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Abstract 
Although several longitudinal studies have confrmed that need-supportive teacher 
behaviour shapes intrinsic motivation in school, longitudinal studies on its role for 
intrinsic reading motivation are lacking. To fll in this gap, this study investigated 
whether changes in selected aspects of student-perceived teacher need-supportive 
behaviour in German lessons predicted changes in intrinsic reading motivation. We 
also investigated how student intrinsic reading motivation and perceived teacher 
need-supportive behaviour changed over the course of lower secondary school. To 
this end, we used data of 7634 German students gathered between Grades 5 and 9 as 
part of the German National Educational Panel Study, fve measurement occasions 
in total. The analyses, which involved univariate latent change score and change–
change models, revealed decreases in perceived teacher need-supportive behaviour 
and intrinsic motivation between Grades 5 and 9. Moreover, the decreases in per-
ceived teacher need-supportive behaviour in German lessons predicted decreases in 
intrinsic reading motivation. The study provides frst evidence of longitudinal rela-
tionships between perceived teacher behaviour and intrinsic reading motivation. It 
also suggests that adjusting the classroom learning environment to student needs 
may contribute to alleviating the decrease in intrinsic reading motivation observed 
in multiple studies. 
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Introduction 

Intrinsic motivation is a psychological desire to pursue an activity for enjoyment,
satisfaction, and pleasure associated with it (Ryan & Deci, 2017). In students,
intrinsic motivation is associated with higher school achievement, better mental
health, and increased well-being. Moreover, intrinsically motivated students are
more persistent, have higher self-efcacy, and higher self-esteem (see Howard
et al., 2021 for a meta-analysis).

The importance of intrinsic motivation for achievement is very well docu-
mented for reading. Intrinsically motivated students read more (e.g., Becker 
et  al., 2010; Schafner et  al., 2013) and have higher reading competence (e.g., 
Toste et  al., 2020). Since reading is a key element of school learning and con-
stitutes a fundamental skill that underlies competence development in all school
subjects (Snow & Biancarosa, 2003), higher intrinsic motivation in reading can 
beneft overall student achievement. At the same time, past research has revealed
a decline in intrinsic reading motivation as students grow older (see Scherrer &
Preckel, 2019 for a meta-analysis). Considering the key role that intrinsic reading
motivation plays for reading competence and overall school achievement, under-
standing the reasons behind the decline is essential for designing learning envi-
ronments that are conducive to both. Meanwhile, the school learning environment
is the only context in which intrinsic reading motivation can be systematically
addressed and fostered in all students, irrespective of the support for motivation
that they receive in other learning environments (e.g., at home). Since both theory
(e.g., Bronfenbrenner & Morris, 2006) and research (e.g., Scheerens, 2016) have
suggested that factors proximal to the teaching and learning process, in contrast
to distal factors at the level of school or education system, play the greatest role
for student outcomes, this study focuses on teacher behaviour.

Several longitudinal studies have confrmed that teacher behaviour or more 
broadly—the school learning environment—shapes intrinsic motivation in school 
(e.g., Gnambs & Hanfstingl, 2016; Maulana et  al., 2016). However, longitudi-
nal studies on the role of such factors for intrinsic reading motivation are lacking. 
Although cross-sectional research on the topic (e.g., De Naeghel et al., 2014; Haw 
& King, 2022; You et al., 2016) has confrmed the role of teacher need-supportive 
behaviour, it contributes mostly to a better understanding of between-person difer-
ences. Meanwhile, research on the roots of intrinsic motivation, including intrinsic 
reading motivation, and a lot of research in psychology and education in general, 
aims at explaining intra-individual change instead of between-person diferences, 
which cannot be achieved with cross-sectional studies. In other words, they seek to 
shed light on whether changes in the environment or within the individual translate 
into changes in other aspects of their functioning (see e.g., Berry & Willoughby, 
2016). For example, they aim at understanding whether a decrease in need-support-
ive teacher practices in lessons in the language of instruction explains the decrease 
in student intrinsic reading motivation observed in past research.

In this vein, this study seeks to verify longitudinal links between selected
aspects of the classroom learning environment and intrinsic reading motivation. 
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It investigates whether changes in selected aspects of student-perceived teacher
support for autonomy, relatedness, and competence in German lessons predict
changes in student intrinsic reading motivation over time. To this end, the study
uses a longitudinal panel sample of German lower secondary school students sur-
veyed at fve measurement occasions between Grades 5 and 9. To verify hypoth-
eses on intra-individual change, the study employs a latent change–change model. 

Developmental decrease in intrinsic reading motivation 

Multiple studies have revealed a decline in intrinsic motivation, including intrinsic 
reading motivation, over the course of schooling. According to the meta-analysis 
by Scherrer and Preckel (2019), school-related intrinsic motivation decreases by 
0.20 SD every 1.66 years. The decrease in intrinsic reading motivation may be even 
more pronounced. Miyamoto et al. (2020) reported intrinsic reading motivation in 
German lower secondary school students to decline by 0.78 SD between Grades 5 
and 10. The decline is worrying because of the role that intrinsic reading motivation 
plays for reading competence (Toste et al., 2020), which remains a prerequisite for 
learning in other subjects (Snow & Biancarosa, 2003).

Although the reasons behind the decrease are not fully understood, there is a 
consensus that it least partially stems from the school and classroom learning envi-
ronments not providing adequate instructional quality (e.g., Guthrie & Wigfeld, 
2017) or not addressing adequately students’ needs as students grow older and move 
through the education system (e.g., Eccles et al., 1993; Ryan & Deci, 2017). 

The role of teacher need‑supportive behaviour 

A theory that indicates potential classroom-related reasons behind the decrease in 
intrinsic reading motivation is Cognitive Evaluation Theory, a mini-theory devel-
oped as part of self-determination theory (Ryan & Deci, 2017, 2020). According to 
the theory, external events as well as intra- and interpersonal contexts enhance or 
diminish intrinsic motivation depending on whether they increase or thwart the feel-
ing of autonomy, competence, and relatedness. The feeling of autonomy refers to the 
experience of whether an activity is pursued out of own willingness or because some 
external factors enforce it, whereas the feeling of competence is one’s own perceived 
ability to perform a task efectively. The two are key for the development of intrinsic 
motivation, but should also be accompanied by interpersonal contexts that support 
the satisfaction of psychological needs (including the need for relatedness). Since 
the feelings of autonomy, support, and relatedness depend on external factors, the 
behaviour of various actors may afect motivation via their efect on these experi-
ences (Ryan & Deci, 2017, 2020).

In the school context, teachers play an important role in shaping the feelings of 
autonomy, support, and relatedness through behaviour that supports them (referred 
later as to teacher need-supportive behaviour). Teacher autonomy-supportive behav-
iours include, among others, allowing students to have a say and choice in learning 
activities, providing rationales for pursued activities as well as minimising pressures 
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on performance and general coercion in the classroom. Teacher behaviours that pro-
vide support for competence are, for instance, providing clear learning goals and 
high expectations for student efort, having consistent rules, and providing well-
structured and adequately challenging tasks that allow students to develop new skills 
and therefore develop sense of efcacy (Ryan & Deci, 2020). With respect to inter-
personal context, teacher behaviours that show care and interest in the students, as 
well as learning activities that promote interactions and collaboration between stu-
dents instead of competition (e.g., group work, help-seeking, opportunities to share 
ideas), facilitate the satisfaction of the need for relatedness (e.g., Ryan & Deci, 2020; 
Ryan & Patrick, 2001). The theory also indicates that intrapersonal factors (e.g., ego 
involvement) afect the feeling of autonomy (Ryan & Deci, 2017). However, they are 
beyond the scope of this study and therefore will not be described in detail.

However, not exactly how a teacher behaves but how their behaviour is perceived 
by the student is crucial for student intrinsic motivation. In other words, not events 
or circumstances themselves but their interpretation (functional signifcance) as con-
trolling or autonomy-supportive afects intrinsic motivation (Ryan & Deci, 2017).
As a result, the way students see teacher behaviour, as opposed to the way external 
observers or teachers themselves see it, should be most predictive for student intrin-
sic motivation. Choosing an adequate perspective is key because student, teacher, 
and observer perceptions of teacher behaviour difer, which often results in discrep-
ant reports (e.g., Fauth et al., 2020). 

Perceived teacher behaviour and its link to motivation 

Past research has revealed that students, as they grow older, perceive teacher behav-
iour or more broadly—the school and classroom environment—as increasingly less 
supportive. For example, Way et al. (2007) reported a decrease in student-reported 
teacher and peer support, student decision-making, clarity and consistency of rules, 
which represent selected aspects of the classroom environment supportive for relat-
edness, autonomy, and competence, between Grades 6 and 8 in a US sample. In a 
study on another sample of US students, Gentry et al. (2002) reported a decline in 
student-perceived choice in the classroom, an aspect of autonomy support, between 
Grades 3 and 8. Similar decreases but over shorter periods and in European sam-
ples have been reported for, for instance, teacher emotional support (Lazarides et al., 
2021), representing an aspect of support for relatedness, or shared control in the 
classroom (Maulana et al., 2016). These results suggest that teacher need-supportive 
behaviour may indeed decline as students grow older and therefore, it may contrib-
ute to the observed decline in intrinsic motivation. 

In line with Cognitive Evaluation Theory, several (mostly cross-sectional) stud-
ies have confrmed the link between teacher behaviour and intrinsic reading motiva-
tion. For example, Haw and King (2022), who used PISA 2018 data gathered from 
over 578,000 15-year-olds in 76 countries and regions, found that need-supportive 
teaching predicted intrinsic reading motivation. Based on the analysis of PISA 2009 
data, De Naeghel et al. (2014) reported that student-perceived autonomy-supportive, 
structured, and involved teacher behaviour was positively associated with intrinsic 
reading motivation among Flemish 15-year olds. In turn, You et al. (2016) reported 
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that the more Korean students perceived their reading teacher to motivate them in 
Grade 7, the higher their intrinsic reading motivation was a year later.

In line with the above mentioned theory and research, we expected a decrease in 
intrinsic reading motivation and selected aspects of student-perceived teacher sup-
port for autonomy, relatedness, and competence in German lessons over time. More-
over, we hypothesised the decreases in student-perceived need-supportive teacher 
behaviour to predict decreases in intrinsic reading motivation. 

Method 

Data and sample 

This study uses data from the German National Educational Panel Study (NEPS, 
Blossfeld & Roßbach, 2019; NEPS Network, 2022). NEPS is a multi-cohort nation-
wide research project that follows people of diferent ages, from newborns to the 
elderly, to better understand how their educational and occupational trajectories 
unfold over the life course. We used data from Starting Cohort Grade 5 (NEPS-
SC3), which comprises students who started Grade 5 in the school year 2010/2011 
and have been followed since then. 

In this study, we used data from Waves 1 to 5. The sample was drawn using a 
two-stage cluster sampling method. First, German lower secondary schools were 
split into six strata representing school types. Within each stratum, schools were 
selected systematically (due to implicit stratifcation by federal state, region, and 
organizing institution) with a probability proportional to their size. Next, two Grade 
5 classes were sampled at random from each school if at least three classes were pre-
sent. If there were one or two classes, they all were sampled (Aßmann et al., 2019).
The sample in Wave 1 (2010) included 6112 students attending regular and special 
needs schools. Since some of the students left schools in which they were surveyed 
and could not be further followed, a refreshment sample was drawn (N =2025) in 
Wave 3. Further information on the sampling design is available in Aßmann et al. 
(2019) and on panel selectivity and attrition in Zinn et al. (2020). Information on 
feld times along with information on the population of German students is available 
in Table 1S in the online supplement. 

Table 1 Fit of the tested latent change score and change–change models 

Model χ2 df p RMSEA CFI TLI SRMR 

Reading motivation 1308.93 114 < .001 0.033 0.986 0.987 0.042 
Support for autonomy 196.82 66 < .001 0.016 0.995 0.993 0.018 
Support for relatedness 253.22 63 < .001 0.020 0.994 0.990 0.017 
Support for competence 34.12 16 .005 0.012 0.998 0.994 0.009 
Change–change 6178.70 1548 < .001 0.020 0.971 0.967 0.049 

Note. RMSEA = root mean square error of approximation; CFI = comparative ft index; TLI = Tucker-
Lewis Index; SRMR = standardized root mean squared residual. N = 7364 
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The analytical sample in this study includes students from both original and 
refreshment samples who attended regular schools (as opposed to special needs 
schools) and had data on intrinsic reading motivation in at least one wave; 7634 
students in total. Students sampled in Wave 1 were aged 10  years 4  months 
(SD = 6.2 months) at the beginning of Wave 1, whereas students sampled in Wave 
3 were aged 12 years 11 months (SD = 6.6 months) at the beginning of Wave 3. In 
total, 48.40% of the students were female, 22.27% spoke a native language other 
than German (missing data for 4.47%), and 40.82% attended an academic track 
school over the included waves of the study (6.15% switched tracks). With respect to 
socio-economic background, 21.00% had at least one parent with a university degree 
(missing data for 31.83%) and their parents’ position on the International Socio-
Economic Index of Occupational Status Index (ISEI-08, Ganzeboom et  al., 1992)
ranged from 11.56 to 88.96, with the average of 57.72, SD = 11.74 (missing data for 
32.85%). 

Procedure 

The students were surveyed in schools during regular school hours using paper-
and-pencil questionnaires or, if they switched schools and therefore were followed 
individually, via telephone. All participants of age and legal guardians of underage 
participants provided written informed consent prior to study enrolment. All par-
ticipants could withdraw from the study at any time. The NEPS study is conducted 
under the supervision of the German Federal Commissioner for Data Protection 
and Freedom of Information (BfDI) and in coordination with the German Stand-
ing Conference of the Ministers of Education and Cultural Afairs (KMK) and—in 
the case of surveys at schools—the Educational Ministries of the respective Federal 
States. All data collection procedures, instruments, and documents were checked by 
the data protection unit of the Leibniz Institute for Educational Trajectories (LIfBi). 
The necessary steps are taken to protect participants’ confdentiality according to 
national and international data security regulations. 

Measures 

Intrinsic reading motivation 

Intrinsic reading motivation was reported yearly by the students. The scale included 
four items selected from the Habitual Reading Motivation Questionnaire (Möller & 
Bonerad, 2007), an established German scale with well-documented validity and 
reliability. Information on how the items were selected from the original scale can 
be found in Miyamoto et al. (2020). They referred to reading enjoyment and reading 
for its own sake (e.g., “I fnd reading interesting.”) and used a four-point response 
scale from completely disagree to completely agree. The scale’s internal consistency 
(Cronbach’s α) in the analytical sample ranged between .835 and .881 depending on 
the wave. 
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Perceived teacher support for the three basic needs 

Perceived teacher support for autonomy was reported yearly with three items based 
on Hardre and Reeve’s research (2003). The students declared to what extent they 
agreed or disagreed with statements on behaviours indicative of their German 
teacher being supportive of autonomy and taking the student’s perspective into 
account (e.g., “My German teacher listens to my suggestions and takes them seri-
ously.”). The scale’s internal consistency (Cronbach’s α) in the analytical sample 
ranged between .787 and .841 depending on the wave.

Perceived support for relatedness was measured yearly with three items on stu-
dent-perceived teacher support for classroom interactions that came from Ryan and 
Patrick (2001). The items referred to teacher behaviour that aimed at promoting col-
laboration end exchange between students (e.g., “My German teacher encourages us 
to help each other in class.”). The scale’s Cronbach’s α in this study varied from .781 
and .860 depending on the wave.

Perceived support for competence was operationalized as student-perceived 
teacher expectations. They were measured yearly with two items from the DESI 
study (Wagner et  al., 2009). The students declared whether their German teacher 
had high expectations with respect to efort and hard work (e.g., “My German 
teacher expects me to try my very best.”). The scale’s Cronbach’s α in this study var-
ied from .648 and .707 depending on the wave. All items used a fve-point response 
scale from does not apply at all to applies completely. 

Statistical analyses 

In the frst step, we ran a series of confrmatory factor analyses (CFA) to test the 
longitudinal measurement invariance (Geiser, 2013) of the four scales used in this 
study. We started from confgural invariance, with parameters estimated freely 
across measurement occasions and incrementally constrained factor loadings (met-
ric invariance) and intercepts (scalar invariance) to equality and verifed whether 
imposing constraints worsened model ft. Repeated administrations of the same item 
were allowed to covary. Comparing means of latent factors requires at least partial 
scalar invariance. 

In the second step, we estimated latent change score models (LCS) for intrinsic 
reading motivation, perceived support for autonomy, relatedness, and competence 
separately, four models in total. The models allowed us to investigate changes in each 
variable over time, which was necessary for the correct interpretation of the results 
of change–change models estimated in the next step. An LCS is schematically pre-
sented in Fig. 1. We chose the neighbour change version in which the change score 
variables (denoted by Δ) represent interindividual diferences in intraindividual 
change between two consecutive (neighbouring) measurement occasions (Geiser, 
2013; Steyer et  al., 2000). A positive change score indicates an average increase 
whereas a negative change score indicates an average decrease. The models included 
parameter constraints selected as fnal in the measurement invariance analysis. The 
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Fig. 1 Path diagram of a fve-wave latent change score model. Note. G=Grade; Δ =change score vari-
able; I = item; λ = factor loading. Covariances between repeated items are omitted for the clarity of pres-
entation 

repeated administrations of the same item were allowed to covary. Please note that 
the latent change score model for a variable was a reformulation of a CFA model for 
that variable (Steyer et al., 2000). Since all four variables were measured fve times, 
each model included four change score variables.

In the third step, we estimated a change–change model, which allowed us to ver-
ify the hypotheses on the relationships between changes. In the model, changes in 
perceived support for autonomy, relatedness, and competence predicted changes in 
intrinsic reading motivation; the initial level of reading motivation was regressed 
on the initial level of all predictors. Moreover, all exogenous latent variables and 
repeated items were allowed to covary.

All models used the robust maximum likelihood estimator (MLR). The scales of 
the latent factors were identifed by fxing the frst factor loading to unity and the 
intercept of the frst indicator to 0. We assumed that the comparative ft index (CFI) 
and the Tucker–Lewis index (TLI) values not lower than 0.95, the standardized root 
mean squared residual (RMSEA) not higher than 0.06, and the standardized root 
mean squared residual (SRMR) not higher than 0.08 indicated a good ft (Hu & 
Bentler, 1999). With respect to measurement invariance, we followed recommen-
dations by Chen (2007) and assumed that a decrease in CFI ≥ 0.010 supplemented 
by an increase in RMSEA≥0.015 or an increase in SRMR≥0.030 indicated metric 
non-invariance. In turn, a decrease in CFI≥0.010 supplemented by an increase in 
RMSEA≥0.015 or an increase in SRMR≥0.01 indicated scalar non-invariance. 

Nesting of data 

This study focuses on student-perceived teacher behaviour. However, the data that 
we used had a nested structure, which usually requires modelling student responses 
at the individual and classroom levels. Doing so was impossible in this study because 
NEPS-SC3 data include only cross-sectional class identifers (Skopek et al., 2012). 

https://SRMR�0.01
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This was also the reason why we were unable to account for the nested structure 
of the data by using clustered standard errors. Moreover, many students switched 
schools and were followed individually and therefore were the only students from 
their classes who participated in the study. At the same time, among students who 
remained in their schools, the average class sizes in subsequent waves were low 
(between 11.69 in Grade 5 and 5.92 in Grade 9), which put into question whether 
the available student responses adequately represented whole classes. To get a bet-
ter insight into clustering, we calculated cross-sectional intraclass correlation coef-
fcients ICC1 and ICC2 (see e.g., Lüdtke et  al., 2011) for all scales based on raw 
mean scores. The values of ICC1, depending on the wave, ranged between .092 and 
.139 for intrinsic reading motivation, between .085 and .217 for autonomy support, 
between .125 and .228 for support for relatedness, and between .052 and .154 for 
support for competence. These values suggested that there would have been enough 
between-class variance to estimate two-level models if longitudinal class identifers 
had been available. However, ICC2s, representing the reliability at the class level, 
only occasionally reached acceptable values (see Klein et al., 2000). They ranged, 
depending on the wave, between .484 and .581 for reading motivation, between .493 
and .627 for autonomy support, between .373 and .547 for support for competence, 
and between .449 and .757 for support for relatedness. 

Missing data 

In general, missingness was sizable. It stemmed from the study design (adding a 
refreshment sample during the course of the study), wave non-participation, and 
attrition. A total of 36.84% of the students had data on intrinsic reading motivation 
at all fve measurement occasions; 35.22% had complete data on autonomy support, 
35.32% had complete data on support for relatedness, and 37.01% had complete 
data on support for competence. Table 2S in the online supplement contains further 
information on the completeness of the data. The percentage of students without 
data in a given wave ranged between 19.14% (Wave 3) and 30.15% (Wave 2) for 
intrinsic reading motivation, between 16.54% (Wave 3) and 38.45% (Wave 2) for 
autonomy support, between 16.35% (Wave 2) and 38.35% (Wave 3) for support for 
relatedness, and between 15.71% (Wave 3) and 37.32% (Wave 2) for support for 
competence. Table 1S in the online supplement contains further information on the 
number of cases in each wave. 

Missing data were handled using full information maximum likelihood estima-
tion (FIML) because it allowed us to use information on all available cases and is 
appropriate even if missingness is sizable (Enders, 2010). FIML provides unbiased 
estimates under the assumption that that data are missing at random or—in other 
words—that missingness depends on the variables in the model but not on the val-
ues of the variable with missing values (Enders, 2010). Including multiple measure-
ments of the same variable in a model protects against the violation of this assump-
tion because missingness is allowed to depend on the values of the same variable 
collected at a diferent measurement occasion (e.g., Marsh et al., 2022). However, 
to further increase the probability that the missing-at-random assumption held, 
the models included manifold missing data correlates added as auxiliary variables 



2238 A. Hawrot, J. Zhou 

1 3

 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Ta
bl

e 
2 

La
te

nt
 c

or
re

la
tio

ns
 fo

r t
he

 v
ar

ia
bl

es
 in

 th
e 

stu
dy

 

(1
) 

(2
) 

(3
) 

(4
) 

(5
) 

(6
) 

(7
) 

(8
) 

(9
) 

(1
0)

 
(1

1)
 

(1
2)

 
(1

3)
 

(1
4)

 
(1

5)
 

(1
6)

 
(1

7)
 

(1
8)

 
(1

9)
 

(1
) R

M
 G

5 
1 

(2
) R

M
 G

6 
0.

65
 

1 
(3

) R
M

 G
7 

0.
56

 
0.

70
 

1 
(4

) R
M

 G
8 

0.
52

 
0.

67
 

0.
75

 
1 

(5
) R

M
 G

9 
0.

49
 

0.
61

 
0.

69
 

0.
78

 
1 

(6
) A

ut
 G

5 
0.

23
 

0.
12

 
0.

07
 

0.
04

ns
 

0.
05

 
1 

(7
) A

ut
 G

6 
0.

09
 

0.
13

 
0.

05
 

0.
04

 
0.

03
ns

 
0.

40
 

1 
(8

) A
ut

 G
7 

0.
14

 
0.

13
 

0.
18

 
0.

12
 

0.
10

 
0.

28
 

0.
35

 
1 

(9
) A

ut
 G

8 
0.

14
 

0.
14

 
0.

14
 

0.
17

 
0.

14
 

0.
22

 
0.

23
 

0.
37

 
1 

(1
0)

 A
ut

 G
9 

0.
08

 
0.

09
 

0.
10

 
0.

10
 

0.
12

 
0.

14
 

0.
19

 
0.

23
 

0.
39

 
1 

(1
1)

 R
el

 G
5 

0.
19

 
0.

07
 

0.
02

ns
 

0.
01

ns
 

0.
02

ns
 

0.
75

 
0.

33
 

0.
25

 
0.

17
 

0.
12

 
1 

(1
2)

 R
el

 G
6 

0.
09

 
0.

12
 

0.
04

 
0.

03
ns

 
0.

03
ns

 
0.

34
 

0.
79

 
0.

32
 

0.
20

 
0.

18
 

0.
38

 
1 

(1
3)

 R
el

 G
7 

0.
11

 
0.

10
 

0.
16

 
0.

09
 

0.
09

 
0.

24
 

0.
29

 
0.

76
 

0.
31

 
0.

21
 

0.
28

 
0.

36
 

1 
(1

4)
 R

el
 G

8 
0.

12
 

0.
11

 
0.

11
 

0.
13

 
0.

10
 

0.
23

 
0.

21
 

0.
33

 
0.

76
 

0.
33

 
0.

23
 

0.
25

 
0.

38
 

1 
(1

5)
 R

el
 G

9 
0.

07
 

0.
09

 
0.

11
 

0.
11

 
0.

13
 

0.
15

 
0.

17
 

0.
21

 
0.

33
 

0.
70

 
0.

17
 

0.
23

 
0.

29
 

0.
41

 
1 

(1
6)

 C
om

 G
5 

0.
15

 
0.

07
 

0.
03

ns
 

0.
00

ns
 

0.
02

ns
 

0.
58

 
0.

24
 

0.
21

 
0.

13
 

0.
10

 
0.

44
 

0.
21

 
0.

16
 

0.
13

 
0.

10
 

1 
(1

7)
 C

om
 G

6 
0.

09
 

0.
12

 
0.

06
 

0.
06

 
0.

05
 

0.
29

 
0.

59
 

0.
24

 
0.

15
 

0.
14

 
0.

21
 

0.
48

 
0.

21
 

0.
11

 
0.

11
 

0.
39

 
1 

(1
8)

 C
om

 G
7 

0.
11

 
0.

11
 

0.
16

 
0.

10
 

0.
10

 
0.

21
 

0.
26

 
0.

58
 

0.
22

 
0.

17
 

0.
20

 
0.

21
 

0.
47

 
0.

19
 

0.
13

 
0.

30
 

0.
39

 
1 

(1
9)

 C
om

 G
8 

0.
10

 
0.

11
 

0.
12

 
0.

15
 

0.
11

 
0.

19
 

0.
18

 
0.

25
 

0.
51

 
0.

25
 

0.
15

 
0.

15
 

0.
19

 
0.

41
 

0.
23

 
0.

23
 

0.
30

 
0.

40
 

1 
(2

0)
 C

om
 G

9 
0.

07
 

0.
08

 
0.

09
 

0.
11

 
0.

14
 

0.
11

 
0.

18
 

0.
19

 
0.

27
 

0.
56

 
0.

07
 

0.
14

 
0.

17
 

0.
22

 
0.

42
 

0.
17

 
0.

25
 

0.
31

 
0.

49
 

N
ot

e.
 R

M
=

in
tri

ns
ic

 r
ea

di
ng

 m
ot

iv
at

io
n;

 A
ut

 =
pe

rc
ei

ve
d 

su
pp

or
t 

fo
r 

au
to

no
m

y;
 R

el
 =

pe
rc

ei
ve

d 
su

pp
or

t 
fo

r 
re

la
te

dn
es

s, 
C

om
 =

pe
rc

ei
ve

d 
su

pp
or

t 
fo

r 
co

m
pe

te
nc

e;
 

G
=

G
ra

de
. A

ll 
co

rr
el

at
io

ns
 a

re
 s

ta
tis

tic
al

ly
 s

ig
ni

fc
an

t e
xc

ep
t f

or
 th

e 
on

es
 w

ith
 th

e 
“n

s”
 s

up
er

sc
rip

t. 
M

od
el

 f
t: 

χ2 
=

39
52

.4
9 

(1
04

6,
 N

 =
 76

34
), 

p <
.0

01
, R

M
SE

A
 =

0.
01

5,
 

C
FI

=
0.

98
5,

 T
LI

 =
0.

98
1,

 S
R

M
R

 =
0.

02
4 



2239 

1 3

Do changes in perceived teacher behaviour predict changes…

        

         
  

 

 
 
 
 
 

 

(Muthén et al., 2016). These were achievement in reading, spelling, maths, science, 
and ICT in selected waves, school grades, student satisfaction with school, and SES-
related variables (parental ISEI, the number of books at home). The auxiliary vari-
ables were selected based on preliminary analyses of missing data correlates (not 
presented here). Since these analysis revealed various missing data correlates, the 
data were not missing completely at random (MCAR). Therefore, we did not rerun 
the models using complete cases only as sensitivity analyses because such analyse 
relied on the assumption that the data were MCAR. Since the assumption was vio-
lated, a complete-case analysis would yield biased results. 

Transparency and openness 

The data that support the fndings of this study are available from the Leibniz Insti-
tute for Educational Trajectories (https://www.neps-data.de/Data-Center/Data-
Access). Restrictions apply to the availability of these data, which is the reason why 
they cannot be provided by the authors of the study. Survey questionnaires are avail-
able on the NEPS study website (https://www.neps-data.de/Data-Center/Data-and-
Documentation). Main analyses were run in Mplus 8.8, whereas data preparation 
and basic analyses (e.g., scale reliabilities) were carried out in Stata 16.1. The analy-
sis code for one LCS and the change–change model is available in the online supple-
ment. The study’s design and its analysis were not pre-registered. 

Results 

Longitudinal measurement invariance 

Confrmatory factor analyses revealed that the scales measuring intrinsic read-
ing motivation and autonomy support were scalarly invariant over the waves. The 
remaining scales were metrically invariant but it was possible to establish partial 
scalar invariance by freeing one (perceived support for competence) or three (per-
ceived support for relatedness) item intercepts. Table 3S in the online supplement 
presents detailed information on invariance testing. 

Changes in perceived teacher behaviour and intrinsic reading motivation 

Correlations between variables in the study are available in Table 2. The latent 
change score models, estimated to investigate changes in intrinsic reading moti-
vation, support for autonomy, relatedness, and competence over lower secondary 
school, ft the data well (see Table 1). Overall, they revealed decreases in the four
student characteristics between Grades 5 and 9, which is depicted in Fig. 2 (see
Table  4S in the online supplement for further details). However, the decreases
were not uniform. The greatest decrease in all variables occurred between Grades
5 and 6, and diminished later to lower values or zero. Intrinsic reading motiva-
tion decreased gradually by 0.289 SD, 0.215 SD, 0.085 SD, and 0.046 SD over 

https://www.neps-data.de/Data-Center/Data-Access
https://www.neps-data.de/Data-Center/Data-Access
https://www.neps-data.de/Data-Center/Data-and-Documentation
https://www.neps-data.de/Data-Center/Data-and-Documentation
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   Fig. 2 Changes in intrinsic reading motivation, support for autonomy, relatedness, and competence 
between Grades 5 and 9. Note. Mean levels of each variable at a measurement occasion were calculated 
based on latent change score models estimated for each variable separately. The scales of the variables 
are not equated 

consecutive waves. The variances for the change score variables were statisti-
cally signifcant, indicating interindividual diferences in intraindividual change.
Although the average trend was negative, the level of intrinsic motivation
increased in some students. The initial level of intrinsic reading motivation cor-
related negatively with the changes, indicating that students who enjoyed reading
more at the frst measurement occasion decreased more over time. 

Student perceptions of autonomy support, support for relatedness and compe-
tence had a diferent pattern of change compared to the change in intrinsic read-
ing motivation. They decreased between Grades 5 and 6 (by 0.262 SD, 0.252 
SD, and 0.261 SD, respectively), which was followed by a null (change between
Grades 6 and 7) or very small (up to 0.05 SD) decline over the waves that fol-
lowed. Again, the variances of all latent change score variables were statistically
signifcant indicating that, in the case of a decrease, student perceptions improved
over time in some students, or, in the case of null mean change, the change varied
among students. The negative correlations between the  changes and the initial
levels of autonomy support, support for relatedness, and competence indicated
that the higher the initial level of all three, the larger the decline. Table 3 con-
tains information on the initial level, changes between consecutive waves, their 
variances, as well as correlations between the initial levels and changes in all four
variables. Overall, the analyses confrmed our expectations. 
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Change–change relationships 

The change–change model, presented in Table  4, had a good ft to the data (see 
Table 1). In the model, changes in student-perceived support for competence con-
sistently predicted changes in intrinsic reading motivation. A decrease in perceived 
support for competence (or a lower latent change score in waves with null mean 
change) predicted a decrease in intrinsic reading motivation, with the strength of 
the relationship ranging from β =0.072, SE =0.023, p =.003 (change between 
Grades 6 and 7) to β=0.096, SE = 0.021, p < .001 (change between Grades 8 and 
9). Moreover, a decrease in perceived autonomy support in German lessons (or a 
lower latent change score in waves with null mean change) predicted a decrease in 
intrinsic reading motivation at three out of four occasions: between Grades 5 and 
6 (β =0.071, SE =0.025, p =.01), 6 and 7 (β =0.086, SE = 0.025, p = .005), and 7 
and 8 (β =0.064, SE =0.020, p =.02). Meanwhile, changes in perceived support for 
relatedness in German lessons predicted changes in intrinsic reading motivation at 
two out of four occasions. A decrease in the former (or a lower latent change score 

Table 4 The results of the change–change model for intrinsic reading motivation 

Predictor Estimate SE p β R2 

Motivation G5  0.030*** 
Support for autonomy G5 0.068** 0.028 .014 0.049 
Support for relatedness G5 0.169*** 0.030 < .001 0.134 
Support for competence G5 0.039 0.023 .093 0.037 
Motivation 1 (G6-G5)  0.033*** 
Δ Support for autonomy 1 (G6-G5) 0.064* 0.025 .010 0.071 
Δ Support for relatedness 1 (G6-G5) 0.064** 0.019 .001 0.082 
Δ Support for competence 1 (G6-G5) 0.085*** 0.024 < .001 0.082 
Motivation 2 (G7-G6)  0.040*** 
Δ Support for autonomy 2 (G7-G6) 0.069** 0.025 .005 0.086 
Δ Support for relatedness 2 (G7-G6) 0.056** 0.019 .003 0.079 
Δ Support for competence 2 (G7-G6) 0.068** 0.023 .003 0.072 
Motivation 3 (G8-G7)  0.024*** 
Δ Support for autonomy 3 (G8-G7) 0.047* 0.020 .020 0.064 
Δ Support for relatedness 3 (G8-G7) 0.027 0.016 .101 0.041 
Δ Support for competence 3 (G8-G7) 0.070*** 0.019 < .001 0.081 
Motivation 4 (G9-G8)  0.014** 
Δ Support for autonomy 4 (G9-G8) − 0.002 0.020 .923 − 0.003 
Δ Support for relatedness 4 (G9-G8) 0.030 0.016 .061 0.048 
Δ Support for competence 4 (G9-G8) 0.080*** 0.021 < .001 0.096 

Note.  R2 =  explained variance; G =  grade; Δ =  change score variable; Motivation =  intrinsic read-
ing motivation; Model ft: χ2 = 6178.70 (1584, N = 2787), p <.001, RMSEA = 0.025, CFI = 0.966, 
TLI=0.966, SRMR =0.060 
*p< .05. **p< .01. *** p< .001 



2243 

1 3

Do changes in perceived teacher behaviour predict changes…

            
in waves with null mean change) predicted a decrease in the latter between Grades 
5 and 6 (β =0.082, SE =0.019, p <.001), 6 and 7 (β =0.079, SE = 0.019, p = .003).
Overall, changes in the predictors explained between 1.4% and 4.0% of the variance 
of changes in intrinsic reading motivation. 

Discussion 

This study verifed whether changes in selected aspects of student-perceived teacher 
support for autonomy, relatedness, and competence predicted changes in intrinsic 
reading motivation, as postulated by Cognitive Evaluation Theory (Ryan & Deci, 
2017, 2020). It also investigated whether teacher need-supportive behaviour and 
intrinsic reading motivation changed over the course of lower secondary school 
(Grade 5-Grade 9). The analyses revealed a decrease in all four constructs in the 
study, although the patterns of change were not uniform. Intrinsic reading motiva-
tion gradually decreased over the years whereas student-perceived teacher behaviour 
decreased between Grades 5 and 6 and was either stable or dropped slightly later. 
Moreover, changes in teacher support for competence consistently predicted changes 
in intrinsic reading motivation, whereas changes in support for autonomy and class-
room interactions did so at three and two occasions out of four, respectively. 

Changes over lower secondary school 

As expected, the analyses revealed a decline in intrinsic reading motivation. How-
ever, although the trend was decreasing, the variability of the change score variables 
indicated that some students experienced increases. This suggests that decreases are 
not inevitable. As Cognitive Evaluation Theory posits (Ryan & Deci, 2017, 2020), it
may be avoided by, among others, providing appropriate support for student needs, 
which was exactly what this study tested.

Previous studies have reported a similar declining trend in various motivational 
constructs, for example, academic self-concept, self-efcacy, learning goal orienta-
tions, or homework efort (e.g., Orth et  al., 2021; Postigo et  al., 2022; Trautwein 
et  al., 2006). This suggests that the decline in intrinsic reading motivation is not 
an isolated phenomenon that occurs in only one aspect of student functioning, but 
a broader, potentially developmental, trend. The decreases might also share their 
roots. 

Although perceived teacher need-supportive behaviour also declined overall, 
there was no average change between selected measurement occasions. Moreover, 
the students difered in the change in their perceptions as the change variables had 
signifcant variances. It means that for some students their perceptions not only not 
decreased but even increased, which implies that some teachers are able to provide a 
need-supportive learning environment as perceived by their students.

In the case of all measured constructs, the decreases were most pronounced 
between Grades 5 and 6, just after the transition to lower secondary school. The 
result is in line with past research indicating that transition periods are particularly 
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difcult for students due to multiple changes that they involve, including changes in 
academic demands, learning environments, or social relationships (see Jindal-Snape 
et al., 2021). 

Change–change relationships 

In this study, changes in student-perceived support for competence consistently posi-
tively predicted changes in intrinsic motivation, whereas changes in perceived sup-
port for autonomy and relatedness did so in three and two occasions out of four, 
respectively. The results confrm therefore that student-perceived teacher behaviour 
in German lessons is related to intrinsic reading motivation despite the fact such les-
sons cover a lot more than reading-related instruction. To date, such relationships 
have been confrmed only in cross-sectional studies (e.g., De Naeghel et al., 2014; 
Haw & King, 2022). The links in this study may be explained in various ways. They 
may exist due to teachers expressing similar behaviour while teaching various skills 
(not only reading) or because need-supportive instruction in other skills in German 
lessons spills over on intrinsic motivation in reading.

It is, however, unclear why changes in perceived support for autonomy and relat-
edness did not predict changes in motivation between selected measurement occa-
sions. Potentially, it is because the coefcients represent the link over and above the 
other predictors, which in turn were correlated. Such correlations are not a surprise 
since past research has revealed that students tend to perceive the classroom environ-
ment rather holistically and give correlated ratings to its various dimensions (e.g., 
Rohatgi & Scherer, 2020; Van Eck et al., 2017). Alternatively, some other aspects 
of teacher need-supportive behaviour, which were not included in the study, might 
have changed signifcantly between these occasions, shaping changes in intrinsic 
reading motivation. For example, pressure on achievement or social comparisons in 
the classroom may increase as students approach the next transition (after Grade 9), 
afecting their intrinsic reading motivation and resulting in weakened links of those 
aspects that do not change much.

A change in developmental needs may be yet another reason. According to Gold-
stein et  al. (2015), early adolescents face an environment which is more competi-
tive, performance-oriented, and structured. These challenges might endanger student 
self-efcacy in reading and result in an increased need for support for competence. 
In such a developmental transition, the perception of being given enough autonomy 
or the feeling of connection with the others in the classroom might become less 
important than perceived support for competence. Since low teacher expectations 
may hamper student belief in themselves and lead to decreased intrinsic motivation 
(Hornstra et al., 2018), in older grades, their perception may become more impor-
tant for shaping the decrease in intrinsic motivation than the perception of the other 
teacher need-supportive behaviours.

At the same time, the partial overlap between predictors and outcomes in this
study may be a potential reason why changes in perceived teacher behaviour
explained 1.4% to 4% of the variance of changes in intrinsic reading motiva-
tion, which represents a small efect. Such efects, however, are very common 
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in behavioural sciences (Cohen, 2013). Moreover, German lessons do not focus 
solely on reading but cover, among others, spelling, grammar, and writing. Fur-
thermore, in older grades, reading instruction focuses more on the interpreta-
tion of various types of texts, while reading itself, although required, becomes
an out-of-school activity. Additionally, we measured only selected aspects of
perceived need-supportive behaviour, which could also contribute to rather low
explained variances. For the above mentioned reasons, it is probable that in this
study the amount of explained variance in changes in intrinsic reading moti-
vation is underestimated. Furthermore, since reading is crucial for learning in 
many subjects (Snow & Biancarosa, 2003) and occurs also outside of school,
other formal, non-formal and informal learning environments, for example, the
home learning environment or the classroom environments in other subjects, 
may also play a role. Such links between the home learning environment and 
intrinsic motivation have been confrmed in the past (see e.g., Gonzalez-DeHass
et al., 2005 for a review). Moreover, Cognitive Evaluation Theory (Ryan & Deci, 
2017, 2020) proposes that internal factors (e.g., ego involvement) afect intrinsic
motivation, and they were not investigated in this study. 

Limitations and future research directions 

While interpreting the results of this study, several limitations should be taken
into account. First, the study included only selected aspects of support for
autonomy, relatedness, and competence, which could contribute to rather low
explained variances. Including other aspects of the three, for example, teacher-
student relationship or the provision of rationales for pursued learning activities
would allow a stronger test of the expected relationships. Future studies should
include more comprehensive measures of need-supportive teacher behaviour.

Second, although we used a large nationwide sample, it was not representative
due to signifcant missingness and attrition (see also Zinn et al., 2020). Missing
values were present, among others, on variables representing SES, which makes
the assessment of how much the sample deviates from representativeness even
more difcult. However, the high share of children attending an academic track
school and the high average value of ISEI suggest that low-SES students were
underrepresented in the sample. This, in turn, might bias the results. However,
to reduce bias, we included various correlates of missingness in the analyses, for
example, SES-related variables and past achievement. Nevertheless, future stud-
ies should improve participation rates.

Third, we used self-reports, which might have increased the amount of shared
variance and led to the overestimation of regression coefcients. Additionally,
although the data were nested, we were unable to account for nesting due to
the lack of longitudinal class identifers. Future studies should use data that
either allow accounting for clustering or are not nested at all. Finally, this study,
although longitudinal, cannot give a defnite answer if the studied relationships
are causal. 
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Conclusion 

To our knowledge, this is the frst study to verify longitudinal links between stu-
dent-perceived teacher behaviour in lessons in the language of instruction and
intrinsic reading motivation. It provides further support for the usefulness of 
Cognitive Evaluation Theory in explaining student motivation. Moreover, it sug-
gests that creating the classroom learning environment that is supportive of stu-
dent needs may help prevent the decline in intrinsic reading motivation. Since
teacher behaviour is malleable, it could be addressed in teacher-targeted interven-
tions or become an element of teacher training.

However, since changes in need-supportive behaviour did not explain much
variation in changes in intrinsic reading motivation, targeting such behaviour can-
not be considered an ultimate solution. Future studies could investigate similar
longitudinal links between the home learning environment or parental involve-
ment in education and intrinsic reading motivation. 
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