/1362168805lr152oa
https://www.statistik.at/fileadmin/user_upload/BiZ-2021-22_Schluesselindikatoren.pdf
https://www.statistik.at/fileadmin/user_upload/BiZ-2021-22_Schluesselindikatoren.pdf
https://www.statistik.at/fileadmin/user_upload/BiZ-2021-22_Schluesselindikatoren.pdf


  

41 

 

Stecher, B. M. (2002). Consequences of large-scale, high-stakes testing on school and classroom 

practice. In L. S. Hamilton, B. M. Stecher, & S. P. Klein (Eds.), Making sense of test-based 

accountability in education (pp. 79–100). RAND Corporation. 

https://www.jstor.org/stable/10.7249/mr1554edu.11  

Talsma, K., Schüz, B., Schwarzer, R., & Norris, K. (2018). I believe, therefore I achieve (and vice 

versa): A meta-analytic cross-lagged panel analysis of self-efficacy and academic 

performance. Learning and Individual Differences, 61, 136–150. 

https://doi.org/10.1016/j.lindif.2017.11.015 

Trautwein, U., Nagengast, B., Marsh, H. W., Gaspard, H., Dicke, A.-L., Lüdtke, O., & Jonkmann, 

K. (2013). Expectancy-value theory revisited: From expectancy-value theory to expectancy-

values theory? In D. M. McInerney, H. W. Marsh, R. G. Craven, & F. Guay (Eds.), Theory 

driving research: New wave perspectives on self-processes and human development (pp. 233–

249). IAP Information Age Publishing. 

Turner, J. C. (2010). Unfinished business: Putting motivation theory to the “classroom test”. In T. 

C. Urdan & S. A. Karabenick (Eds.), Advances in motivation and achievement (Vol. 16, pp. 

109–138). Emerald Group Publishing Limited. https://doi.org/10.1108/S0749-

7423(2010)000016B007 

Vecchione, M., & Zuffianò, A. (2024). Latent change scores models for applied research: A 

practical guide using Mplus. International Journal of Psychology. 

https://doi.org/10.1002/ijop.13228 

Volante, L. (2004). Teaching to the test: What every educator and policy-maker should know. 

Canadian Journal of Educational Administration and Policy, 35, 1-6. 

Voyer, D., & Voyer, S. D. (2014). Gender differences in scholastic achievement: A meta-analysis. 

Psychological Bulletin, 140(4), 1174–1204. https://doi.org/10.1037/a0036620  

Wagner, I., & Koch, U. (2021). Unterschiede in der VERA-Testvorbereitung von Lehrkräften in 

Abhängigkeit von ihrer wahrgenommenen Funktion und ihrer Akzeptanz von 

https://www.jstor.org/stable/10.7249/mr1554edu.11
https://doi.org/10.1016/j.lindif.2017.11.015
https://doi.org/10.1108/S0749-7423(2010)000016B007
https://doi.org/10.1108/S0749-7423(2010)000016B007
https://doi.org/10.1108/S0749-7423(2010)000016B007
https://doi.org/10.1002/ijop.13228
https://doi.org/10.1002/ijop.13228
https://doi.org/10.1002/ijop.13228
https://doi.org/10.1037/a0036620


  

42 

 

Vergleichsarbeiten [Differences in teachers' VERA test preparation depending on their 

perceived function and their acceptance of comparative tests]. Unterrichtswissenschaft, 49(3), 

373–394. https://doi.org/10.1007/s42010-021-00096-w 

Welsh, M. E., Eastwood, M., & D’Agostino, J. V. (2014). Conceptualizing teaching to the test 

under standards-based reform. Applied Measurement in Education, 27(2), 98–114. 

https://doi.org/10.1080/08957347.2014.880439 

Xie, Q., & Andrews, S. (2013). Do test design and uses influence test preparation? Testing a model 

of washback with Structural Equation Modeling. Language Testing, 30(1), 49–70. 

https://doi.org/10.1177/0265532212442634 

Yang, Y., & Green, S. B. (2011). Coefficient Alpha: A reliability coefficient for the 21st century? 

Journal of Psychoeducational Assessment, 29(4), 377–392. 

https://doi.org/10.1177/0734282911406668 

Zakharov, A., & Carnoy, M. (2021). Does teaching to the test improve student learning? 

International Journal of Educational Development, 84, 102422. 

https://doi.org/10.1016/j.ijedudev.2021.102422 

Zheng, J., Lajoie, S., & Li, S. (2023). Emotions in self-regulated learning: A critical literature 

review and meta-analysis. Frontiers in Psychology, 14, 1137010. 

https://doi.org/10.3389/fpsyg.2023.1137010 

 

 

https://doi.org/10.1007/s42010-021-00096-w
https://doi.org/10.1007/s42010-021-00096-w
https://doi.org/10.1080/08957347.2014.880439
https://doi.org/10.1177/0265532212442634
https://doi.org/10.1177/0265532212442634
https://doi.org/10.1177/0265532212442634
https://doi.org/10.1177/0734282911406668
https://doi.org/10.1016/j.ijedudev.2021.102422
https://doi.org/10.3389/fpsyg.2023.1137010
https://doi.org/10.3389/fpsyg.2023.1137010
https://doi.org/10.3389/fpsyg.2023.1137010


  

127 

 

Publication 3: Differential Practices and Student Outcomes 

Muth, J., & Lüftenegger, M. (submitted). Inflated Test Scores Through Excessive Test 

Preparation? Associations of Teaching to the Test Practices With Academic 

Achievement. Contemporary Educational Psychology.  

 

Status of publication: Submitted to the journal (08th April 2025). 

 

Contribution of the individual authors: 

Joy Muth: Project administration, Conceptualization, Methodology, Investigation, Formal 

analysis, Data curation, Writing – original draft, Writing – review & editing. 

Marko Lüftenegger: Supervision, Funding acquisition, Project administration, Resources, 

Writing – original draft, Writing – review & editing 

 



  

1 

 

Inflated test-scores through excessive test preparation? Associations of teaching to 

the test practices with academic achievement. 

 

Muth, Joya* (ORCID ID: 0000-0003-1419-3555)  

Lüftenegger, Markoa,b (ORCID ID: 0000-0001-8112-976X) 

 

a Department for Teacher Education, University of Vienna, 1010 Vienna, Austria 

b Department of Developmental and Educational Psychology, Faculty of Psychology, 

University of Vienna, 1010 Vienna, Austria 

* Correspondence: joy.muth@univie.ac.at 

 

Acknowledgments: The authors would like to thank Ulrich Tran, Flora Fassl, and 

Maximilian Hofleitner for their insightful advice on the preregistration, statistical analyses, 

and/or manuscript. 

Declaration of conflicting interests: The authors declare that they have no known competing 

financial interests or personal relationships that could have appeared to influence the work 

reported in this paper. 

Funding: This paper was written as part of the Identification of School Success Factors in 

General Secondary Schools project (principal investigator: Marko Lüftenegger), which was 

funded by the Austrian Federal Ministry of Education, Science, and Research [no grant 

number]. 

Data availability statement: The data presented in this study are available on request from 

the corresponding author. 

 

 

 

mailto:joy.muth@univie.ac.at


  

2 

 

  

Highlights: 

● Teaching to the test (TTT) increases the perceived value of the subject 

● No direct association with academic achievement 

● Indirect associations via test anxiety and academic self-concept 

● Teachers could use it as tool to familiarize students with the demands of the test 
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1. Introduction 

In the educational context, assessing students’ achievement through standardized tests 

has become the norm to make test results comparable (von der Embse et al., 2018). In many 

countries, teachers and schools are being held accountable for their students’ achievements via 

inducing negative consequences, which increases the teachers’ pressure to help their students 

score high (Li & Xiong, 2018; Segool et al., 2013). This might lead to excessively preparing 

students for an upcoming exam, also termed “teaching to the test” (TTT), which is often said 

to ruin meaningful instruction (Koretz, 2007; Blazar & Pollard, 2017) and learning (Nelson, 

2013), as it might decrease student motivation and artificially increase test scores (Welsh et 

al., 2014).  

So far, however, these claims lack empirical evidence, as studies examining the effects 

of TTT merely focused on teacher statements for measuring the extent of TTT used in the 

classrooms, and further only focused on student achievement as an outcome. This represents 

an important shortcoming for two reasons. First, we do not know through which mechanism 

TTT might influence student achievement. Second, it is still unknown whether the claim that 

excessive test preparation impacts student motivation negatively is true or whether TTT might 

also have positive effects. It is possible that students who receive more test preparation feel 

more confident in their abilities and experience less test anxiety as they are already familiar 

with the format of the test.  

To close these gaps, the present study draws on Expectancy-Value-Theory (EVT, 

Eccles, 1983) to investigate direct and indirect associations of TTT practices with student 

achievement. We use a large, longitudinal sample of secondary school students to assess 

whether student motivation in terms of students’ academic self-concept (expectancy 

component), intrinsic motivation and utility of the subject (value components), and students’ 

test anxiety are mediating factors in this association.  
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1.1 Teaching to the test 

Teaching to the test (TTT), which is negatively connoted in the educational context 

(Popham, 2017), describes a conglomerate of teaching practices specifically tailored to 

preparing students for an upcoming, standardized exam (Author et al., 2025; Li & Xiong, 

2018). In current literature, teaching practices that are most consistently mentioned to 

constitute TTT aim to familiarize students with the content, structure, or material of an 

upcoming test. On the one hand, this aim is not inherently negative: students who have never 

seen a bubble sheet might underperform when taking an accordingly designed test, and 

familiarizing students with this format might therefore ensure test validity (Wagner & Koch, 

2021). On the other hand, if the process of familiarizing students takes the form of teaching 

them how to check the correct boxes without content knowledge or how to phrase answers for 

a maximum score, the validity of the test is again severely endangered, as it now does not 

measure the intended learning outcome (e.g., whether the students truly understood the 

learning material). The negative connotation of TTT hence stems from the notion that 

excessively incorporating such preparation practices into classroom lessons takes valuable 

time away that could be devoted to meaningful, deep learning, rather than just focusing on 

“improving the skills measured by the test or [...] improving the skills for taking the test, or 

both” (Messick, 1982, p. 70). 

In the literature, educators report frequently incorporating teaching practices that 

constitute TTT into their classroom practice, such as continuous repetitive exercising, 

teaching test-taking strategies, frequent referencing to the test, or providing their students with 

exercising material similar to the test items (Au, 2007; Author et al., 2025). Although most 

educators dislike the emphasis on test preparation, they feel compelled to prioritize it due to 

the pressure to cover test content within a limited timeframe and help their students score high 

(Blazar & Pollard, 2017; Xie & Andrews, 2013; Segool et al., 2013). Some argue that the 

resulting drill aimed at boosting test performance potentially leads to lower teaching quality, 
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higher student and teacher anxiety, resentment against testing itself, and decreased academic 

motivation (Blazar & Pollard, 2017; Gordon & Reese, 1997; UNESCO, 2017; Welsh et al., 

2014).  

However, other studies find that students’ test-taking skills are positively linked to their 

learning motivation (Dodeen, 2014; Dong, 2023). Being sufficiently familiar with the 

demands of the exam can help reduce uncertainty and tension that would normally lead to test 

anxiety and might increase students’ perceived competence to succeed in the exam. In their 

quantitative study, Xie and Andrews (2013) found that the perceived demands for succeeding 

in a standardized test influenced students’ test preparation, and that this association was 

mediated via the value students prescribed to the test. This suggests that not only does test 

preparation influence students’ motivation, but that students might even prefer their teachers 

to engage in teaching to the test, as they experience the outcomes of the exam as important for 

their future lives. TTT might therefore not be detrimental to students’ motivation, but on the 

contrary, enhance it.  

So far, however, very few studies have examined the effects of standardized testing and 

teacher-led test-preparation practices on student motivation and test emotions. This poses an 

important research gap because it limits our understanding of how these practices impact 

overall student well-being and academic performance, potentially leading to ineffective 

educational policies and strategies. 

1.2 Influences on academic achievement 

Even though the often-claimed primary purpose of TTT is to help students score high on 

a standardized test, evidence so far is inconclusive and limited in quantity. In a recent study, 

Zakharov & Carnoy (2021) found that practicing subject-specific tests, without focusing 

solely on test-specific items, improves student performance on both curriculum-based and 

general tests, with greater effects observed on curriculum-specific assessments. Interestingly, 

however, they found that these effects were not generalizable, as male students benefited more 
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than female students. Furthermore, they also found negative effects on achievement if 

teachers used test-specific classwork and practice tests with items similar to the final 

examination. In an earlier study, Zakharov et al. (2013) also examined several teaching 

strategies aimed at preparing students for a standardized test and found that only giving 

students more subject-specific homework with items similar to the final exam increased 

student achievement. Similarly, Brunner et al. (2007) found differential effects of teacher-led 

test-preparation strategies. Coaching students for an upcoming PISA test - which includes 

familiarizing them with the test’s key elements, content, and test-taking strategies - only 

increased the test scores of students in an upper academic track school in Reading studies, but 

not in Mathematics. Students in lower academic tracks did not benefit from test coaching in 

either subject. When they combined coaching and pre-testing, a small positive effect on 

achievement was found for both academic tracks in Mathematics, but again, only for students 

in higher academic tracks in Reading studies.  

Even though researchers argue that spending time on practising old or parallel exam 

questions, pretesting, and teaching test-taking strategies helps students familiarise themselves 

with the demands of the exam, which might increase their test performance (Brunner et al., 

2007; Jennings & Bearak, 2014; Li & Xiong, 2018; Stenlund et al., 2018), effects usually are 

only small in magnitude and not generalizable. Furthermore, several studies exist that cast 

doubt that positive effects on test achievement are, in fact, caused by teacher-led test-

preparation practices like TTT, as they found no significant increases or even decreases in 

achievement for students who received test preparation (Brunner et al., 2007; Cordero & Gil-

Izquierdo, 2018; Green, 2007).  

To the authors’ knowledge, the only meta-analyses on the association between teacher-

led test preparation and achievement have been published decades ago (Kulik et al., 1984a; 

Kulik et al., 1984b). The results showed that practicing with identical or parallel items of a 

standardized test indeed increases test scores, with the effect size depending on the type of 
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test (e.g. intelligence test, school aptitude test). These practice effects were later found again 

for cognitive ability tests (Hausknecht et al., 2007). However, the inconsistent results and 

small effect sizes found in empirical studies might point to a so far not examined indirect 

mechanism underlying the association between TTT and academic achievement. 

If the main advantage of TTT is that students become more familiar with the demands 

of the test and, therefore, feel less stressed, the influence of specific test-preparation practices 

might be mediated via decreased test anxiety and increased motivation (Green, 2007; 

Putwain, 2008). Reducing test anxiety and increasing the motivation for a standardized test 

may play a key role in improving academic performance (Almalki, 2023; Segool et al., 2013). 

The present study therefore draws on expectancy-value theory that postulates teaching 

practices to have an influence on motivation and emotion, consequently influencing 

achievement. 

1.3 Achievement Motivation 

In educational research, contemporary Expectancy-Value Theory (= EVT; Eccles, 1983; 

Eccles & Wigfield, 2020) has emerged as one of the most prominent frameworks to study 

motivation. EVT postulates that students’ motivation comprises two main components: an 

expectancy component and a value component. These two motivational self-beliefs are widely 

used in school-related research and have been found to predict students’ engagement and 

achievement both separately (Eccles & Wigfield, 2020) and interactively (Nagengast et al., 

2011; Trautwein et al., 2012). 

Expectancy beliefs refer to the subjectively perceived ability and are commonly 

operationalized with students’ (domain-specific) self-perceptions of academic competence (= 

academic self-concept, Marsh & Craven, 2006). Academic self-concept and academic 

achievement are closely associated and tend to mutually reinforce each other (Marsh & 

Martin, 2011). The value component can be described as the reasons for engaging in a task, 

domain, or school subject (Gaspard et al., 2015). Value beliefs are multidimensionally 
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conceptualized and encompass four facets (Eccles & Wigfield, 2020): intrinsic value, 

attainment value, utility value, and cost. Intrinsic value comprises students' sense of joy, 

liking, and interest. Attainment value depicts students’ personal importance of high 

achievement and personal relevance of a task/domain. Utility value reflects the perceived 

usefulness of engaging in a task/domain. Lastly, cost encompasses the undesirable effort 

required for engaging in a task/domain. 

Intrinsic and attainment value represent more intrinsic aspects of motivation, whereas 

utility value and cost are more extrinsic aspects of motivation (Shang et al., 2023; Trautwein 

et al., 2013). Utility value, for example, could resemble extrinsic motivation when a high 

school student completes the final exam in a specific subject merely to fulfill requirements for 

graduation and thus to be able to study at university (Shang et al., 2023). The student’s reason 

to work for this exam would serve solely as a means to an end. Empirical studies have shown 

that all value facets are substantially related to each other, with facets sharing “intrinsic 

aspects” - intrinsic and attainment value - revealing the strongest correlations cross-

sectionally, while utility value has the smallest relation to intrinsic value (Arens et al., 2019; 

Gaspard et al, 2015; Gaspard et al., 2022). Besides being at different ends of the intrinsic-

extrinsic spectrum, intrinsic and utility value also show the biggest gender differences 

(Gaspard et al., 2017), indicating a gender-specific identity formation during adolescence 

(Eccles, 2009).  

Students’ motivational beliefs have been found to decline during secondary school (Jacobs 

et al., 2002; Scherrer & Preckel, 2019) and to differ across domains (Gaspard et al., 2017; 

Marsh & Craven, 2006). Comparing value beliefs across different subjects, utility value for 

English was the only facet found to be rather stable and not to decline in higher grade levels 

(Gaspard et al., 2017). 

EVT further postulates that teachers’ instructional behavior affects motivation through 

students’ interpretation of instructional behavior (Rubach et al., 2023). Therefore, TTT 
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practices should also affect students’ motivation. When the test-preparation tasks are 

perceived as instrumental for achieving personal goals, they should be associated with higher 

utility value (Xie & Andrews, 2013). Whereas when the tasks are perceived as interesting and 

meaningful, they should be related to intrinsic value. Preparation for test-taking may also 

increase the notion that the test is instrumental for personal future goals, which might make it 

more meaningful, weighing out the potential negative effect of low interest in learning for it 

and, therefore, making it more intrinsically motivating (Bardach & Murayama, 2025). 

Moreover, a perceived focus on test preparation could foster students’ expectancy of success 

(e.g., self-concept) for future academic tasks or exams. 

In this study, we focus on three constructs within EVT: academic self-concept as an 

expectancy component, intrinsic value as an intrinsic, and utility value as an extrinsic facet of 

value. 

1.4 Test anxiety 

Putwain and Daly (2014) define test anxiety as “a trait-like variable referring to 

enduring differences in the tendency to become anxious in situations where one’s 

performance will be judged or evaluated.“ (p. 554). The feeling of (test) anxiousness is 

thereby characterized by worries and test-irrelevant thoughts about potential negative 

consequences, emotional and bodily symptoms, as well as behavioral and social changes (von 

der Embse et al., 2018; Stenlund et al., 2018; Segool et al., 2013).  

In recent literature, prevalences for students range between 9% and 41%, depending on 

country, age group/grades, and stakes of the exam (von der Embse et al., 2018; Segool et al., 

2013), with the prevalence of high test anxiety being likely to reside at the lower end. Even 

though results regarding the overall prevalence vary with study design, a finding that has been 

repeatedly supported is that females experience significantly more and higher (test) anxiety 

than males (von der Embse et al., 2018; Segool et al., 2013; Putwain & Daly, 2014). 

Concerning prevalences in different grades, however, the picture is less clear.  
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While some researchers find that younger children show elevated levels of anxiety 

(Brumariu et al., 2023), others report an inverse-U-shaped relationship, suggesting that test 

anxiety increases from elementary education to the middle grades, and gradually decreases 

again through higher grades (Dong, 2023; von der Embse et al., 2018). However, there are 

also studies suggesting that the prevalence increases from junior to senior high school and to 

college students (Teimouri et al., 2019). Considering these mixed results, it might not suffice 

to examine test anxiety with regard to age group or grade, but with the salience of the 

threatening stimulus: namely the test or exam.  

One explanation for differential effects might be test proximity. In their study, Dong et 

al. (2023) discuss their inverse-U-shaped result with the notion that for their sample, in grade 

2, the NTP exam is closer than in grade 1, which makes the potential threat more salient to the 

students and potential negative consequences more proximal. By grade 3, however, extensive 

test preparation and prior experience may have reduced students' test anxiety despite the exam 

being even nearer. Another explanation for the inconsistent findings regarding grades could be 

the context of the exam. Students were consistently found to experience elevated levels of test 

anxiety when consequences for failing the test were severe, indicating a disadvantageous 

effect of standardized, high-stakes tests (von der Embse et al., 2018; Segool et al., 2013). In 

contrast, Putwain (2008) found that students reported higher levels of test anxiety during 

mock or 'low-stakes' exams compared to the final examination.  

The relationship between test anxiety and academic achievement shows a similarly 

complex picture. In general, extensive evidence in the literature links heightened test anxiety 

to lower academic performance, regardless of subject and test format (Brumariu et al., 2023; 

Teimouri et al., 2019; von der Embse et al., 2018). In their meta-analysis, von der Embse et al. 

(2018) found that the negative correlation between test anxiety and performance was highest 

in studies examining this relationship in the context of standardized exams. However, it seems 

like the association depends on the test stakes and, relatedly, the students’ motivation to 
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succeed (Putwain, 2008; von der Embse, 2018). In their study with latent profile analysis, 

Stenlund et al. (2018) found that test-takers with low levels of test anxiety and high use of 

test-taking strategies (e.g. risk-taking) had the highest academic achievement.  

This raises the question whether extensive test preparation via TTT practices is 

indirectly related to students’ academic achievement, as understanding test demands might 

alleviate fear of test-taking. Even if students initially lack the skills or knowledge required, 

being aware of what skills are expected from them can provide a sense of control and 

direction (Xie & Andrews, 2013). So far, evidence regarding the relationship between test 

preparation and test anxiety suggests that knowing and using effective test-taking strategies 

might indeed have a beneficial effect (Stenlund et al., 2018, Dodeen et al., 2014). However, 

only few studies have examined this relationship, and evidence therefore is scarce.  

1.5 The present study 

The present study aims to examine the direct and indirect effects of TTT on student 

achievement, mediated via academic motivation and test emotions. Relying on a large 

longitudinal sample of Austrian secondary school students, we focus on relations between 

perceived TTT practices, students’ intrinsic motivation, perceived utility, self-concept, test 

anxiety, and achievement in the standardized school leaving examination.  

Based on the popular claim in the literature, we hypothesize that the four examined TTT 

practices (i.e., repetitive exercising, teaching test-taking strategies, referencing to the test, and 

providing exercising material) have a significant and positive direct effect on achievement in 

the standardized exam (H1a-e). Relying on previous findings (Muth & Lüftenegger, under 

review), we also expect TTT practices to have positive direct effects on students’ intrinsic 

motivation (H2a-e), perceived utility of the subject (H3a-e), and self-concept (H4a-e). 

Considering the literature, higher perceived TTT should show a negative direct association 

with test anxiety (H5a-e). Further, we hypothesize that the effects of TTT on achievement are 

mediated via intrinsic motivation (H6a-e), perceived utility (H7a-e), students’ self-concept 



  

12 

 

(H8a-e), and their test anxiety (H9a-e). A depiction of our hypothesized model is shown in 

Figure 1. 

 

Figure 1. Conceptual model of the main research questions and hypotheses in terms of (a) 
relations between teaching to the test (TTT) and the score achieved in the standardized school 
leaving examination, and (b) potential mediators of the relation between TTT and 
achievement (intrinsic motivation, perceived utility, self-concept, and test anxiety). 
Associations are examined in terms of the individual TTT practices and the second-order 
construct, respectively. 
 

2. Methods 

2.1 Procedure and Sample 

This preregistered study (Muth & Lüftenegger, 2023) was part of a larger longitudinal 

project (“Identification of School Success Factors in General Secondary Schools”, 

Lüftenegger et al., 2022), conducted in cooperation with the Austrian Federal Ministry of 

Education, Science, and Research. In the project, data were collected at four measurement 

waves: April 2022, September/October 2022, April 2023, and May/June 2023. This study 

used data from waves 1, 2 and 4, ensuring equally spaced time intervals. 
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In Austria, secondary education begins after four years of elementary school and is 

divided into lower (grades 5–8) and upper phase (grades 9–12). After grade 8, students choose 

between continuing in an academic track (“Gymnasium”) or switching to vocational 

education. Upper secondary education ends with the standardized school-leaving examination 

(“Zentralmatura”) in grade 12. Passing this exam qualifies students for university admission, 

regardless of point average, making its stakes low to moderate compared to other international 

school leaving examinations (Klein et al., 2009).  

For this study, 30 Gymnasium schools were recruited, representing approximately 11% 

of all academic secondary schools in Austria. In all waves, data were collected from the same 

cohort: in wave one, students were in grade 11, while in wave two to four, the cohort had 

transitioned to grade 12. In wave one to three, students conducted online surveys during 

regular classroom lessons, for which they gave written informed consent and could opt out of 

the survey at any time without further consequences. In all three waves, students were 

supervised by trained research assistants. Wave four consisted of collecting the results from 

the written standardized school leaving examination in the subject English as a foreign 

language via teacher reports. As the exam is standardized, in 2023, all students from Austrian 

general secondary schools took the exam on 9th May. After the exam, the corresponding 

English teachers were asked to upload the exam results on a password-secured server at the 

University of Vienna that could only be accessed by the research team.  

The study followed the Declaration of Helsinki and was approved by the Ethics 

Committee of the University of Vienna (00724). A total of 1935 students participated in at 

least one wave. In this study, only students who took the written standardized school leaving 

examination in the subject English were included, as missing values would be missing not-at-

random and therefore might introduce bias (Graham, 2009). As 548 participants did not take 

the exam (because they chose another language or did not pass grade 12), the final sample 
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consisted of n = 1387 students (59.8% female, 37.7% male, 1.0% diverse) aged between 15 

and 20 years at wave one (MAge = 17.01, SD = 0.75). 

2.2 Measures 

All items were answered regarding the subject English as a foreign language, targeting 

either the English lessons or perceived teaching habits of the classes’ English teachers. 

Demographic information about age, self-reported gender, and educational background was 

collected during the first wave or in subsequent waves if a student had not participated 

initially. Students were also asked to specify their regular school class and English group, as 

some classes were reorganized for English instruction (divided or merged). 

Teaching to the test  

TTT was assessed at wave one, using four scales from Muth et al. (2025). Students 

indicated their teachers’ tendency for repetitive exercising, using test-taking strategies, 

referencing to the test, and using exercising material similar to the upcoming test. All items 

were answered on a 5-point Likert-type scale ranging from 1 (Never) to 5 (Always). Table 1 

shows the number of items, sample items, and reliability per scale. 

 

Table 1. Number of Items, Sample Items, And Composite Reliabilities of Teaching to the Test Scales 

Note. k = number of items per scale, Ω represents the composite reliability coefficient 
 

Scale k Sample item Ω 

Repetitive exercising 4 
In English lessons, we review the characteristics of different 

text types. 

.77 

Test-taking strategies 4 

In English lessons, we practice certain phrases that can earn 

us a lot of points in texts on the standardized school leaving 

examination. 

.64 

Referencing to the test 3 

Our English teacher gives us examples of how new lesson 

topics could be tested in the standardized school leaving 

examination. 

.85 

Exercising material 4 
Our English teacher provides us with examples of previous 

standardized school leaving examinations. 

.80 
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Student motivation.  

The assessment of student motivation took place at wave two and was based on 

Expectancy-Value Theory (Eccles, 1983). To represent the expectancy component, we used a 

scale by Arens et al. (2020) to measure students’ domain-specific academic self-concept (k = 

4, sample item: “I have always been good at English.”, Ω = .86). For the value component, we 

used two scales by Gaspard et al. (2022) to assess students’ intrinsic motivation (k = 3, “I 

simply like English”, Ω = .93), and the perceived utility of the subject (k = 3, “What we learn 

in English is useful for my everyday life”, Ω = .55). All items measuring student motivation 

were answered on a 5-point Likert-type scale, ranging from 1 (Not true at all) to 5 (Totally 

true). 

Test anxiety. 

We assessed test anxiety at wave two, using a scale from the short version of the 

Achievement Emotions Questionnaire (AEQ; Bieleke et al., 2021). Students read a short 

introductory text and were then asked to indicate how they typically feel when writing an 

exam in the subject English (sample item: “I am very nervous.”, Ω = .90). The items were 

answered on a 5-point Likert-scale, ranging from 1 (Not true at all) to 5 (Totally true). 

Academic achievement. 

Academic achievement was operationalized as the students’ scores in the written 

standardized school leaving examination in the subject English. The exam takes place at the 

same time all over Austria and contains equal tasks for each student, divided into four parts: 

reading comprehension, language in use, listening comprehension, and writing (Austrian 

Federal Ministry of Education, Science and Research, n.d.). The standardized scoring and 

grading guidelines are provided by the Austrian Federal Ministry of Education, Science, and 

Research, ensuring a uniform grading process across schools. Achievement is weighted 

equally in the four parts of the exam, with the minimum score being zero and the maximum 
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being 100 weighted points. To pass the exam, students need at least 60 points (BMBWF, 

2023).  

2.3 Statistical analyses 

Data were analyzed using the statistical programs R, Version 4.4.2 (R Core Team, 

2024), and MPlus 8.11 (Muthén & Muthén, 2024). In preliminary analyses, we calculated 

descriptive statistics, bivariate correlations, and gender differences in R, as studies 

consistently found girls to experience higher test anxiety and - in the context of language 

learning - higher motivation and achievement than boys (von der Embse et al., 2018; Gaspard 

et al., 2017; Voyer & Voyer, 2014). Furthermore, we calculated composite reliabilities (Ω), 

intra-class correlations (ICCs), and confirmatory factor analyses (CFAs) for all scales in 

MPlus. For the CFAs, we used the robust maximum likelihood estimator (MLR) along with 

the “type = complex” design feature to account for the hierarchical nature of the data 

(Bardach et al., 2020). Model fits for all CFA models were assessed using the comparative fit 

index (CFI), Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA), 

and standardized root mean square residual (SRMR), following the criteria from Hu and 

Bentler (1999) for excellent and acceptable fit: CFI and TLI > .95 and .90, and RMSEA and 

SRMR < .06 and .08. Missing data (12.0% to 18.7% at the item level) were handled with full 

information maximum likelihood (FIML; Enders, 2022).  

To answer our research questions, we fit five multilevel mediated structural equation 

models: four with the individual TTT practices as single predictors, and one with a parcelled 

second-order factor TTT as predictor (a detailed explanation of the parceling procedure is 

provided in the supplement). In these models, we used the Bayesian Markov Chain Monte 

Carlo (MCMC) estimation method to obtain bias-corrected estimates, as bootstrapping in 

conjunction with multilevel modeling is not available in MPlus 8.11. The models were 

specified solely at the individual level, as our focus was on students’ subjective perceptions of 

their classrooms rather than classroom climate effects (Bardach et al., 2020). This approach 
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aimed only to account for the hierarchical data structure. We used the program’s default of 

non-informative priors for the prior distribution and specified eight chains for the Gibbs 

sampler, with a minimum of 10,000 iterations. BCONVERGENCE was set to 0.002. 

Convergence was evaluated by examining trace plots for all parameters and ensuring the 

Potential Scale Reduction criterion was less than 1.004. This specification equals an effective 

sample size of 1000 posterior draws (Gelman & Rubin, 1992; Zitzmann et al., 2021). At the 

individual level, all variables were group-mean centered. Mediator variables were modeled to 

correlate. 

3. Results 

3.1 Preliminary results 

Descriptive statistics, bivariate correlations, and ICCs of the model variables are 

presented in Table 2. For utility, the high values in skewness and kurtosis indicated non-

normally distributed data, suggesting that, on average, students chose high values when 

answering the scale. Especially for the TTT scales, we found high ICCs (> 0.3; Bliese, 1998), 

demonstrating the need to control for the hierarchical data structure. CFA models of all scales 

showed good to excellent model fits (RMSEA = 0.00-0.112, CFI = 0.979-1, TLI = 0.938-1, 

SRMR = 0.00-0.018). 

We found no statistically significant gender differences in the motivational variables, 

however, Welch’s t-tests revealed a moderate and statistically significant gender difference in 

test anxiety (t(982.4) = -10.5, p < .001, d = -0.63), indicating higher test anxiety in 

participants who identified as female (Mfemale= 3.25, SD = 1.11; Mmale = 2.57, SD = 1.05). 

Further, we found a small and statistically significant gender difference in academic 

achievement in favor of male participants (t(1195.5) = 2.37, p = .018, d = 0.13). We therefore 

included gender as a control variable for test anxiety and achievement in all main models. 

Results from the gender difference testing are presented in Table S1 in the supplement. 
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Table 2. Descriptive Statistics and Bivariate Correlations of Model Variables 
Variable 1 2 3 4 5 6 7 8 9 

          

1. Repex_T1 -         

2. Strat_T1 .66* -        

3. Reft_T1 .64* .64* -       

4. Mat_T1 .65* .55* .56* -      

5. Intrinsic_T2 .07 .05 .09* .02 -     

6. Utility_T2 .08 .05 .08* .03 .48* -    

7. Self-Concept_T2 .05 .00 .04 -.05 .64* .41* -   

8. Anxiety_T2 -.11* -.06 -.08 .00 -.20* -.12* -.35* -  

9. Test Score .06 -.01 -.03 -.04 .38* .27* .57* -.31* - 

          

Number of items 4 4 3 4 3 3 4 4 - 

Theoretical range 1-5 1-5 1-5 1-5 1-5 1-5 1-5 1-5 0-100 

M 3.35 2.71 2.62 2.70 3.78 4.31 3.77 2.98 76.37 

SD 0.87 0.82 1.05 1.12 1.06 0.77 0.89 1.14 13.36 

Skewness -0.31 0.21 0.17 0.37 -0.61 -1.16 -0.41 0.11 -0.62 

Kurtosis -0.43 -0.44 -0.74 -0.84 -0.44 1.12 -0.50 -0.97 -0.04 

Minimum 1 1 1 1 1 1 1 1 28.12 

Maximum 5 5 5 5 5 5 5 5 99.42 

Omega 0.77 0.64 0.85 0.80 0.93 0.55 0.86 0.90 - 

ICC 0.24 0.20 0.21 0.33 0.05 0.07 0.04 0.02 - 

Note. Boldface indicates p < .05, boldface with * indicates p < .01. Abbreviations: Repex = Repetitive 

exercising, Strat = Test-taking strategies, Reft = Referencing to the test, Mat = Exercising material, T1 = wave 

one, T2 = wave two, ICC = Intraclass correlation. “Omega” denotes the composite reliability of the scales. 

 

3.2 Direct effects on academic achievement 

Contrary to H1a-e, our models revealed no statistically significant direct effects of 

either of the four TTT practices or TTT as a second-order factor on academic achievement. 

However, all five models showed statistically significant positive direct effects of academic 

self-concept on achievement, with standardized effects ranging from ß = .591 to ß =.596. 

Also, we found consistent statistically significant negative direct effects of test anxiety on 

achievement in all five models, with effect sizes ranging from ß = –.091 to ß = –.097. 

Coherent to our hypotheses (H2a, b, c & e), all TTT practices except using exercising 

material similar to the test showed (small) statistically significant positive effects on students’ 

intrinsic motivation, with effect sizes ranging from ß = .088 (for referencing to the test) to ß = 
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.116 (for test-taking strategies). When treated as a second-order factor, the effect size for the 

influence of TTT on intrinsic motivation was ß = .094.  

For utility, we found all four TTT practices as well as TTT as a second-order factor to 

show statistically significant positive effects on perceived utility. Even though all effects can 

be categorized as small, the (descriptively) strongest effect was found for test-taking strategies 

(ß = .187), followed by repetitive exercising and referencing to the test (both ß = .166), and 

exercising material (ß = .112). Overall, TTT had an effect size of ß = .176. These findings 

support our hypotheses H3a-e. 

Regarding the effects of TTT practices on academic self-concept and test anxiety, we 

found only repetitive exercising and test-taking strategies to be statistically significantly 

associated with both mediator variables. Both practices showed small positive effects on 

academic self-concept, and small negative effects on test anxiety, supporting our hypotheses 

H4a, H4b, H5a, and H5b. Furthermore, TTT as a second-order factor had a small but 

statistically significant negative effect on test anxiety, supporting H5e. For all other 

associations between TTT practices and ASC or test anxiety, as well as for the path of the 

second-order factor TTT on academic self-concept, the trends show in the expected direction 

but are non-significant. All results are listed in Table 3.  

3.3 Indirect effects on academic achievement 

Regarding indirect effects on academic achievement, we found no statistically 

significant indirect effects of either TTT practice or TTT as a second-order factor via intrinsic 

motivation or utility, contradicting our H6a-e and H7a-e. However, self-concept significantly 

mediated the relationship between academic achievement and repetitive exercising (ß = .064) 

and test-taking strategies (ß = .050). Furthermore, test anxiety had a significant mediating role 

in the relationship between repetitive exercising and achievement (ß = .009), and between 

test-taking strategies and achievement (ß = .010). These findings support H8a, H8b, H9a, and 

H9b.  
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Table 3. Direct Effects of the Mediation Models. 

Hypothesis Predictor Mediator Est. (PSD) Std. Est. Sig. 

Direct Effects on achievement 

H1a Repetitive exercising  1.384 (.729) .059  

  Intrinsic Motivation -.124 (.601) -.009  

  Utility -.387 (.961) -.019  

  Academic Self-Concept 8.387 (.650) .591 * 

  Test Anxiety -.991 (.319) -.091 * 

H1b Test-taking strategies  .415 (1.535) .010  

  Intrinsic Motivation -.161 (.604) -.013  

  Utility -.204 (.976) -.010  

  Academic Self-Concept 8.400 (.656) .592 * 

  Test Anxiety -1.035 (.319) -.095 * 

H1c Referencing to the test  -.804 (.475) -.051  

  Intrinsic Motivation -.158 (.602) -.012  

  Utility .046 (.962) .002  

  Academic Self-Concept 8.333 (.656) .587 * 

  Test Anxiety -1.062 (.318) -.097 * 

H1d Exercising material  .780 (.683) .035  

  Intrinsic Motivation -.174 (605) -.014  

  Utility -.296 (.952) -.014  

  Academic Self-Concept 8.470 (.662) .596 * 

  Test Anxiety -1.018 (.317) -.094 * 

H1e TTT  .142 (.630) .006  

  Intrinsic Motivation -.152 (.602) -.012  

  Utility -.200 (.977) -.010  

  Academic Self-Concept 8.405 (.647) .592 * 

  Test Anxiety -1.040 (.316) -.096 * 

Direct effects on mediators 

H2a Repetitive exercising Intrinsic Motivation .170 (.069) .092 * 

H2b Test-taking strategies  .387 (.157) .116 * 

H2c Referencing to the test  .109 (.044) .088 * 

H2d Exercising material  .093 (.065) .054  

H2e TTT  .161 (.059) .094 * 

H3a Repetitive exercising Utility .190 (.055) .166 * 

H3b Test-taking strategies  .390 (.129) .187 * 

H3c Referencing to the test  .130 (.036) .166 * 

H3d Exercising material  .122 (.053) .112 * 

H3e TTT  .189 (.047) .176 * 

H4a Repetitive exercising Academic Self-Concept .180 (.065) .108 * 

H4b Test-taking strategies  .256 (.143) .085 * 

H4c Referencing to the test  .055 (.041) .050  

H4d Exercising material  .002 (.060) .001  

H4e TTT  .087 (.055) .057  

H5a Repetitive exercising Test Anxiety -.235 (.081) -.108 * 

H5b Test-taking strategies  -.413 (.181) -.105 * 

H5c Referencing to the test  -.062 (.052) -.042  

H5d Exercising material  -.107 (.076) -.052  

H5e TTT  -.156 (.070) -.077 * 
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Lastly, test anxiety significantly mediated the relationship between the second-order factor 

TTT and achievement (ß = .007), but the effect size is not substantial. There were no 

significant indirect effects for referencing to the test or exercising material via academic self-

concept or test anxiety. All indirect effects are presented in Table 4. 

Table 4. Indirect Effects of the Mediation Models. 

Hypothesis Predictor Mediator Est. (PSD) Std. Est. Sig. 

Indirect effects on achievement 

H6a Repetitive exercising Intrinsic Motivation -.016 (.111) -0.001  

H6b Test-taking strategies  -.052 (.260) -0.001  

H6c Referencing to the test  -.013 (.072) -0.001  

H6d Exercising material  -.008 (.070) 0.000  

H6e TTT  -.020 (.103) -0.001  

H7a Repetitive exercising Utility -.067 (.192) 0.009  

H7b Test-taking strategies  -.071 (.412) -0.002  

H7c Referencing to the test  .005 (.129) 0.000  

H7d Exercising material  -.027 (.129) -0.001  

H7e TTT  -.035 (.190) -0.002  

H8a Repetitive exercising Academic Self-Concept 1.500 (.544) 0.064 * 

H8b Test-taking strategies  2.139 (1.213) 0.050 * 

H8c Referencing to the test  .460 (.349) 0.029  

H8d Exercising material  .013 (.513) 0.001  

H8e TTT  .729 (.466) 0.033  

H9a Repetitive exercising Test Anxiety .220 (.112) 0.009 * 

H9b Test-taking strategies  .406 (.238) 0.010 * 

H9c Referencing to the test  .060 (.062) 0.004  

H9d Exercising material  .100 (.088) 0.005  

H9e TTT  .152 (.091) 0.007 * 

Note. Est. = unstandardized parameter estimates; PSD = posterior standard deviation; Std. Est. = standardized 

estimate; Sig. = Statistically significant results. 

 

4. Discussion 

In this study, we examined direct and indirect effects of differential TTT practices and 

TTT as a higher-order construct on academic achievement, while considering potential 

mediating effects of students’ self-concept, intrinsic motivation, utility value, and test anxiety. 

We used the data of a large sample of Austrian secondary school students from grade 11 and, 

consecutively, grade 12 who took the standardized final exam in secondary education in the 

subject English as a foreign language. We hypothesized TTT (practices) to have a direct 

positive effect on achievement and motivation, a direct negative effect on test anxiety, and 
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indirect positive effects on academic achievement. To examine these associations, we used 

multilevel structural equation modeling, while controlling for gender differences in test 

anxiety and academic achievement. 

Contrary to our hypothesis, we found no direct effect of perceived TTT on academic 

achievement, neither for the higher-order construct, nor for the four differentially examined 

practices. This indicates that, at the end of students’ school careers, the perceived TTT 

practices themselves have no direct effect on test performance. These results reinforce the 

already existing doubt about the potential threat of inflated test scores and thus reduced test 

validity that targeted test preparation supposedly represents (Brunner et al., 2007; Cordero & 

Gil-Izquierdo, 2018; Green, 2007). However, our results largely support our initial 

argumentation that the main point of TTT might be familiarizing students with the test 

demands and a positive effect on achievement might therefore be mediated via reduced test 

anxiety and increased motivation.  

Considering the second-order construct TTT, we found positive associations with the 

perceived value of the subject and a negative link to test anxiety, but, on average, students 

who perceived different levels of TTT did not differ in their perceived competence. Indirect 

effects on achievement were only found for the path via test anxiety.  

Regarding differential effects, we found that especially perceived repetitive exercising 

and teaching of test-taking strategies directly affected all mediator variables in the expected 

directions (i.e., positive for motivation, negative for test anxiety). Referencing to the test was 

only associated with an increased value component of motivation (both intrinsic and 

extrinsic), whereas test-like materials were only associated with higher utility (extrinsic value 

component). Interestingly, however, intrinsic motivation and utility were not found to have 

significant direct or indirect effects on academic achievement. Indirect effects of repetitive 

exercising and test-taking strategies on academic achievement were instead mediated via the 

expectancy component, meaning that students who perceived their teachers to use these 
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practices more had a higher academic self-concept and - mediated through that - scored higher 

in the standardized school examination. Also, both TTT practices were linked to lower test 

anxiety, which was associated with higher academic achievement. These results resonate with 

the findings from Stenlund et al. (2018), who examined test-taking behavior profiles and 

found that “calm risk-takers” with low levels of test anxiety and motivation (value 

component) had the highest achievement.  

Our findings are of high practical relevance. Contrary to the frequent claim that TTT 

artificially inflates test scores (Kulik et al., 1984a, 1984b; Welsh et al., 2014), it seems like - 

at least in the context of the Austrian school leaving examination - this is not the case. We can 

therefore be optimistic that the examined type of test preparation does not lead to adept test-

takers who lack content knowledge but are highly skilled in ticking the correct boxes and 

scoring high. Rather, perceived TTT appears to be a useful strategy to help students mentally 

prepare for the test; to understand its value, become optimistic in their own skills, and feel 

less test-anxious because they know the demands for succeeding, consequently leading to 

better achievement. If we see the main goal of education as raising competent citizens who 

enjoy learning and do not fear proofing their learning outcomes, educators need tools to make 

the environment in which these outcomes are tested as comfortable as possible. This includes 

using motivating teaching practices that also transparently inform students of what is expected 

from them and why (von der Embse, 2018). The results of our study suggest that TTT 

practices might fall into that category. Teachers might therefore use TTT practices with a clear 

conscience to familiarize students with test demands. Regarding more actionable implications, 

these practices could also be used as a tiered and individualized intervention. If teachers 

notice individual students struggling with motivational issues or elevated test anxiety for an 

upcoming exam, TTT practices might be especially beneficial to them and therefore provide a 

more targeted form of support.  

 



  

24 

 

4.1 Limitations and future directions 

Even though our study has several considerable strengths such as a large sample size, a 

longitudinal design, and elaborate statistical methods, it also comes with limitations that need 

to be addressed. Even though one aim of our study was to expand the knowledge about TTT 

from mere teacher evaluations to student perception, this specification also creates an 

incomplete picture. In our study, we focused on how students perceive their teachers to teach 

to the test, but we have no information on whether the students’ perception is in accordance 

with their teachers’ behavior. Studies so far have shown that students can offer valuable and 

reliable insights into teachers' instructional habits (Li & Xiong, 2018). Nevertheless, future 

studies should consider implementing a multi-informant approach and collecting data from 

several stakeholders (e.g., students, teachers) as well as with more objective methods like 

classroom observations. Furthermore, a subjective individual assessment of TTT may not be 

completely judicious, as the construct is clearly situated on the classroom level. Instead, an 

aggregated, class-average evaluation could be used to determine whether TTT influences 

aggregated or individual performance. 

Another limitation of our study is the low reliability of the utility scale (ω = .553). 

Reliability reflects the consistency of a measure, and a scale with poor reliability introduces 

measurement error, which can attenuate observed effect sizes and reduce statistical power, 

thereby limiting the precision and interpretability of findings (Gelman & Carlin, 2014; Yang 

& Green, 2011). This issue is particularly relevant for our study, as it may have contributed to 

the lack of significant results related to utility value. However, it is important to note that the 

utility scale was only one component of our broader assessment of motivation, which also 

included measures of intrinsic motivation and self-concept with stronger psychometric 

properties. Despite this limitation, our findings remain valuable as they provide insights into 

the complex interplay between TTT, different motivational constructs, and achievement. 
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Future research should consider employing more reliable measures or refining the utility scale 

to improve its psychometric properties and ensure more robust conclusions. 

Furthermore, it is important to consider our research context. Concerning consequences, 

the standardized exam in this study can be categorized as having medium to low stakes 

compared to standardized tests in other countries (Klein et al., 2009). Studies conducted in 

other countries might therefore find TTT to be used and perceived more excessively, with a 

mere focus on test-drilling. This could likely change some results. More research is needed to 

receive a clear picture of which teaching strategies teachers use (and students perceive), 

depending on whether they are preparing for a test or not, and - if so - depending on the test’s 

stakes (Green, 2007). Future studies should therefore try to examine TTT in the context of 

several tests of differing stakes and degrees of standardization. Future research endeavors 

should also explore how these associations differ across various school subjects. In this study, 

we focused on English as a foreign language, which provides a very limited context 

considering the number of subjects taught in school and tested in standardized tests. In 

general, studies have found students to report specifically high value beliefs in English 

(Gaspard et al., 2017; Goetz et al., 2014; Juvonen et al., 2012), which made this subject 

especially interesting. However, the mechanisms found in this study might not fully apply to 

other subjects like Mathematics. Future studies could therefore extend their analyses to 

additional subjects and adopt an even more differentiated approach by examining associations 

with more fine-grained test results (i.e., only the receptive or productive part of language 

tests). Also, in our study, all observed effects were very small, raising the question of whether 

effect sizes might vary across different student groups. Future research could offer a more 

nuanced perspective by identifying which students benefit most from TTT practices, 

incorporating factors such as gender, first language, or perceived stakes. This again could 

provide researchers and educators with important insights into how test preparation in schools 

influences learning outcomes and gives important implications for teaching practice. 
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Lastly, we assessed students’ general test anxiety for taking a test in the subject English 

rather than asking them about their specific test anxiety for the standardized school leaving 

examination. On the one hand, this increases the generalisability of our results because we 

found statistically significant results for the association with TTT, regardless of the testing 

context. On the other hand, previous work (Putwain, 2008) found that the stakes of a test 

influence the magnitude of test anxiety, so a more explicit measure might have led to bigger 

effect sizes in our study. In previous studies, test anxiety has also been found to be negatively 

correlated with motivation (Brumariu et al., 2023; Rubach et al., 2023). Therefore, TTT may 

influence achievement through another pathway than examined in this paper. Future studies 

should consequently implement experimental study designs or statistical methods like latent 

change score modeling to strengthen the evidence regarding more causal pathways.  

5. Conclusion 

In light of the limited research regarding the pathways through which TTT might affect 

academic achievement, this study contributes to closing this gap by providing first-time 

evidence of indirect effects via motivation and test anxiety. By doing so, we support the 

argument of Green (2007) who noted that „it seems to be washback to the learner (possibly in 

the form of motivation to succeed) rather than washback to the programme, which has the 

greater relevance to test score gains“ (p. 93). We found TTT to be a useful tool to decrease test 

anxiety, increase motivation, and, through that, help students perform better on standardized 

tests. As no direct effects of TTT on academic achievement have been found, we can 

confidently say that TTT does not artificially increase test scores for the sake of student 

motivation. Rather, with moderate use, teachers can support their students in showing their 

true potential when it comes to proofing their learning outcomes.  
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Abstract: During puberty, children experience an increased need for autonomy in all areas of their

lives, including school. However, teachers use different levels of autonomy-supportive teaching

strategies, which might have detrimental effects on students’ perceived competence andÐbuilding

on self-determination theoryÐmotivation to learn. In this preregistered study, we investigated

whether students could buffer the negative impact of little perceived autonomy support in the

English-language classroom on their perceived competence and, consequently, two motivational

outcomes (grade aspirations, intrinsic motivation) by using non-academic English-language ICTs in

their free time. We calculated several (moderated) mediation models with a Bayesian estimator, using

data from N = 1288 Austrian secondary school students who answered three online questionnaires

between May 2022 and April 2023. The results showed that perceived competence predicts both

types of motivation and is influenced by students’ use of non-academic English-language ICTs.

However, the effects of autonomy-supportive teaching strategies depend on which variables are

included in the models. Our study therefore highlights the importance of examining several aspects

of autonomy-supportive teaching and including variables from outside the school to represent the

complex environment in which students’ motivation is shaped.

Keywords: self-determination theory; basic needs; English language learning; non-academic ICTs;

autonomy-supportive teaching

1. Introduction

Motivational processes play a crucial role in every area of education and are a pivotal
requirement for life-long learning [1], a skill that is highly needed in our ever-changing
world. Especially when it comes to adapting to new and sustainable lifestyles or tech-
nologies, a high motivation to learn can be beneficial for these processes of change [2].
Traditionally, motivation is distinguished into intrinsic motivation, where learning is un-
dertaken for the learner’s inherent interest and enjoyment, and extrinsic motivation, where
the learner strives to attain a certain outcome separate from learning itself [3]. Numer-
ous studies and meta-analyses have shown that higher intrinsic motivation promotes,
among others, energy for action [4], engagement, persistence, well-being, and even better
grades [5]. However, educational systems around the world also contain aspects that
might be more extrinsically motivating, such as receiving good grades in high-stakes tests.
While it presumably lies in human nature to be innately curious and interested in learning,
self-determination theory (SDT [6]) proposes that, to maintain (intrinsic) motivation, the
basic needs for autonomy and competence must be satisfied [7]. In adolescence, the need
for autonomy in particular has been found to increase [8], posing important implications
for learning environments and educators. This increasing need for autonomy and inde-
pendence as students enter adolescence makes it particularly important to understand the
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effects of teachers’ autonomy-supporting teaching strategies in the context of secondary
school classrooms (although autonomy-supportive teaching is relevant across contexts).

While countless studies [9] have examined the relevance of basic need satisfaction
for school-related motivation, most of them focus on STEM subjects, leaving a gap for
language learning, especially in secondary school. Furthermore, in studies examining
language learning in school, one factor of increasing importance in the past decades has
consistently been overlooked: the influence of informal learning outside of the school. In
our digitalized age, students are now able to access a plethora of content in almost every
language, with content in English dominating the internet [10]. However, little to nothing is
known about the effects of this type of self-determined and informal learning on students’
motivation, achievement, or general experiences in school. It might well be the case that
students who experience a lack of autonomy inside the classroom try to (consciously or
unconsciously) compensate for this lack by engaging with non-academic English-language
content in their free time, which might in turn affect their perceived competence and
hence protect their intrinsic motivation to learn the language from detrimental effects of an
unsatisfied need for autonomy.

In this study, we draw upon these theoretical assumptions and use self-determination
theory to longitudinally investigate the relationships between adolescents’ English-related
basic needs and school-related motivation (in terms of intrinsic motivation and extrinsic
achievement aspirations), while considering the use of non-academic English-language
information and communication technology (ICT) as a moderating factor. In doing so,
we aim to contribute to the lack of studies about self-determination theory in language
learning and open up a novel field of research incorporating ICTs into motivation research
by offering initial evidence of their theoretical and practical relevance.

1.1. Basic Needs and Intrinsic Motivation

Self-determination theory is a comprehensive macro-theoretical framework of human
motivation that is built around six overlapping mini-theories [4]. This study focuses on
cognitive evaluation theory and basic need satisfaction theory.

Cognitive evaluation theory explains how social contexts shape intrinsic motivationÐthe
highest level of self-determination. Intrinsic motivation energizes people to do things for
their own sake. Students experiencing such inherent motivation derive personal rewards
from learning tasks and need no further reward or compensation [4], and this energization
is further connected to feelings of interest and enjoyment. Students’ amount of intrinsic
motivation varies between academic subjects (e.g., [11,12]); they show higher intrinsic
motivation in subjects they feel align better with their personal interests. Intrinsic motiva-
tion can be shaped by the characteristics of the social environment and the accompanying
satisfaction of basic needs.

Basic need satisfaction theory proposes the universal importance of three basic needsÐ
autonomy, competence, and social relatednessÐfor optimal motivation and well-being.
Students experiencing autonomy perceive that they can decide for themselves which ex-
ercises and tasks to complete. Perceived competence relates to students feeling capable
and self-efficacious in dealing with the demands of their classroom environment. Aca-
demic self-concept is closely related to the need for competence satisfaction postulated in
SDT [10]. Social relatedness refers to students’ feeling of belonging and being connected
with important others (e.g., classmates, friends, teachers, parents).

In the educational context, recent meta-analytic evidence shows perceived competence
to be the strongest predictor for intrinsic motivation out of the three basic needs [5,13,14].
This is in accordance with other prominent theoretical frameworksÐsuch as expectancy-
value theory [15,16] or person±object theory of interest [16]Ðthat posit a strong link between
competence beliefs and intrinsic aspects of motivation. Social contexts can shape need
satisfaction and subsequently affect individuals’ intrinsic motivation and well-being.
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1.2. Autonomy-Supportive Teaching

An autonomy-supportive context is expected to promote the satisfaction of all three
basic needs [4]. Meta-analytic evidence supports this basic tenet of SDT and also suggests
that autonomy-supportive teaching strategies lead to higher intrinsic motivation via basic
needs [13,17]. What can be considered an autonomy-supportive context is less clear,
however, as several conceptualizations and scales have been used in SDT research.

On a conceptual level, autonomy-supportive teaching typically entails (1) the adoption
of student-focused attitudes, including offering choices and inviting students to pursue their
personal interests (=student focus; [18±20]), and (2) working constructively with students to
help them successfully accomplish important learning tasks (=understanding; [21]). These
teaching strategies concur with a newly developed classification system developed by a
panel of 34 international SDT researchers, who identified 11 autonomy-supportive teacher
behaviors, including ªallow for student input or choiceº, ªteach in student preferred waysº,
and ªrely on invitational languageº [22].

Although it is widely accepted that autonomy support can be provided through sev-
eral instructional strategies, existing systematic research syntheses (meta-analyses, e.g., [13])
have not distinguished between different teaching strategies. Also, many studies only
considered an overall autonomy-supportive atmosphere (e.g., [23]) or a single autonomy-
supportive strategy (e.g., [24]). For notable exceptions, see the studies by Flunger et al.
(2022; [25]), which investigated students’ perceptions of the teaching strategies of pro-
viding choices, providing meaningful rationales, accepting frustration, and stimulating
interest, and Patall et al. (2018; [26]), which showed that several autonomy-supportive
strategies (provision of choices, consideration of students’ opinions/interests, opportunities
to work in your own way) are distinguishable in the science classroom. Especially when
teachers provide their students with choices, it leads students to experience control and
perceive competence.

Teachers’ autonomy support has been shown to be more important for students’ need
satisfaction than parents’ autonomy support [13]. The effect of parental support also
decreases as students grow older. Hence, there is a need for more studies on the relative
impact of different teaching strategies on student outcomes. In this study, we therefore focus
on two perceived autonomy-supportive teaching aspectsÐproviding choices to students
and teachers’ constructive supportÐand their impact on students’ perceived competence
and intrinsic motivation. We examine this path via perceived competence as this basic need
was found to be both an important consequence of autonomy-supportive teaching and a
crucial antecedent of intrinsic motivation.

1.3. Grade Aspirations

Aspirations are personal goals that individuals hope to attain in the future [27]. At
the end of secondary school, aspirations typically include achievement strivings and
educational or employment plans. Put differently, they represent the reasons or motives for
studying [3]. These aspirations are more extrinsically motivated, as they represent striving
for the attainment of a valued outcome [4]. Grounded in theory (SDT [6]; expectancy-value
theory [15]) and demonstrated in empirical findings ([28,29]), these wishes are related to
competence expectations in predicting academic achievement, future educational behavior,
and career plans.

In the Austrian educational system, the upper secondary school graduation exam
(ªMaturaº) is a low- to middle-stakes test that provides students with valuable information
for their further career and educational choices. Achievement strivings related to this
exam can be seen as consequences of competence expectations and are a prerequisite for
academic achievement and later educational and career aspirations. Specific aspirations
related to achievement tasksÐin contrast to more general intentionsÐparticularly predict
later student achievement outcomes [30]. Previous results on academic striving for better
marks largely come from STEM domains [26,29]; empirical evidence from language subjects
is largely missing. In our study, we use grade aspiration for the written graduation exam in
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English as a more extrinsic outcome, which is conceptualized as a consequence of students’
competence expectations in English.

1.4. Non-Academic ICTs and Learning Outcomes

Especially during the COVID-19 pandemic, the use of information and communi-
cation technology (ICT) in education rapidly grew worldwide as classrooms needed to
be transferred to the online context. But also outside of school, students are increasingly
used to interacting with and through ICTs [31]. In 2022, 96% of Europeans between 16
and 29 years old reported using the internet on a daily basis, with social media leading the
chart of usage possibilities [32].

When examining the impact of ICTs on education, studies need to distinguish different
contexts for and types of ICT use. Students can either use ICTs at school or at home and
either for learning (academic ICTs) or for entertainment (non-academic ICTs). Even though
many educators and parents fear a general negative impact of ICT use on learning outcomes
ªbecause students may spend their time using ICT for leisure activities instead of using the
tool for learningº ([33], p. 1), empirical results are mixed. While some studies find that
spending more time on non-academic ICTs (like playing games, social networking, and
downloading or consuming music and movies) was negatively associated with academic
achievement (e.g., [33±35]), other studies have shown positive effects in several domains
like mathematics, science, and languages (e.g., [36,37]).

Concerning (English) language learning, ICTs can offer many benefits, like wide access
to additional information and material, authentic input from and facilitated contact with
native speakers, and the possibility to choose content of interest. On social media, content
is often created and consumed in the English language, even by users who are not native
English speakers, increasing the amount of time spent engaging with the language. This
self-determined contact with a foreign language makes it likely that using non-academic
ICTs for language learning promotes learner autonomy and motivation, the foundation
of meaningful and life-long learning ([33,38]). Studies on this, however, are lacking. In
our study, we therefore examine whether the use of non-academic English language ICTs
outside of school helps students with little perceived autonomy in the classroom (in terms
of teachers’ tendency to provide choices) to regain some of this autonomy.

1.5. The Present Study

The aim of the present study was to contribute to a better understanding of the
processes that influence students’ motivation to learn and that, consequently, lead to sus-
tainable education. Building on the framework of self-determination theory [6], this study
investigates the effect of two autonomy-supportive teaching strategies, i.e., providing
choices and constructive teacher support in the English-language classroom, on students’
perceived competence and continuative, school-related motivation. By including students’
use of non-academic English-language ICTs in their free time as a potential moderating
factor, we aim to tackle the existing gap regarding the influence of informal learning on
school outcomesÐa factor that often is neglected by educational researchers. As self-
determination theory assumes that students subjectively experience autonomy-supportive
teaching differently, which in turn affects their motivation to different degrees, we fo-
cused on students’ individual perceptions of autonomy-supportive teaching rather than
considering this teaching attitude to be a general principle in the classroom.

We examined our research questions in the domain of English as a foreign language, a
subject taught in secondary Austrian schools normally starting in grade 5. Several studies
have found that students typically report relatively higher intrinsic motivation for foreign
language subjects than for mathematics or first language (e.g., [11,39]). However, studies
on English-language learning in secondary schools in Austria are currently lacking and
only a few studies so far have examined scholastic language learning within the framework
of the cognitive evaluation and basic need satisfaction theories (for a systematic review,
see [40]).
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Basing our assumptions on the extensive body of empirical findings regarding autonomy-
supportive teaching and basic need satisfaction ([5,9,13,21,22]), we expect both facets of
autonomy-supportive teaching to positively predict perceived competence in the subject
English as a foreign language (Hypotheses 1a and 1b), and perceived competence to
positively predict intrinsic motivation and grade aspiration (H2a and 2b). Regarding
indirect effects, we expect the effects of both facets of autonomy-supportive teaching to
be mediated by perceived competence, with a more autonomous teaching style leading to
higher competence and consequently positively predicting intrinsic motivation and grade
aspiration (H3a±3d). Accordingly, we expect that little perceived autonomy in the classroom
(in terms of the teacher providing choices) leads to reduced perceived competence. By
including students’ use of non-academic English-language ICTs in this study, we aim to
examine whether students can compensate for this non-satisfied need for autonomy and its
detrimental effect on competence through self-determined informal learning outside the
classroom. For our last hypothesis, we therefore expect that the association between low
autonomy (in terms of the teacher providing choices) and low perceived competence is less
pronounced for students with higher use of non-academic English-language ICTs (H4). Put
differently, we expect that using ICTs more often in one’s free time enhances the positive
association between autonomy and competence.

2. Materials and Methods

2.1. Sample and Procedure

In our preregistered study (https://osf.io/tvnk2, accessed on 25 November 2023), we
used data from three of four waves from a larger longitudinal research project (ªIdentifi-
cation of school success factorsº, https://osf.io/ucvh5/, accessed on 25 November 2023)
that aimed to identify the relative importance of various success factors for grades on the
graduation exam in Austrian secondary schools of the highest track (Gymnasium). The
project was conducted together with the Austrian Federal Ministry of Education, Science,
and Research.

In Austria, secondary education starts after four years of elementary education, usually
when students are around the age of 10, and is divided into a lower and an upper phase.
Lower secondary education concludes with grade 8, after which students in academic-track
schools can decide to continue with upper secondary education or leave the academic-track
school to enroll in a vocational school that provides more specialized career preparation.
Upper secondary education concludes with a standardized exam (Matura) in grade 12,
which, when passed, enables students to enroll at university. About 36% of Austrian
students enroll in a Gymnasium after elementary school, and around 29% decide to stay
there after grade 8 [41].

As there are approximately 270 public general secondary schools of the highest track
in Austria, the 30 Austrian Gymnasium schools recruited for this project provide a rep-
resentative sample at the school level. Additionally, the sample provides enough power
to consider the class level and conduct multilevel SEMs. Schools were recruited by the
Austrian Federal Ministry of Education, Science, and Research and received a project report
with school-specific results as thanks for their participation. More details about the sam-
pling procedure can be found in the preregistration of the project this study draws its data
from. Students were in grade 11 at wave one (May 2022) and in grade 12 in the consecutive
waves (September/October 2022, March/April 2023, May/June 2023).

In waves one to three, participants responded to an online survey, which was filled out
during a regular classroom lesson, supervised by trained research assistants. On the first
page of the online questionnaire, students received information about the voluntariness and
anonymity of their participation, provided written informed consent, and were asked for
permission for data processing. If this permission was not given, the questionnaire ended.
Filling out the questionnaires took on average 25 min in waves one and two, and around
10 min in wave three, depending on the reading speed of the students. This study was
conducted in accordance with the Declaration of Helsinki, and the protocol was approved

https://osf.io/tvnk2
https://osf.io/ucvh5/
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by the Ethics Committee of the University of Vienna (00724). In total, 1912 students filled
out the questionnaires in at least one data collection wave.

To be considered for the present study, three inclusion criteria had to be met: (1) Stu-
dents had to have stated the intention to take the written graduation exam (Matura) in
English. Participants who did not plan to take the exam or for whom this information was
missing were excluded from this study (n = 326). (2) Students who did not state which
English class and therefore which teacher they belonged to (n = 39) could not be considered
for this study. (3) Students who experienced a change in their learning context (e.g., a
change in English group or English teacher) over the course of the data collection waves
were excluded from the sample (n = 300), as a change in learning context could have an
impact on the outcome variables.

The final sample consisted of 1288 students (mean age at wave 1 = 17.11 years,
SD = 0.71, 56.29% female) from 92 English classes. The number of students per English
class ranged from 2 to 25 (M = 14, SD = 3.91).

2.2. Measures

The items referred to the subject English as a foreign language and to the class’s
English teacher. Responses were given on a 5-point Likert scale ranging from 1 to 5 for
the scales assessing competence, intrinsic motivation, grade aspiration, and perceived
autonomy support. Use of non-academic ICTs was assessed as a formative measure, with
answers ranging from 0 to 4.

2.2.1. Perceived Autonomy Support

Students’ perceived autonomy support was measured with two scales in wave one.
The scale for providing choices used five items based on Jäger et al. (2012; [42]), Baumert
et al. (2008; [43]), and Lüftenegger et al. (2017; [44]) and showed sufficient reliability
(ω = 0.72; sample item: ªIn English class, we can decide for ourselves how to work on
tasks.º/ªIm Englisch-Unterricht können wir selbst wählen, wie wir Aufgaben bearbeiten
wollen.º). Answers ranged from 1 (not true at all) to 5 (totally true). Students’ perception
of constructive support by the teacher was measured with 5 items from Fauth (2021; [45])
and showed good reliability (ω = 0.79; sample item: ªOur English teacher tells me how
to do better when I have made a mistake.º/ªUnsere Englisch-Lehrkraft, sagt mir, wie ich
es besser machen kann, wenn ich einen Fehler gemacht habe.º). Answers ranged from 1
(never) to 5 (always).

2.2.2. Perceived Competence

We measured students’ perceived competence in wave two with a four-item scale that
assessed the students’ domain-specific academic self-concept in the subject of English [46]
(ω = 0.86; sample item: ªI learn quickly in English.º/ªIn Englisch lerne ich schnell.º).
Answers were given on a scale ranging from 1 (not true at all) to 5 (totally true).

2.2.3. Non-Academic ICTs

To assess students’ use of non-academic English-language ICTs, we asked them to state
how often they usually engaged with four different types of ICTs in their free time (wave
two). The ICTs assessed were as follows: movies and TV shows (e.g., Netflix, BBC, or at the
cinema, based on Porsch, 2010; [47]), videos and clips (e.g., on YouTube or TikTok, based on
Sargsyan and Kurghinyan, 2016; [48]), gaming (e.g., playing video games in English, based
on [47]), and online communication (e.g., blogs, e-mails, or social media, based on Zhang,
2021; [49]). Answers ranged from 0 (never) to 4 (very often) and were summed up to build
a score per individual. Non-academic ICT use was included as a moderator for the path
from autonomy (in terms of provided choices) to the mediator competence in our model.
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2.2.4. Motivational Outcomes

Students’ motivational outcomes were assessed in wave three. To measure students’
intrinsic motivation, we used three items from Gaspard et al. (2022; [50]) (3 items, ω = 0.93,
sample item: ªI simply like English.º/ªEnglisch mag ich einfach.º), with answers ranging
from 1 (not true at all) to 5 (totally true). To assess grade aspirations on the graduation
exam, we asked students which grade they would like to achieve in the written exam
(single item). In Austria, grades range from 1 to 5, with 1 (ªvery goodº) being the best
grade, 4 (ªsufficientº) being the minimum to pass the exam, and 5 (ªinsufficientº) being the
worst grade, with which students fail the exam. For the analyses, we recoded the values so
that higher values indicate a higher aspired grade.

2.3. Analyses

Analyses were conducted using confirmatory factor analyses (CFAs) and structural
equation models (SEMs) in Mplus 8.7 [51]. Given the multilevel nature of classroom data,
we used the complex design option implemented in Mplus for CFAs while specifying
the main models as two-level models. To deal with missing values (between 8.85% and
22.21% on the item level), we applied the full information maximum likelihood approach
implemented in Mplus for CFAs. For the main models, we used Bayesian estimation to
deal with missing values in all variables.

In preliminary analyses, we calculated CFAs to assess the dimensionality of the auton-
omy support scales (choices, constructive support), intrinsic motivation, and competence
using the robust maximum likelihood estimator (MLR). We assessed the goodness of fit for
all models using the comparative fit index (CFI), Tucker±Lewis index (TLI), the root mean
square error of approximation (RMSEA), and the standardized root mean square residual
(SRMR). We followed the guidelines suggested by Hu and Bentler (1999; [52]) regarding
cutoff scores for excellent and adequate fit to the data, respectively: CFI and TLI > 0.95
and 0.90; RMSEA and SRMR < 0.06 and 0.08. We further tested for gender differences in
the mediator and outcome variables, as in the literature, it is consistently shown that in
secondary education, girls might have an advantage in and higher intrinsic motivation for
language learning than boys [39,53].

To answer our research questions, we estimated a multivariate two-level moderated
mediator model (see Figure S1). We relied on the common convention to select three
values of the moderator, where the mean represents a medium level of ICT use, whereas
one standard deviation above and below the mean represent high and low levels of ICT
use, respectively [54]. To account for the complexity of calculations and to facilitate the
interpretation of results, we calculated five models with a stepwise approach: a mediated
model with only the predictor constructive support (M1); a mediated model with only the
predictor providing choices (M2); a moderated mediation model with only the predictor
providing choices (M3); a mediation model with both predictors, but without the moderator
(M4); and the full moderated mediation model (M5). We chose the Bayesian Markov Chain
Monte Carlo (MCMC) estimation method to deal with missing data, because bootstrapping
in conjunction with multilevel modeling is not available in Mplus 8.7. Eight chains were
requested for the Gibbs sampler, which divides the parameters and the latent variables
into groups that are conditionally and sequentially generated [51], and we specified a
minimum number of 10,000 iterations. Convergence was assessed by carefully examining
trace plots for every parameter as well as with the Posterior Scale Reduction criterion,
reaching a value less than 1.05. For prior distribution, we used the program’s default
settings of non-informative priors. Since we were only interested in the students’ subjective
perception of their classrooms and not of more objective classroom climate effects [55], the
models were specified solely on the individual level, as our only aim was to control for
hierarchical data structure. At the individual level, all variables were group-mean centered.
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3. Results

3.1. Preliminary Results

Table 1 provides bivariate two-level latent correlations between all variables as well as
descriptive statistics and composite reliabilities of the scales. Preliminary analyses revealed
no significant gender differences for intrinsic motivation (t(1167) = −1.26, p = 0.115), grade
aspirations (t(658) = 0.347, p = 0.364), and perceived competence (t(1075) = −0.64, p = 0.261).
Intraclass correlation coefficients (ICCs) were high for constructive support, providing
choices, and grade aspirations, indicating a high level of variance between classrooms and
calling for the employment of a multilevel approach. CFA models showed that all scales
provided a sufficient-to-excellent level of fit to the data (see Table 2).

Table 1. Bivariate latent correlations, descriptive statistics, and reliabilities.

1 2 3 4 5 6

1. Constructive support -
2. Providing choices 0.661 * -
3. Competence 0.263 * 0.116 * -
4. Intrinsic motivation 0.292 * 0.169 * 0.623 * -
5. Aspirations 0.244 * 0.068 0.614 * 0.496 * -
6. ICTs 0.126 * 0.119 * 0.506 * 0.451 * 0.337 * -
Number of items 5 5 4 3 1 4
Theoretical range 1±5 1±5 1±5 1±5 1±5 0±16
M 3.37 2.36 3.77 3.74 4.07 9.59
SD 0.86 0.76 0.89 1.05 0.96 3.19
Skewness −0.28 0.38 −0.41 −0.62 −0.65 −0.07
Kurtosis −0.39 −0.23 −0.47 −0.32 −0.63 −0.40
Minimum 1.00 1.00 1.00 1.00 1.00 0.00
Maximum 5.00 5.00 5.00 5.00 5.00 16.00
Omega (composite reliability) 0.785 0.723 0.857 0.930 - -
ICC 0.192 0.236 0.057 0.072 0.106 0.050

Note. Correlation coefficients are reported on the within level. ICTs = information and communication technologies;
ICC = intra-class correlation coefficient (proportion of between-classroom variance in total variance). * All estimates
are at least statistically significant at the p < 0.01 level.

Table 2. Model fit for multilevel confirmatory factor analyses.

Model χ
2 df RMSEA CFI TLI SRMR

Providing choices 40.204 * 10 0.054 0.961 0.922 0.027
Constructive support 39.693 * 10 0.053 0.973 0.946 0.033

Competence 78.579 * 4 0.126 0.961 0.884 0.019
Intrinsic motivation 0.000 * 0 0.000 1.000 1.000 0.000

Note. χ2 = chi square test of model fit; RMSEA = root mean square error of approximation; CFI = comparative fit
index; TLI = Tucker±Lewis index; SRMR = standardized root mean squared residual. Intrinsic motivation only
has three manifest indicators; therefore, no model fit indices are reported. * All estimates are at least statistically
significant at the p < 0.01 level.

3.2. Main Results

To answer our research questions, we fit several models that built upon each other (see
Table 3). The ªsupport modelº and ªchoice modelº include only the predictors constructive
support and providing choices, respectively, the mediator competence, and both outcome
variables. The ªchoice model (moderated)º includes the predictor providing choices, the
mediator competence, as well as the moderator variable ICTs, which was added as a latent
interaction between providing choices and ICTs (choices × ICTs). The ªmediator modelº
includes both predictors, the mediator and both outcome variables, but no moderation.
Lastly, the moderated mediation model is the full model, including all paths. Results are
reported with respect to the hypothesis under investigation.



Sustainability 2024, 16, 1337 9 of 18

Table 3. Path coefficients of multilevel predictive models.

Effect
Support Model Choice Model Choice Model (Moderated) Mediator Model Moderated Mediation Model

Est. (S.D.) Std. Est. (S.D.) Std. Est. (S.D.) Std. Est. (S.D.) Std. Est. (S.D.) Std.

CH → COMP 0.155 * (0.060) 0.107 0.088 (0.055) 0.059 −0.150 (0.086) −0.111 −0.156 * (0.078) −0.116
CH → MOT 0.144 * (0.061) 0.092 0.187 * (0.064) 0.117 0.045 (0.086) 0.031 0.108 (0.088) 0.075

CH → ASP −0.037 (0.054) −0.025 −0.010 (0.056) −0.007
−0.201 *
(0.078)

−0.145 −0.154 * (0.079) −0.113

SUPP → COMP 0.341 * (0.050) 0.281 0.410 * (0.075) 0.347 0.344 * (0.068) 0.288
SUPP → MOT 0.166 * (0.050) 0.127 0.134 (0.077) 0.105 0.107 (0.079) 0.082
SUPP → ASP 0.126 * (0.045) 0.101 0.238 * (0.068) 0.196 0.216 * (0.070) 0.177
COMP → MOT 0.610 * (0.037) 0.566 0.638 * (0.035) 0.592 0.651 * (0.036) 0.602 0.614 * (0.038) 0.570 0.632 * (0.038) 0.584
COMP → ASP 0.577 * (0.033) 0.560 0.608 * (0.032) 0.591 0.608 * (0.032) 0.596 0.566 * (0.034) 0.550 0.571 * (0.034) 0.560
ICTs → COMP 0.141 * (0.008) 0.496 0.136 * (0.008) 0.479
Indirect effects
CH → MOT 0.099 * (0.038) 0.072 −0.092 (0.053) −0.067
CH → ASP 0.094 * (0.037) 0.074 −0.084 (0.048) −0.067
SUPP → MOT 0.207 * (0.032) 0.170 0.251 * (0.048) 0.206 0.217 * (0.045) 0.178
SUPP → ASP 0.196 * (0.030) 0.176 0.231 * (0.043) 0.207 0.196 * (0.039) 0.176
Moderated effects
CH × ICTs → COMP −0.032 (0.017) −0.065 −0.032 * (0.015) −0.072
Low ICTs × CH → COMP → MOT −0.076 (0.075) −0.227 * (0.075)
Med ICTs × CH → COMP → MOT −0.142 (0.108) −0.292 * (0.100)
High ICTs × CH → COMP → MOT −0.208 (0.142) −0.356 * (0.127)
Low ICTs × CH → COMP → ASP −0.071 (0.070) −0.205 * (0.067)
Med ICTs × CH → COMP → ASP −0.133 (0.101) −0.264 * (0.089)
High ICTs × CH → COMP → ASP −0.195 (0.133) −0.322 * (0.113)

Note. Est. = unstandardized parameter estimates; S.D. = Bayesian Posterior Standard Deviation; Std. = standardized parameter estimates, CH = providing choices, SUPP = support,
COMP = competence, MOT = intrinsic motivation, ASP = aspirations, ICTs = Information and communication technologies. * = significant effect.
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3.2.1. Autonomy-Supportive Teaching and Competence

Both models with only one predictor (support model and choice model) revealed sta-
tistically significant positive associations between autonomy-supportive teaching strategies
and students’ perceived competence (support: standardized b = 0.281, Posterior SD = 0.037;
providing choices: b = 0.107, P.SD = 0.041). Adding ICTs as a moderating variable to the
choice model (moderated) changed the positive association between providing choices and
perceived competence to statistically non-significant.

When both predictors but no moderator were included (mediator model), we again
found a statistically significant positive association between support and competence
(b = 0.347, P.SD = 0.059). However, treating support as a constant changed the association
between providing choices and competence to become non-significant and negative.

In the full moderated mediation model, support showed a statistically significant
positive association with competence (b = 0.288, P.SD = 0.054), replicating the results of
all former models. Adding ICTs as moderator into the full model and controlling for the
effect of support, however, revealed a statistically significant negative association between
providing choices and perceived competence (b = −0.116, P.SD = 0.057).

3.2.2. Competence Perception and Motivation

Both models containing only one predictor revealed statistically significant positive
associations between perceived competence and students’ intrinsic motivation (support
model: b = 0.560, P.SD = 0.026; choice model: b = 0.592, P.SD = 0.025) and grade aspirations
(support model: b = 0.560, P.SD = 0.026; choice model: b = 0.591, P.SD = 0.024). This was also
the case when we included ICTs as a moderator in the choice model (intrinsic motivation:
b = 0.602, P.SD = 0.025; grade aspirations: b = 0.596, P.SD = 0.024).

In the mediator model that contained both predictors but no moderation the associ-
ation between competence and both outcomes stayed positive and significant (intrinsic
motivation: b = 0.570, P.SD = 0.028; aspirations: b = 0.550, P.SD = 0.028). Also in the full
moderated mediation model, the associations stayed statistically significant and positive
(intrinsic motivation: b = 0.584, P.SD = 0.028; grade aspirations: b = 0.560, P.SD = 0.027),
replicating the results from all former, less complex models.

3.2.3. Autonomy-Supportive Teaching and Motivation

Both separate models revealed positive and statistically significant associations be-
tween autonomy-supportive teaching strategies and intrinsic motivation (support model:
b = 0.127, P.SD = 0.037; choice model: b = 0.092, P.SD = 0.038). The association with grade
aspirations was only found to be statistically significant in the support model (b = 101,
P.SD = 0.035). Indirect effects for both strategies were also found to be positive and statis-
tically significant for intrinsic motivation (support model: b = 0.170, P.SD = 0.026; choice
model: b = 0.072, P.SD = 0.028) and grade aspirations (support model: b = 0.176, P.SD = 0.027;
choice model: b = 0.074, P.SD = 0.029). When including ICTs as a moderator (moderated
choice model), the association between providing choices and intrinsic motivation stayed
positive and statistically significant (b = 0.117, P.SD = 0.039), while the non-significant
positive association between providing choices and aspirations became negative. Indirect
conditional effects for both outcome variables were also negative and non-significant for
all levels of ICT use.

In the mediation model that contained both predictors but no moderation we found
statistically significant associations between constructive support and grade aspirations
(b = 0.196, P.SD = 0.055), which is in line with the separate support model, but controlling
for the effect of choices, the relation between support and intrinsic motivation became
non-significant. As in the support model, the indirect effects of support on both outcomes
were statistically significant and positive (intrinsic motivation: b = 0.206, P.SD = 0.039;
grade aspirations: b = 0.207, P.SD = 0.039). However, controlling for the effect of construc-
tive support changed several associations of the predictor providing choices. (a) While



Sustainability 2024, 16, 1337 11 of 18

providing choices had a significant positive effect on intrinsic motivation when assessed
alone, including support in the model turned the effect non-significant. (b) While the effect
of providing choices on aspirations was non-significant in both separate choice models,
including support turned the association statistically significant (b = 0.145, P.SD = 0.056).
(c) Even though the indirect effects of choices on both outcome variables stayed statistically
non-significant, the associations became negative.

Lastly, examining the results from the full moderated mediation model, we found
that in concert with the mediation model, autonomy-supportive teaching strategies were
significantly positively associated with aspirations (support: b = 0.177, P.SD = 0.057; choices:
b = 0.113, P.SD = 0.057), but not with intrinsic motivation. Also, indirect effects of support
via competence remained statistically significant and positive for both outcomes (intrinsic
motivation: b = 0.178, P.SD = 0.037; grade aspirations; b = 0.176; P.SD = 0.035), while the
indirect effects of providing choices on both outcomes were significant, negative, and
varied with the level of ICT use (see Table 3).

3.2.4. Moderation of Non-Academic ICTs

In both models containing the moderator (choice model moderated, moderated medi-
ation model), we found statistically significant positive direct effects of the moderator ICTs
on the mediator competence (choice model moderated: b = 0.496, P.SD = 0.024; moderated
mediation model: b = 0.479, P.SD = 0.025).

However, in the choice model moderated, we found no significant interaction between
ICTs and choice, and no significant indirect effects via competence on the outcome variables
intrinsic motivation and aspirations. This changed when we added support as a second
predictor. In the full moderated mediation model (Figure 1), we found a statistically
significant positive latent interaction effect of providing choices and ICTs on competence
(b = 0.072, P.SD = 0.033). Regarding the indirect conditional effects of providing choices on
both outcomes, the results showed that with increasing ICT use, the negative association
between providing choices and both outcomes (descriptively) became stronger. Johnson±
Neyman plots and simple slope plots depicting the interaction between choices and ICT
use are provided within Figures S2±S7 (Supporting Information).
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Figure 1. Results of the full moderated mediation model. Reported values are standardized coeffi-

cients. Values and arrows in boldface represent statistically significant results.
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4. Discussion

The present study aimed to examine how self-determined informal learning via non-
academic English-language ICTs in students’ free time moderates the association between
an autonomy-supportive classroom and students’ motivation. In our longitudinal study
with three measurement waves, students reported their perception of two aspects of their
English teacher’s autonomy-supportive teaching style (providing choices and constructive
support), as well as their own perceived competence, intrinsic motivation, grade aspirations
in English for their graduation exam, and their non-academic English-language ICT use in
their free time.

4.1. Relations between Perceived Autonomy-Supportive Teaching and Competence

Regarding direct effects, we expected a classroom that fosters students’ autonomy
to be a prerequisite for developing a sense of competence. As hypothesized, we found
that an autonomy-supportive teaching style that focuses on constructively working with
students (constructive support) to help them with their learning progressÐby encouraging
them when they face difficulties during tasks or providing them with feedback on what
they already know and what they still have to learnÐpositively predicted students’ per-
ceived competence (H1b). Even though the effects in all models were small-to-medium
in size, they demonstrate the importance of supportive teachers for students to develop a
healthy level of perceived competence in school. We also found that adolescents’ perceived
autonomy in the classroomÐin terms of their teachers providing them with choices to
jointly shape lessonsÐpositively affected their perceived competence when observed alone,
supporting H1a.

However, when we included both examined facets of autonomy-supportive teaching
in the models, the effect of a student-focused teaching style on perceived competence
became negative. Whereas this result might seem counterintuitive at first glance (especially
when considering the positive correlation between these two constructs), it is important to
remember that within multivariate regression, the effect of one predictor is the influence
of that variable while all other predictors are held constant. Interpreting the effect of
providing choices accordingly indicates that autonomy per se is something desirable in the
classroom, but students need support in their autonomy. If a teacher increases the amount
of students’ choices during learningÐwhat they want to learn, how they would like to
workÐbut not the amount of constructive support, students might feel overwhelmed with
tasks, which then damages their perceived competence. This notion is supported by the
consideration that perceived competence depends on the balance between the challenge
of and the skill required for completing a task. As Cerasoli et al. (2016; [56]) describe, an
individual’s perceived competence can only develop if their skills are sufficiently high to
just match the challenge of the task. If, however, the challenge considerably exceeds their
existing skills, an individual will feel overchallenged and overwhelmed, leading to a loss
of perceived competence. However, it is important to note that throughout all models,
the effects of providing choices on competence were either non-significant orÐin the
moderated mediation modelÐquite small and hence do not allow for strong implications
for interventions or school practice.

4.2. Relationships between Perceived Competence and Motivation

Consistently with the current literature and H2a, we found that perceived competence
strongly predicted students’ intrinsic motivation [5,13,14]. For the association between
competence and grade aspirations, the picture in the literature is less clear, but our results
suggest that perceived competence is also a strong predictor of this more extrinsic type of
motivation, supporting H2b. Self-determination theory subdivides extrinsic motivation
into four distinct types that ªvary in the degree to which they are experienced as au-
tonomousº [7]. With regards to grade aspirations, it is unclear what processes led students
to strive for that specific grade. Their goal to receive a good grade might have formed due
to pressure from their parents [57,58], which would represent the least autonomous type of
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extrinsic motivation (ªexternal regulationº) [7], but it might also have developed because
the student found English to be an important language for communicating with people
from different backgrounds, hence representing a much more autonomous type of extrinsic
motivation (ªintegrated regulationº). Understanding these differences might also provide
promising explanatory approaches as to why a person is more or less inclined to life-long
learning and openness to necessary change.

In our study, when we asked students about their grade aspirations in English on
the written graduation exam, most students may have anticipated this language to be an
important prerequisite for their future jobs, studies, or personal lives, which would make
the extrinsically defined grade aspirations into a more intrinsic type of motivation. This
in turn might explain the strong association between perceived competence and grade
aspirations found in this study. Future research should focus on how personal grade
aspirations are formed in the first place and to distinguish more autonomous types of this
measure from purely extrinsic ones.

4.3. Mediated Relations between Autonomy-Supportive Teaching and Motivation

We hypothesized that the effects of autonomy in the classroom via providing choices
and constructive support would positively predict intrinsic motivation and grade aspira-
tions, mediated by perceived competence. Indeed, our results showed that competence
mediated the positive effect of constructive support on both motivational outcomes in all
models (H3c, H3d), and the association even (descriptively) increased when autonomy in
terms of providing choices was added as a second predictor (and hence, held constant).
These findings highlight the importance of feedback during the learning process. They
suggest that a teacher who fosters an encouraging teaching style, providing information
about what students already know and what they still have to learn, helps them develop a
healthy level of perceived competence, which in turn positively influences their motivation.
Considering the interplay between providing choices and constructive support, it seems
like more support from the teacher helps students strive for higher grades, as they can
better estimate their ability to achieve the desired grade, regardless of how autonomously
they can learn in the classroom. This is in line with the literature (especially concerning
expectancy-value theory [15]), which posits that aspirations are dependent on perceived
competence [28,29].

For providing choices, however, the indirect effects on both motivational outcomes
were negative, only statistically significant when we included ICTs as a moderator, and
they increased in magnitude with increasing ICT use. These results were contrary to what
we expected (H3a, H3b).

4.4. The Role of Non-Academic ICTs in the Relationship between Autonomy-Supportive Teaching,
Competence, and Motivation

Regarding the effect of ICTs on perceived competence, we expected that use of non-
academic English-language ICTs in the students’ free time would strengthen the positive
relationship between the teacher providing choices and the students’ perceived competence
(H4). ICTs positively predicted confidence in the subject English as a foreign language, but,
as described above, providing choices in the classroom was negatively related to compe-
tence when support was held constant. Furthermore, contrary to what we hypothesized,
an increasing use of ICTs also increased the negative relationship between autonomy in
the classroom and competence. This means that, when comparing students who perceive
the same amount of autonomy in their classroom, a student who uses ICTs more will feel
less competent in school. Put differently, when a student spends more time on ICTs but
experiences no increase in autonomy in the classroom, the student will feel less competent
in school. Our data show that this in turn also negatively influences students’ intrinsic
motivation and grade aspirations. Several explanations for this seem plausible.

On the one hand, it might be that an autonomy-supporting classroomÐwhere the
teacher asks students to suggest topics of interestÐmotivates students to search for more
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topics in their free time [59]. However, instructional time is restricted, making it impossible
to incorporate all topics, so even though ICT use increases, autonomy in the classroom
may not. Students are then faced with the challenge of engaging with topics of interest on
their own, without support. As our data showed, increasing autonomy in the classroom
with stable constructive support negatively affected perceived competence, suggesting that
students might become overwhelmed with the information or complexity of certain topics,
or face difficulties with understanding all aspects of it. Further, it is possible that students
feel competent in their school-level English in general, but when engaging with content not
taught in school, they might realize that their ªreal-worldº level of English deviates from
their school-level English. This realization might lead to a generalization to school-related
perceived competence.

Lastly, it might be that students who use more English-language ICTs generally
spend more time with ICTs in their free time, which would reduce the time they have for
completing homework or studying on their own. Thinking further, these students might
use ICTs more often not only outside, but also inside the school. As mobile phones are
usually not prohibited in class in Austrian schools, students with high levels of ICT use
might use their phones more often during lessons, leaving them distracted, which in turn
could negatively affect their perceived competence because they might miss important
information that would help them understand the learning content. Unfortunately, in our
study, we did not assess how often students used their phones for non-academic purposes
in class, even though Sanfo (2023) showed that increased use of non-academic ICTs during
class has a negative impact on learning outcomes [33].

Regarding the main focus of our paper, it would be interesting to examine how
non-academic English-language ICTs influence other aspects of perceived competence,
such as language use self-efficacy. A negative relationship would strengthen the notion
that heightened autonomy in the classroom without increasing constructive support for
engaging with English in students’ free time influences not only students’ ªreal-world
competenceº but is generalized to school-perceived competence as well.

4.5. Strengths, Limitations, and Future Directions

The present study used a longitudinal design and a large representative sample to
add to the still-scarce body of literature bridging SDT and language learning. By including
students’ ICT use outside of school, we started to tackle an important gap, examining
the influence of leisure activity on school-related outcomes. Further, by including two
facets of autonomy-supportive teaching, we were able to show that different aspects of this
construct influence each other, and that basic need satisfaction is not a simple ªyes-or-noº
question, but rather a question of individualized balance for each student. This is of great
practical relevance, as interventions in school normally focus on the whole classroom, even
though when considering the actual people in the classroom, it is highly unrealistic that
one intervention fits all.

Despite these noteworthy strengths, several limitations of our study also need to be
addressed. First, even though we included two distinct aspects of autonomy support based
on a common conceptualization [18±21], the literature suggests that this distinction might
not be exhaustive or sufficient [22]. Future studies might want to expand the concept
of autonomy-supportive teaching, following the example of Flunger et al. (2022; [25]).
Further, measuring all variables in all waves within our longitudinal design would have
enabled us to examine between-person differences in within-person change in perceived
autonomy-supportive teaching using growth-curve modeling or to uncover within-person
reciprocal processes using (random) cross-lagged panel models. Third, aspirations for the
graduation exam were measured with a single item. Even though single items have been
shown to provide valid empirical data for several outcomes in the educational field [60],
we are aware that this operationalization may not capture all facets of students’ academic
aspirations. Considering the conceptualization of extrinsic motivation in self-determination
theory, aspirations with regard to a specific grade can vary in the degree to which they are
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experienced as autonomous [7]. Especially when it comes to English language learning,
students might form their achievement aspirations in a more autonomous way, as the
language is of great practical relevance in our daily lives: as a world language, it is present
in almost all university degree programs and job descriptions, and is extremely useful
for personal travel. Future studies might want to include a measure of the antecedents of
students’ aspirations to differentiate between more intrinsic and extrinsically motivated
aspirations, as well as using multiple items for measuring aspirations. Lastly, regarding
the use of ICTs, researchers need to incorporate a measure of how often students get
distracted by using them during class when they should not. ICTs can be a useful tool
for language learning, as the internet provides learners with a multitude of learning
possibilities, topics, content, and applications, but they can also be a distraction when the
focus should be centered on the ongoing lesson. This is especially true for social media
and online communication. It is likely that students who use more non-academic ICTs in
their free time are also more prone to using these tools as a distraction during class when
they are tired, bored, or frustrated, or even because they experience withdrawal symptoms.
Conducting studies that examine the use of non-academic ICTs outside and inside the
school would help to expand our understanding of the complex processes that students
face while learning in school.

5. Conclusions

Our results highlight the importance of examining several aspects of autonomy-
supportive teaching and of providing a balance in the fulfillment of students’ basic needs in
the classroom. Also, our results show how important it is to include variables from outside
the school, because non-academic ICT use outside the school also influences school-related
competence and, mediated by that, motivational outcomes.
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