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Abstract

This empirical study focuses on students’ development of positive and negative achievement
emotions during the first year and the beginning of the second year of secondary school. Using
multilevel growth curve modelling, the development of the achievement emotions enjoyment,
pride, anxiety, hopelessness and boredom during class in general was investigated. Data from
584 students (taken at three different time points during the first year and the beginning of the
second year of secondary school in Germany) was analysed by controlling for gender and the
type of school. The results confirm the main assumption: positive achievement emotions
decline, whereas negative achievement emotions increase after transition to secondary school.
The assumption regarding the effects of type of school was also confirmed: students entering a
higher track school (German Gymnasium) experience more positive achievement emotions
than students in middle track schools (German Realschule) do. However, the decline in these
achievement emotions in higher track schools is comparatively worse than for students in
middle track schools. The results are discussed with regard to students’ further studies, as well
as the wider educational implications.
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Introduction

Traditionally, research on learning and instruction has focused mainly on cognitive factors,
while non-cognitive aspects, such as achievement emotions, have generally been neglected
(Pekrun 2016). In the last 20 years, however, achievement emotions of pride, enjoyment, hope,
anxiety, shame, anger or boredom have received more attention (Pekrun and Linnenbrink-
Garcia 2014). Today it is widely acknowledged that students’ achievement emotions are
important for learning and achievement in school. Students who experience positive achieve-
ment emotions show a higher level of well-being (Hascher 2007), apply more effective
learning strategies that lead to better cognitive performance (Linnenbrink 2007), are often
intrinsically motivated (Meyer and Gléser-Zikuda 2020; Deci and Ryan 2002), and demon-
strate higher levels of school achievement (Goetz et al. 2008; Pekrun and Perry 2014).

Emotions in a school environment are particularly important in the context of transition
processes (Dias and Sa 2014; van Ophuysen 2009). The transition from primary to secondary
school is associated with changes that affect organisational aspects (e.g. the course system and
a higher number of students and classes), social aspects (e.g. new classmates) and educational
aspects (e.g. less self-directed learning and autonomy) that may be related to an increase in
negative achievement emotions and stress (Becker et al. 2014; Dias and S& 2014). Therefore,
the transition to secondary school is often conceptualised as a normative critical life event
(Filipp 2001).

This study focuses on the development of positive (enjoyment and pride) and negative
(anxiety, hopelessness and boredom) achievement emotions in class in general during the first
year and the beginning of the second year of secondary school and considers the structure of
the hierarchically nested data by using multilevel growth curve models. The five examined
discrete achievement emotions are important during major educational transitions, especially
in the context of the transition from primary school and in the further course of the first years
of secondary school.

Achievement emotions: theoretical background

Emotions are generally defined as multicomponent phenomena involving coordinated psy-
chological processes that, according to Frenzel et al. (2015) and Scherer (2009), include
affective components (e.g. a nervous feeling in the case of anxiety); cognitive components
(worries); physiological components (increased cardiovascular activity); expressive compo-
nents (nervous facial expressions); and motivational components (avoidance motivation or
impulses to escape from a situation).

According to Pekrun’s (2006) taxonomy, achievement emotions can be classified as those
being directly related to achievement activities (activity emotions) or achievement outcomes
(outcome emotions). Activity emotions are experienced during learning (e.g. enjoyment or
boredom), while outcome emotions (e.g. hope, pride, anxiety or shame) are experienced in
connection with success or failure (Pekrun 2017). Achievement emotions can also be
categorised by their valence (negative vs. positive) and their degree of activation (deactivating
vs. activating) (Pekrun 2006, 2017).

In the context of the development of achievement emotions, the control-value theory of
achievement emotions (Pekrun 2006) provides an integrative approach for the mutual precur-
sors and effects of emotions experienced in achievement and academic settings (Pekrun 2006;
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Pekrun and Perry 2014). The theory assumes that two factors are relevant for the development
of achievement emotions: subjective control over achievement emotions and outcomes, and
the subjective values of these activities and outcomes (Pekrun 2006; Pekrun and Perry 2014).
Similar to the control-value theory, the stage-environment fit theory (Eccles and Midgley
1989) offers an approach to explain the reasons for the increase or the decline of positive and
negative achievement emotions in class. Based on this theory, the possible decline in positive
motivational factors (e.g. self-concept, learning motivation) during secondary school, which
according to the control-value theory has a significant influence on the development of
achievement emotions, may be explained by a discrepancy between contextual conditions in
school and the developmental needs of students of that age group. More teacher-oriented
teaching, increasing performance demands, and the declining quality of social interactions may
have negative effects on students’ learning, motivation and self-concept—and thus on their
positive and negative achievement emotions (Deci and Ryan 2002; Pekrun et al. 2017; Pekrun
et al. 2018; Symonds and Hargreaves 2016).

Longitudinal studies on the development of achievement emotions

Over the last two decades, several studies have examined the development of achievement
emotions during adolescence in a school context (e.g. Hagenauer and Hascher 2010; Pekrun
et al. 2007; Vierhaus et al. 2016). Most studies refer to achievement emotions experienced
during secondary school, with an emphasis on the development of achievement emotions of
enjoyment or anxiety; however, empirical evidence on the development of negative achieve-
ment emotions of hopelessness or boredom at school is still rather limited (Pekrun et al. 2010;
Pekrun et al. 2018). Furthermore, there is a lack of studies that investigate systematic changes
in the development of achievement emotions using multilevel growth curve modelling.

Moreover, research on achievement emotions in primary schools has been rather neglected.
Regarding positive achievement emotions in primary school, Helmke (1993) reports a contin-
uous decline from kindergarten to the fifth grade in German and mathematics (see also Gentry
et al. 2002). In line with these results, Lichtenfeld et al. (2012) reveal a decline of enjoyment
from the second to the third grade. However, Vierhaus et al. (2016) report that enjoyment at
school tends to remain stable during the primary school years. In contrast to the levels of
enjoyment, the negative achievement emotions of anxiety and boredom increase slightly
during primary school (Lichtenfeld et al. 2012; Zeidner 2014). Nevertheless, the level of
positive achievement emotions at the end of primary school exceeds the level of negative
achievement emotions (Raccanello et al. 2013).

Several studies confirm quite high levels of positive achievement emotions after the
transition to secondary school (Bieg et al. 2019; Gentry et al. 2002; Pekrun et al. 2007,
Vierhaus et al. 2016), which could be explained by positive expectations and anticipation on
the part of the students (van Ophuysen 2009). With regard to further emotional development in
the first year of secondary school, studies show a relatively negative trend in some emotions: the
positive achievement emotions of enjoyment and pride decrease (Gentry et al. 2002; Pekrun
et al. 2007; Vierhaus et al. 2016) while the negative achievement emotions of anger, hopeless-
ness and boredom increase (Pekrun et al. 2007).

Regarding the development of positive achievement emotions from the sixth to the ninth
grade, several studies indicate a further decline of enjoyment (Bieg et al. 2019; Buff 2014;
Hagenauer and Hascher 2010; Raccanello et al. 2013; Vierhaus et al. 2016) and pride (Goetz
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et al. 2012; Raccanello et al. 2013). The “Project for the Analysis of Learning and Achieve-
ment in Mathematics” (PALMA—see Pekrun et al. 2007) is a domain-specific longitudinal
study that examined the development of students’ performance in mathematics; it shows that
positive achievement emotions decrease significantly from the fifth grade to the ninth grade.
The decline of the positive achievement emotions of enjoyment and pride is especially
significant in the first two years of secondary school (Pekrun et al. 2007).

Regarding negative achievement emotions in the later course of secondary school,
studies have found a growth in the negative achievement emotions of anger, boredom,
anxiety and hopelessness (Ahmed et al. 2013; Bieg et al. 2019; Raccanello et al. 2013;
Vierhaus et al. 2016). The findings of PALMA (Pekrun et al. 2007) indicate that the
negative achievement emotions of anger, hopelessness and boredom increase significantly,
while feelings of anxiety and shame related to mathematics remain quite stable. However,
there is an asymptotic relationship, which means that the changes become progressively
smaller over the years (Pekrun et al. 2007). With regard to the achievement emotion of
boredom, Goetz et al. (2006) point out that the increase is due mainly to aspects of
classroom management and depends on the respective subject (see also Gléser-Zikuda
et al. 2005).

Several studies have analysed the relationship between emotions and students’ school
achievement. In particular, negative emotions such as test anxiety show correlations with
lower school achievement, while positive emotions—due to higher motivation—correlate with
higher achievement (Goetz and Hall 2013; Mega et al. 2014; Pekrun et al. 2017).

Effects of gender

In terms of gender, several studies confirm that it strongly influences the development of
students’ achievement emotions during secondary school. Regarding development of the
positive achievement emotion of enjoyment in the classroom in general, Gentry et al.
(2002) report consistently higher levels of enjoyment for girls during secondary school
than for boys (see also Eder 2007). Concerning the negative achievement emotion of
boredom, Daniels et al. (2009) point out that boys report more boredom in the first year
of secondary school than girls do. However, gender differences in achievement emotions
are related to the different subjects. In mathematics in particular, boys perceive less
negative and more positive achievement emotions than girls do (Goetz et al. 2013;
Pekrun et al. 2010; Pekrun et al. 2017).

Effects of the type of school

With regard to effects of the type of school, the assessment of the own abilities (frame of
reference effect—Marsh and Hau 2003) is particularly important. In this context, van
Ophuysen (2008, 2009) notes that the development of enjoyment decreases more steeply at
the higher track schools (German Gymnasium), where students start with higher values of
enjoyment than students entering middle track schools (German Haupt-/Mittelschule or
Realschule) (see also Harazd and Schiirer 2006). Although students who attend lower or
middle track schools start with a lower level of enjoyment, the subsequent further decrease is
not as significant as in the higher track schools (see big-fish-little-pond effect: equally capable
students have higher academic self-concepts in low-ability groups than in high-ability
groups—Marsh and Parker 1984; Marsh et al. 2007). Notably, Valtin and Wagner (2004)
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report an opposite trend in the development of the achievement emotion anxiety in the first
year after transition to secondary school (see also Knoppick et al., 2015; Zeidner and Schleyer
1999). Goetz et al. (2004) examined domain-specific differences in the development of
achievement emotions and report a stronger increase of the achievement emotion of anxiety
from the fifth to the sixth grade among students from higher track schools (see also Eder
2007). Overall, it can be seen that the development of achievement emotions of students
entering a high-achievement learning environment tends to be more negative during the first
years in secondary school.

To sum up, several studies in this context point to a rather negative trend in achievement
emotions during the course of secondary school. The significant decline in some positive
achievement emotions and the increase in some negative achievement emotions directly after
the transition to secondary school highlights the crucial importance of this transition in
students’ educational careers. Thus, it continues to be an important topic for further research.
Apart from the fact that the exact extent of the development of these emotions is not outlined
yet, the role of gender and the type of school regarding the development of these emotions is
still not completely researched.

The present research study

This study focuses on the analysis of systematic changes in the development of positive and
negative achievement emotions in children, in the period after the transition to secondary
school. In view of the fact that achievement emotions seem to change particularly after the
transition to secondary school (Dias and Sa 2014), it is important to investigate this period,
which is described as a normative critical life event (Filipp 2001).

Hence, this study pursues four aims: our first research question investigates how the
positive achievement emotions of enjoyment and pride develop in the first year and the
beginning of the second year after transition to secondary school. Following the findings of
previous research based on the stage-environment fit theory (Eccles and Midgley 1989) and
the control-value approach (Pekrun 2006), we expect a decline in enjoyment and pride in the
first year of secondary school (Gentry et al. 2002; Pekrun et al. 2007; Vierhaus et al. 2016)
(Hypothesis 1).

The second research question relates to the development of the negative achievement emo-
tions of anxiety, hopelessness and boredom. In view of previous findings (Bieg et al. 2019;
Pekrun et al. 2007; Raccanello et al. 2013; Vierhaus et al. 2016), we expect a continuous increase
in negative achievement emotions during the first year of secondary school (Hypothesis 2).

Our third research question addresses the development of positive and negative achieve-
ment emotions with regard to the type of school. Based on previous research (Harazd and
Schiirer 2006; van Ophuysen 2008, 2009), we assume higher values of positive achievement
emotions among students from higher track schools, but with a greater rate of decline of these
achievement emotions during the first year of secondary school, compared to students from
middle track schools. With regard to negative achievement emotions, we expect a stronger
increase from the fifth to the sixth grade among students from higher track schools (Goetz et al.
2004; Valtin and Wagner 2004) (Hypothesis 3).

The fourth research question focuses on gender effects regarding the development of
positive and negative achievement emotions during the first year and the beginning of the
second year of secondary school. Based on previous research concerning gender effects in
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school in general (Daniels et al. 2009; Gentry et al. 2002), we expect that boys experience
more negative and fewer positive achievement emotions than girls do (Hypothesis 4).

Method
Participants and design

The sample consisted of 584 German secondary school students (Mg, = 10.19 years, SD =
0.45, 84.9% female). The students attended 52 classes in 23 private schools under ecclesias-
tical sponsorship in southern Germany, where students entering a type of school within the
tripartite school system including lower track schools (German Mittelschule), middle track
schools (German Realschule) and higher track schools (German Gymnasium) after four years
in primary school. These three types of school differ mainly in students’ entry level of
academic ability and academic requirements. The sample comprised students from two types
of schools within the German secondary school system, namely middle track schools (56.2%)
and higher track schools (43.8%).

Regarding place of birth, the majority of students reported that they and their parents were
born in Germany (74.9%), and 21% reported that at least one parent was not born in Germany.
The percentage of students not born in Germany was 4.1%.

The students participated in the survey during their regular class time and completed online
questionnaires using school computers. The survey began in October 2017 (t1), six weeks after
students entered the fifth grade (first year of secondary school), and was repeated in April/June
2018 (t2) and October 2018 (t3; second year of secondary school). The survey was part of an
evaluation project.

Measures of achievement emotions

The achievement emotions of enjoyment, pride, anxiety, hopelessness and boredom were
assessed using the Achievement Emotions Questionnaire—Mathematics (AEQ-M—see Pekrun
et al. 2005) with a Likert-type scale from 1 (strongly disagree) to 5 (strongly agree). The items
were adapted for this study to focus on how the students feel during class in general, doing
their homework, or writing a test. The instrument includes five scales that measure the five
achievement emotions: enjoyment (10 items; e.g. “I enjoy my class.”), pride (6 items; e.g.
“After a test I am proud of myself.”), anxiety (15 items; e.g. “I worry if this is all too difficult
for me.”), hopelessness (6 items; e.g. “During the test I feel hopeless.”) and boredom (6 items;
e.g. “My homework bores me to death.”) (Cronbach’s « ranges between .85 and .90). Previous
studies related to the AEQ indicate that the scales are internally valid, as confirmed by
confirmatory factor analysis (e.g. Frenzel et al. 2007; Pekrun et al. 2007; Pekrun et al. 2011;
Pekrun et al. 2017).

Statistical analyses
In order to gain insight into the longitudinal data, a repeated measures analysis of variances
(ANOVA, with time as the sole predictor, using three time points) was executed for the

achievement emotions of enjoyment, pride, anxiety, hopelessness and boredom using RStudio
(version 1.3.1056). The data was first transformed into a long format using the reshape()
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function (package stats, version 3.4.3). The ANOVA was then conducted using the ez-package
(version 4.4-0). Fisher’s least significant difference (FLSD) was subsequently calculated in
order to determine which means of the three time points differ significantly.

Using the R package nlme (version 1.1-21), the longitudinal data was then analysed using
multilevel growth curve modelling to enhance the results from the ANOVA. The calculation of
the multilevel growth curve modelling aims to adjust a development trajectory based on
longitudinal data, since it involves the analyses of repeated measurements of a manifest
variable at three or more time points (Vierhaus et al. 2016).

To explore the development of the variables, a baseline model (Model 1) was fitted using a
gls() function, which contained only the intercept (Field et al. 2012). The fit of Model 1 was
estimated using the maximum likelihood method.

Then, using the /me() function, a random intercept model (Model 2) was calculated, which
included the varying of intercepts across people (Field et al. 2012). The model equations (see
Hosoya et al. 2014) for the unconditional random intercept model without time as a predictor
are as follows:

Vi=Boi+€i Level 1 equation
Boi="00+Voi Level 2 equation
V=Yoo +Voit+Eii general equation

where y,; represents the outcome variable (e.g. enjoyment), 3, is the varying intercept and
€, the residual variance. vy, represents the intercept (global effect) and vy, the person-specific
variability in intercepts.

Next, time was included as a predictor. The model equations for the unconditional random
intercept model with time as a predictor (Model 3) are described in the following:

Yi=Boit Bui X1+ €4, Boi="o0+Voi Level 1 equation
Bri=mo Level 2 equations
Y=o+ Vo) +710 X1a+E4 general equation,

where xy,; represents the time-varying predictor, 3;; the slope and 7, the average rate of
change.

Following that, in Model 4, the intercepts and the effect of time were varied across
participants (random intercept random slope model). The model equations for Model 4 are
as follows:

Yi=Poi+ B X1+, Boi="o0+Voi Level 1 equation
Bii =0 + vy Level 2 equations
Vi = (Yo + o) + (10 + V11 + Ey general equation,

where vy; represents the level-2 residual variance.

In the unconditional full model (Model 5), gender and the type of school were included as
predictors on level 2. The whole procedure was processed for linear growth development. The
model equations for the full model are described in the following:

Vi = Boi + Bui X14 + €4, Boi = Y00 + Yo121i + Voi Level 1 equation
Bii = Y10 + Y1121 + Ui Level 2 equations
Vi = (Yoo + Vo) + Y0121; + (Y10 + V1X1 + V112114 + s general equation,

where z; represents a level-2 predictor and ~;; represents how the effect of time (x;,) on the
outcome variable (e.g. enjoyment) is moderated by a level-2 predictor z; (e.g. gender).
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Results
Descriptive statistics

The results of the ANOVA and FLSD reveal that the positive achievement emotions of
enjoyment and pride decreased significantly, whereas the negative achievement emotions of
anxiety, hopelessness and boredom increased significantly (see Table 1). The effects are
significant for all achievement emotions for all time points, with the exception of pride. The
effect sizes range between 0.004 and 0.05.

Multilevel growth curve models of achievement emotions

The results of the multilevel growth curve model for the positive achievement emotion of
enjoyment (see Table 2) show that the addition of a random intercept (Model 2) significantly
improved the fit of the model (x2(3) = 337.42, p < .001). Analogously, adding the fixed effect
of time (Model 3) significantly improved the model fit (x2(4) = 216.56, p < .001). Compared
to Model 3, adding a random slope for the effect of time across students (Model 4) signifi-
cantly improved the model fit as well (x2(6) = 21.94, p < .001). However, the full model
including all predictors (Model 5) did not significantly improve the fit. Concerning changes in
the positive achievement emotion of enjoyment during the first year and the beginning of the
second year of secondary school, the models reveal that the effect of time (6 =—0.19 (—0.21,
—0.16), #1167) = —14.13, p < .001) is highly significant, which indicates that enjoyment
changes significantly. Furthermore, the standard deviation of intercepts is 0.58 (0.51, 0.65),
and of slopes (the effect of time across students) is 0.18 (0.14, 0.22). Moreover, Model 5
shows that the type of school has a small but significant effect on the development of
enjoyment (3= 0.11 (0.03, 0.19), #(581) = 2.75, p < .05): students from higher track schools
experience more enjoyment than students from middle track schools. With regard to gender
effects, there is also a small but significant impact: girls feel significantly more enjoyment than
boys do in the course of the first year and the beginning of the second year of secondary school
(6=-0.13 (-0.24, —0.01), #(581) = —2.22, p < .05).

Concerning the positive achievement emotion of pride, the results in Table 3 show that adding
a random intercept (Model 2) significantly improved the model fit (x%(3) = 478.85, p < .001).
Similarly, adding the fixed effect of time (Model 3) significantly improved the model fit (x2(4) =
18.06, p < .001). Related to Model 3, adding a random slope for the effect of time across students

Table 1 Means, standard deviations and one-way analyses of variance in positive and negative achievement
emotions

Measure tl 2 3 F Effect size n
M SD M SD M SD

Enjoyment 3.02 0.65 2.81 0.65 2.64 0.66 87.11% 0.054

Pride 3.13 0.85 3.08 0.88 3.00 0.89 7.53* 0.004

Anxiety 1.70 0.75 1.77 0.81 1.91 0.82 24.91%* 0.013

Hopelessness 1.43 0.69 1.55 0.84 1.71 0.87 34.80* 0.020

Boredom 1.50 0.74 1.63 0.86 1.86 0.94 46.55% 0.030

t1, time point 1; 2, time point 2; 3, time point 3
#p<.001
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Table 2 Multilevel growth curve model: Model parameters and goodness of fit for linear changes in the
achievement emotion enjoyment

Effect Enjoyment

Model 1 Model 2 Model 3 Model 4 Model 5

Fixed effects

Intercept 3.26 (0.01)***  3.26 (0.02)***  3.64 (0.03)***  3.64 (0.03)*** 3.49 (0.07)***
Linear rate of change
Time —0.19 (0.03)%**  —0.19 (0.01)***  —0.19 (0.01)***
Type of school 0.11 (0.04)**
Gender —0.13 (0.06)*
Random effects
Intercept 0.42 043 0.59 0.58
Time 0.18 0.18
Residual 0.45 0.41 0.37 0.37
ICC 0.46 0.52 0.71
Goodness of fit
AIC 3268.76 2933.35 2718.78 2700.85 2693.99
BIC 3279.70 2949.75 2740.66 2733.66 2737.73
logLik —1632.38 —1463.67 —1355.39 —1344.43 —1338.99

Standard errors are in parentheses. Model 1, baseline model; Model 2, random intercept model without time;
Model 3, random intercept model with time; Model 4, random intercept random slope model; Model 5, full
model

Type of school was coded 0 for middle track schools and 1 for higher track schools
Gender was coded 0 for female and 1 for male
*p <.05; #Ep<.01; *#¥p<.001

(Model 4) significantly improved the model fit as well (x2(6) = 18.62, p < .001). Additionally,
Model 5 (including the type of school and gender as predictors) significantly improved the fit
(x3(8) = 7.35, p < .05). As can be seen in Table 3, the effect of time (3 = —0.07 (—0.10, —0.47),
#(1167)=-3.94, p <.001) is highly significant, revealing that pride changes significantly over the
first year and the beginning of the second year of secondary school. Moreover, the standard
deviation of intercepts is 0.74 (0.64, 0.85), and of slopes is 0.23 (0.18, 0.29). The type of school
has a significant impact on the experience of pride as well (3= 0.14 (0.02, 0.25), (581)=2.37, p
<.05), in favour of students at higher track schools. No significant gender effects were identified.

Moreover, the results of the multilevel growth curve model for the negative achievement
emotion of anxiety reveal that the addition of a random intercept (Model 2) significantly
improved the fit of the model (x2(3) = 536.33, p < .001). Analogously, adding the fixed effect
of time (Model 3) significantly improved the model fit (x2(4) = 42.98, p < .001). Compared to
Model 3, adding a random slope for the effect of time across students (Model 4) significantly
improved the model fit as well (x2(6) = 16.38, p < .001). Furthermore, the full model
(including the type of school and gender as predictors) significantly improved the fit (x2(8)
= 10.44, p < .005). As Table 4 indicates, the effect of time (3 = 0.09 (0.07, 0.13), #(1167) =
6.17, p < .001) is highly significant, which indicates that anxiety changes significantly during
the first year and the beginning of the second year of secondary school. Furthermore, the
standard deviation of intercepts is 0.64 (0.56, 0.74), and of slopes is 0.19 (0.15, 0.25).
Moreover, a significant effect of the type of school is evident (5 = —0.17 (=0.28, —0.07),
#(581) = =3.23, p < .001): students entering a higher track school experience less anxiety
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Table 3 Multilevel growth curve model: Model parameters and goodness of fit for linear changes in the
achievement emotion pride

Effect Pride

Model 1 Model 2 Model 3 Model 4 Model 5
Fixed effects
Intercept 3.46 (0.02)**#*  3.46 (0.03)***  3.60 (0.04)***  3.60 (0.04)***  3.39 (0.09)***
Linear rate of change
Time —0.07 (0.02)*  —0.07 (0.02)*  —0.07 (0.02)*
Type of school 0.14 (0.06)*
Gender 0.08 (0.08)
Random effects
Intercept 0.61 0.61 0.74 0.74
Time 0.23 0.23
Residual 0.56 0.56 0.51 0.51
ICC 0.54 0.54 0.68
Goodness of fit
AIC 4327.70 3850.85 3834.79 3820.17 3816.82
BIC 4338.64 3867.25 3856.66 3852.98 3860.57
logLik -2161.85 -1922.42 —-1913.39 —1904.08 —1900.41

Standard errors are in parentheses. Model 1, baseline model; Model 2, random intercept model without time;
Model 3, random intercept model with time; Model 4, random intercept random slope model; Model 5, full model

Type of school was coded 0 for middle track schools and 1 for higher track schools
Gender was coded 0 for female and 1 for male
*p <.05; ¥¥p<.01; #¥p<.001

Table 4 Multilevel growth curve model: Model parameters and goodness of fit for linear changes in the
achievement emotion anxiety

Effect Anxiety

Model 1 Model 2 Model 3 Model 4 Model 5
Fixed effects
Intercept 2.23 (0.02)*** 223 (0.03)*** 2.03 (0.04)*** 2.03 (0.04)*** 228 (0.09)***
Linear rate of change
Time 0.10 (0.01)**  0.10 (0.02)**  0.10 (0.02)**
Type of school =0.17 (0.05)%**
Gender 0.01 (0.07)
Random effects
Intercept 0.58 0.58 0.65 0.64
Time 0.19 0.19
Residual 0.51 0.50 0.46 0.46
ICC 0.57 0.58 0.67
Goodness of fit
AIC 4069.35 3535.02 3494.04 3481.66 347522
BIC 4080.28 3551.42 3515.91 3514.47 3518.96
logLik —2032.67 —1764.51 —1743.02 —1734.83 —1729.61

Standard errors are in parentheses. Model 1, baseline model; Model 2, random intercept model without time;
Model 3, random intercept model with time; Model 4, random intercept random slope model; Model 5, full model

Type of school was coded 0 for middle track schools and 1 for higher track schools
Gender was coded 0 for female and 1 for male
*p <.05; ¥*p<.01; **¥¥p<.001
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during the first year and the beginning of the second year of secondary school. No significant
gender effects were detected.

With regard to the negative achievement emotion of hopelessness, the results of the
multilevel growth curve model (see Table 5) reveal that adding a random intercept (Model
2) significantly improved the model fit (x2(3) = 406.44, p < .001). Similarly, adding the fixed
effect of time (Model 3) significantly improved the model fit (x2(4) = 62.86, p < .001).
Compared to Model 3, adding a random slope for the effect of time across students (Model 4)
significantly improved the model fit as well (x2(6) = 30.58, p < .001). Moreover, Model 5
(including the type of school and gender as predictors) significantly improved the fit (x%(8) =
11.08, p < .005). The results of the analyses show a highly significant impact of time (3= 0.14
(0.10,0.17), 1(1167) = 7.68, p < .001), revealing that hopelessness changes significantly during
the first year and the beginning of the second year of secondary school. Additionally, the
standard deviation of intercepts is 0.49 (0.43, 0.56), and of slopes is 0.18 (0.15, 0.21). An
effect of the type of school is evident (3 = —0.18 (=0.29, —0.07), #(581) = —3.26, p < .001),
while gender has no significant impact on the development of hopelessness.

The last examined negative achievement emotion was boredom. The results of the multi-
level growth curve model (see Table 6) show that the addition of a random intercept (Model 2)
significantly improved the fit of the model (x3(3) = 297.15, p < .001). Analogously, adding the
fixed effect of time (Model 3) significantly improved the model fit (x2(4) = 90.05, p < .001).
Compared to Model 3, adding a random slope for the effect of time across students (Model 4)
significantly improved the model fit as well (x%(6) = 48.26, p < .001). The full model

Table 5 Multilevel growth curve model: Model parameters and goodness of fit for linear changes in the
achievement emotion hopelessness

Effect Hopelessness

Model 1 Model 2 Model 3 Model 4 Model 5

Fixed effects

Intercept 1.87 (0.02)%*%*  1.87 (0.03)%**  1.59 (0.04)*** 159 (0.04)%**  1.86 (0.09)%**
Linear rate of change

Time 0.14 (0.02)**= (.14 (0.02)*** (.14 (0.02)%***
Type of school —0.18 (0.06)***
Gender —-0.02 (0.08)
Random effects

Intercept 0.60 0.60 0.50 0.49

Time 0.18 0.18

Residual 0.60 0.58 0.55 0.55

ICC 0.50 0.52 0.45

Goodness of fit

AIC 4384.11 3979.67 3918.81 3892.23 3885.15

BIC 4395.05 3996.08 3940.69 3925.04 3928.90
logLik —2190.06 —1986.84 —1955.41 —1940.12 —1934.57

Standard errors are in parentheses. Model 1, baseline model; Model 2, random intercept model without time;
Model 3, random intercept model with time; Model 4, random intercept random slope model; Model 5, full

model

Type of school was coded 0 for middle track schools and 1 for higher track schools

Gender was coded 0 for female and 1 for male

*p <.05; ¥¥p<.01; #¥p<.001
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Table 6 Model parameters and goodness of fit for linear changes in the achievement emotion boredom

Effect Boredom

Model 1 Model 2 Model 3 Model 4 Model 5

Fixed effects

Intercept 1.97 (0.02)*** 1.97 (0.03)%s#:* 1.61 (0.05)%** 1.61 (0.04)%*** 1.73 (0.09)#:*
Linear rate of change

Time 0.18 (0.02)***  0.18 (0.02)*** (.18 (0.02)***
Type of school —0.11 (0.06)*
Gender 0.25 (0.08)**
Random effects

Intercept 0.58 0.59 0.62 0.61

Time 0.28 0.28

Residual 0.66 0.64 0.57 0.57

ICC 0.43 0.46 0.54

Goodness of fit

AIC 4517.65 4222.49 4134.44 4090.18 4081.93

BIC 4528.58 4238.90 4156.32 4122.99 4125.67
logLik —2256.82 -2108.25 —2063.22 —2039.09 —2032.96

Standard errors are in parentheses. Model 1, baseline model; Model 2, random intercept model without time;
Model 3, random intercept model with time; Model 4, random intercept random slope model; Model 5, full
model

Type of school was coded 0 for middle track schools and 1 for higher track schools
Gender was coded 0 for female and 1 for male
*p <.05; ¥¥p<.01; #¥p<.001

(including the type of school and gender as predictors) also significantly improved the fit
(¥3(8) = 12.26, p < .005). The model shows that time (3= 0.18 (0.14, 0.22), #1167) = 8.87, p
< .001) is highly significant, which indicates that the negative achievement emotion of
boredom significantly increases during the first year and the beginning of the second year of
secondary school. Moreover, the standard deviation of intercepts is 0.61 (0.49, 0.75), and of
slopes is 0.28 (0.22, 0.34). Furthermore, the type of school has a small but significant effect on
the development of boredom (6 =—0.11 (—0.22, 0.01), #581) = —1.93, p < .05): students from
higher track schools experience less boredom than students from middle track schools do.
With regard to gender, an effect is also evident: boys experience significantly more boredom
than girls do in the course of the first year and the beginning of the second year of secondary
school (8 = 0.25 (0.09, 0.40), #(581) = 3.18, p < .005).

Discussion
Theoretical significance

This long-term study has revealed the extent to which achievement emotions develop after the
transition from primary to secondary school in selected secondary schools in Germany. Thus,
it offers a noteworthy contribution to existing research on achievement emotions—both
positive and negative—in this context.

Previous studies have pointed to empirical findings on the development of achievement
emotions in students (e.g. Pekrun et al. 2007; Vierhaus et al. 2016). However, the design of
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those studies is mostly cross-sectional (e.g. Goetz et al. 2012; Raccanello et al. 2013).
Furthermore, there is little evidence of the development of negative achievement emotions
such as hopelessness and boredom (Pekrun et al. 2018). Using multilevel growth curve
models, the current study was designed to examine systematic changes in the development
of the positive and negative achievement emotions of enjoyment, pride, anxiety, hopelessness
and boredom between the fifth and sixth grades in the context of the transition from primary to
secondary school. This transition understandably involves many changes and challenges for
the students involved (Dias and Sa 2014).

The results of the study confirm Hypothesis 1 and show that the level of the positive
achievement emotions of enjoyment and pride is quite high at the beginning of the fifth grade,
but decreases steadily during the first year of secondary school—a finding which is consistent
with the results of other studies (e.g. Bieg et al. 2019; Pekrun et al. 2007; Vierhaus et al. 2016).
The most significant changes were recorded from t2 to t3, which can be explained by the fact
that confirmed positive expectations on the part of the students after the transition (e.g. van
Ophuysen 2009) cushion the decrease in positive achievement emotions between tl and t2. In
addition, steadily increasing achievement pressure and rising expectations during the first year
of secondary school could lead to a stronger decline of positive achievement emotions in the
second half of the school year.

In accordance with Hypothesis 2 and previous studies (e.g. Bieg et al. 2019; Pekrun et al.
2007), our results show that the negative achievement emotions of anxiety, hopelessness and
boredom start at a relatively low level in the fifth grade and show a constant increase thereafter.
Similar to the positive achievement emotions, the negative achievement emotions show their
downward trend especially from t2 to t3. Thus, the courses of the positive achievement
emotions of enjoyment and pride and the negative achievement emotions of anxiety, hope-
lessness and boredom are almost reversed, which is consistent with previous studies (e.g.
Pekrun et al. 2007).

Regarding Hypothesis 3, our results show that students in higher track schools start with
higher levels of positive achievement emotions (in line with Harazd and Schiirer 2006; van
Ophuysen 2008), but that the decline in these achievement emotions is comparatively worse
than for students in middle track schools. Concerning the development of negative achieve-
ment emotions during the first year of secondary school, the situation is reversed. Students
entering middle track schools start with higher levels of boredom, hopelessness and anxiety,
but the increase in these achievement emotions is comparatively lower than for students in
higher track schools (for anxiety see Eder 2007; Goetz et al. 2004; Valtin and Wagner 2004).
With regard to the tripartite school system in Germany, the results of the study show the
discrepancies in the development of positive and negative achievement emotions in the first
years of secondary school between the different types of school. Especially in higher track
schools the high level of motivation, pride and enjoyment (e.g. van Ophuysen 2008) after the
transition from primary to secondary school seems to decline rather quickly and the further
development of positive and negative achievement emotions in higher track schools is rather
unfavourable. These differences in the development may result from the varying academic
requirements and different educational tasks that students of different types of schools within
the tripartite school system are confronted with (ISB 2019). The more significant decline in
positive achievement emotions and increase in negative achievement emotions in higher track
schools could also be attributed to frame of reference effects (Marsh and Hau 2003): students
entering a higher track school have a lower achievement status in their new class, which—in
conjunction with achievement pressure—can lead to the development of unfavourable
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achievement emotions in the first year of secondary school. Moreover, the development of
negative achievement emotions, especially in higher track schools, could be explained by
decreasing self-efficacy expectations (cf. big-fish-little-pond effect—see Marsh and Parker
1984), which in turn, may be associated with an increase in anxiety and a decrease in
enjoyment and pride (e.g. Eder 2007).

The results of this study confirm Hypothesis 4, showing that boys feel less enjoyment than
girls do, which is in line with the findings of Gentry et al. (2002). With regard to negative
achievement emotions, the gender differences in boredom were confirmed (e.g. Daniels et al.
2009). With respect to pride, anxiety and hopelessness, no gender-specific effects were
revealed.

Possible reasons for the rather unfavourable changes in the development of positive and
negative achievement emotions during the first year and the beginning of the second year of
secondary school may be the new social environment, an increase in teacher-centred
instruction, a decline in the cognitive activation perceived by students, and a lack of
perceived support from teachers (Dias and Sa 2014; Lazarides and Buchholz 2019; van
Ophuysen 2009). In this context, Lazarides and Buchholz (2019) point out that weaknesses
in classroom management are particularly related to the development of boredom, while
perceived support for students is relevant to the achievement emotions of enjoyment and
anxiety.

Limitations

This study has some limitations that should be identified and discussed when interpreting the
results. Firstly, the study focused on students’ achievement emotions in class in general;
domain-specific differences between subjects (e.g. Goetz et al. 2006) were not examined. In
further research, the development of achievement emotions should also be analysed while
taking different school subjects into account (e.g. Pekrun et al. 2007), in order to examine the
correlations and interactions between domain-specific learning conditions and specific emo-
tional experiences. Furthermore, in the present study, a global scale was generated for each
achievement emotion. In further research, it would be interesting to examine the development
of different achievement emotions while taking different aspects as the setting (emotions in
class, during a test and during homework), or social interactions into account (Pekrun et al.
2005; Schlesier 2020).

Secondly, when interpreting the data, it should be noted that this is a regional and possibly
non-representative sample, which limits the possibility of drawing universal conclusions. In
particular, the differences in the type of school could be attributed to the specificity of the
individual profile of private schools in Germany under ecclesiastical sponsorship (Nothaft
2012). Nevertheless, similar effects may be found in other studies of state schools (e.g. Pekrun
et al. 2007).

Another limitation that needs to be addressed is the question of whether the students can
make meaningful and—in terms of their emotional experience—significant assessments of the
classes they have attended for only a few weeks after entering secondary school.

Finally, another limitation of this study is the rather unequal gender ratio, due to
many mono-educational schools for girls being included in the sample. Possible gender
effects (or lack thereof) on the development of positive and negative achievement
emotions should therefore be carefully interpreted and investigated in subsequent
follow-up studies.
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Implications and future directions

With regard to the impact of research on the development of achievement emotions in the
first year and the beginning of the second year of secondary school, an important aspect is
that teachers need to be aware of their potential to influence students’ achievement
emotions—in particular, they need to try to support positive achievement emotions while
reducing negative achievement emotions (Goetz and Hall 2013). The promotion of stu-
dents’ emotional regulation skills is relevant in this context (Schlesier et al. 2019; Brackett
and Rivers 2014; Zeidner 2007). Training programmes for the promotion of emotional
competencies (e.g. Petermann et al. 2016) are necessary in order to expand students’
repertoire of emotional regulation strategies. Social-emotional learning (SEL) programmes
may help students to practise emotional intelligence skills, such as the ability to identify
positive and negative emotions (Brackett and Rivers 2014). It is also important for teachers
to exemplify positive achievement emotions in the classroom (Frenzel et al. 2015), since
they function as role models. In addition, teachers should try to improve students’ academic
self-concept and self-confidence, both of which are related to the experience of positive
achievement emotions (Goetz et al. 2008).

The control-value approach (Pekrun 2006) confirms the influence of individual and
contextual determinants (e.g. Lazarides and Buchholz 2019). In order to counteract the
development of negative achievement emotions during the course of secondary school,
teachers should do the following: provide students with autonomy to self-regulate their
learning in the classroom, consider aspects of classroom management and encourage a positive
relationship between teachers and students (Gléser-Zikuda and FuB3 2008; Lazarides and
Buchholz 2019). Adaptive instruction, different forms of feedback (Hattie and Timperley
2007) and formative assessment (portfolios, learning diaries, rubrics etc.) are important for
students’ motivation and thus for their emotional experience (e.g. Gldser-Zikuda and Hascher
2007).

Conclusion

Despite the limitations described, this study contributes to research on achievement emo-
tions, specifically since we examined the development of the previously neglected achieve-
ment emotions of boredom and hopelessness. The study reveals that the first year and the
beginning of the second year of secondary school is associated with a rather adverse
development of both positive and negative achievement emotions. In order to cushion this
adverse development, the study suggests techniques for teachers and students, such as
emotional regulation and aspects of classroom management. The study provides a basis for
subsequent research in which further reasons for this rather unfavourable development of
achievement emotions during secondary school could be examined. In this context, follow-
up studies should also examine the development of positive and negative achievement
emotions with a focus on teacher-student interaction as well as domain-specific differences
between subjects.
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