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Abstract

Feeling well at school is crucial for both young people’s healthy self-development and their intrinsic learning motivation.
Both concepts, subjective well-being and intrinsic motivation, are central to self-determination theory, but their reciprocal
relationship is not studied very well. We hypothesized that the concepts affect each other directly: Students who are intrinsi-
cally motivated feel well at school due to positive emotions and the strive for understanding the learning content, which is
an intrinsic motivation immanent. Beyond, students who feel well at school are intrinsically motivated, because subjective
well-being represents an intrinsic value of the learning situation. This hypothesis is tested using a sample of 773 secondary
school students (mean age: 12.7 years, SD =1.8), who were answering questionnaires at the beginning (T1), at mid (T2)
and at the end (T3) of a school year. The data were analyzed using a cross-lagged panel model. The results gave evidence
on cross-lagged effects and an indirect effect from subjective well-being to intrinsic motivation to subjective well-being.

Keywords Intrinsic motivation - Subjective well-being - Self-determination theory - Secondary school - Cross-lagged panel

model

Introduction

Students at school interact with different people such as their
schoolmates and teachers. They laugh, get angry, talk, and
discuss with each other, and so on. All these interactions
are associated with students’ subjective well-being at school
and are very important for their healthy self-development
(Schwarz-Mette et al., 2020). Further, students learn and
perform at school and develop knowledge and competences
not only but also in different school subjects. Learning
processes go well and for the most part better when
students are intrinsically motivated (Ryan & Deci, 2000).
So, it is important for school teachers to design a learning
environment that favors students’ subjective well-being at
school as well as students’ intrinsic learning motivation
(Dinisman et al., 2015). Work done by Bieg et al. (2013),
Hascher and Hagenauer (2018) or Virtanen et al. (2019)
give evidence, that teachers’ social interactions with their
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students and their instructional design have the power to
promote both, students’ subjective well-being and intrinsic
motivation. Especially, fostering basic psychological
needs like the need for relatedness, for autonomy and for
competence can favor students’ subjective well-being and
intrinsic motivation (Boncquet et al., 2020; Bieg & Mittag,
2009; Ryan & Deci, 2017, 2020).

Beyond, it seems that subjective well-being and intrinsic
motivation are related with each other (Ryan & Deci, 2020).
Students who feel well at school report higher intrinsic
motivation and vice versa. Less is known about the causality
of this relationship. Is it the way that feeling well at school
promotes intrinsic motivation or is it the way that students’
intrinsic motivation promotes their well-being at school?
Theoretically, both processes are possible: On the one hand,
subjective well-being in learning situations represents a
value of these situations, so subjective well-being can be
one situational cause for intrinsic learning motivation (Ryan
& Deci, 2017). On the other hand, intrinsic motivation
is associated with positive emotions and the strive for
understanding the learning content, which can promote
subjective well-being (Hope et al., 2019). This paper
addresses this reciprocal relation of intrinsic motivation and
subjective well-being and aims to get a deeper understanding
on the causality of this relationship.
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Self-determination theory as a framework
for the relationship of well-being and intrinsic
motivation

To understand the interplay of subjective well-being and
intrinsic motivation we refer to the self-determination
theory (SDT; Deci & Ryan, 2000; Ryan & Deci, 2017,
2020). Deci and Ryan (2000) argue that “[...] human
needs specify the necessary conditions for psychological
health or subjective well-being and their satisfaction is
thus hypothesized to be associated with the most effective
functioning” (p. 229). The needs for competence, relat-
edness, and autonomy are postulated as human necessi-
ties and universal basic psychological needs. The need
for competence addresses one’s desire to feel as a causal
agent with respect to one’s own actions. The need for relat-
edness can be characterized as the desire to feel connected
to others. Finally, the need for autonomy is defined as the
desire to self-organize experience and behavior and have
one’s activities be concordant with one’s integrated sense
of self (Deci & Ryan, 2000; Ryan & Deci, 2000). The
quotation above illustrates the assumption that the satisfac-
tion of these needs in specific situations favor subjective
well-being. Empirically, Le6n and Nufiez (2013) found
that the satisfaction of the need for relatedness and the
need for competence positively affect university students’
subjective well-being at university.

Intrinsically motivated behavior, defined as freely
engaged behavior out of pleasure and interest without
the necessity of separable consequences, is based on the
satisfaction of the mentioned basic needs. In detail, Deci
and Ryan (2000) argue that especially the satisfaction of
the need for competence and for autonomy are required
for intrinsic motivated behavior. As mentioned, basic
need satisfaction fosters well-being of the individual as
well (Ryan & Deci, 2000). As a consequence, it is theo-
retically plausible that subjective well-being and intrinsic
motivated behavior are related due to their common fac-
tors involved — the satisfaction of the basic needs. This
argumentation is supported by empirical work, which
gives evidence on the correlation of subjective well-being
and intrinsic motivated behavior (Martinek et al., 2021;
Milyavskaya & Koestner, 2011; Ryan et al., 1995, 1996).
For example, Ryan et al. (1995) found that intrinsically
motivated people report more subjective well-being com-
pared with external motivated people.

Effects of intrinsic motivation on well-being

Research on subjective well-being is grounded in two gen-
eral perspectives (Ryan & Deci, 2001): the first one is
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called hedonic view on well-being and is characterized
by a strong focus on happiness. It defines well-being in
terms of pleasure attainment and pain avoidance. Indica-
tors are life satisfaction and happiness in terms of presence
of positive mood and absence of negative one (Diener &
Lucas, 1999). The second one is called eudemonic view
and focuses on self-realization and meaning of life. It
defines well-being in terms of the degree to which a per-
son is fully functioning (Ryan & Deci, 2001). Indicators
are congruent activities to ones’ deeply held values and
feelings like being alive and authentic.

Intrinsic motivation is—per definition—characterized
by pleasure and interest. In other words, students, who are
intrinsically motivated in learning situations, enjoy these
situations and aim to understand the learning content. We
argue that intrinsically motivated learning situations pro-
mote well-being due to these positive emotions (hedonic
view on well-being) and due to the strive for understanding
the learning content (eudemonic view on well-being).

Empirical evidence on this argumentation is given
by Hope et al. (2019). The authors examined university
students for five times throughout a period of one school-
year and analyzed the data with a cross-lagged structural
equation model. Hereby they identified a positive effect
from intrinsic aspirations to improved subjective well-
being over time. Furthermore, Sheldon and Kasser (1998),
who asked university students during their progress toward
personal goals, concluded that intrinsic motivated goals have
the power to improve subjective well-being. Additionally,
Burton et al. (2006) found consistent results with elementary
school students and university students showing that
intrinsic motivated learning behavior caused psychological
well-being. Furthermore, a recent study across two countries
with university students showed that students’ intrinsic
motivation is a positive predictor for their subjective well-
being (Martinek et al., 2021) (Fig. 1).

Effects of subjective well-being on intrinsic motivation

As already mentioned above, intrinsic motivation is
defined as freely engaged behavior out of pleasure and
interest without the necessity of separable consequences.
Well-being is characterized by low negative affect, high
positive affect, congruent activities to ones’ values and
feelings and life satisfaction (Deci & Ryan, 2000; Diener
et al., 1999; Marsh et al., 2006). Based on this definition
and characteristics we argue that well-being is pleasure
due to its characteristics of having more positive and less
negative affect. Further we argue that well-being goes
along with interest, because it is characterized by congru-
ent activities to ones’ deeply held values. In other words,
situations or activities in which people feel well, are those
out of pleasure, thereby fostering intrinsic motivation to
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Fig. 1 Cross-lagged model of intrinsic motivation and well-being in the classroom. Standardized coefficients, one-tailed, ***p <.001, *p <.05,
*p<.10. Significant direct (solid lines) and indirect (dotted lines) paths are displayed

seek out or engage in these situations or activities. For
example, if someone feels well while climbing or engag-
ing with history, this, due to the joy or out of pleasure
involved, fosters intrinsic motivation for that person to
climb or delve into history. Beyond this assumed effect
of well-being on intrinsic motivation, which is primar-
ily based on both definitions, also the Four-Phase Model
of Interest Development by Hidi and Renninger (2006)
and findings by Ryan and Frederick (1997) and Kawabata
et al. (2017) give evidence for the assumed effect. People
who feel well during an activity show higher subjective
vitality (Kawabata et al., 2017; Ryan & Frederick, 1997).
Thus, they have more energy for personal involvement.
Both, this personal involvement and positive feelings,
which characterize well-being, are central aspects for the
development of Maintained Situational Interest, Emerging
Individual Interest, and Well-Developed Individual Inter-
est (Hidi & Renninger, 2006). In a nutshell, well-being can
promote intrinsic motivation because it goes along with
pleasure and interest, core definitional aspects of intrinsic
motivation. In our understanding this assumed effect is
consistent with the assumptions of the self-determination
theory, because our argumentation is primarily based on
the definition and characteristics of the two concepts,
but hardly studied. To the best of our knowledge former
work focused stronger on the (bidirectional) relation-
ship of intrinsic motivation and well-being (Milyavskaya
& Koestner, 2011; Ryan et al., 1995, 1996) and on the
effect of intrinsic motivation on well-being (Burton et al.,
2006; Hope et al., 2019; Martinek et al., 2021; Sheldon &

Kasser, 1998). Less work is done to proof the assumption
that well-being affects intrinsic motivation.

The present study

As outlined above, there is theoretical and empirical evi-
dence that intrinsic motivation and subjective well-being
are correlated. This relationship can be understood due to
the satisfaction of the need for competence and autonomy,
which are common factors of both, intrinsic motivation and
subjective well-being (Milyavskaya & Koestner, 2011; Ryan
et al., 1995, 1996). Beyond this relationship we argue that
there are also effects of intrinsic motivation on subjective
well-being and of subjective well-being on intrinsic moti-
vation. The first one is based on positive emotions and the
strive for understanding the learning content, which charac-
terizes different forms of interest. The second one is based
on the argumentation that subjective well-being in situations
represents an intrinsic value of this situation, which leads to
intrinsic motivation. The aim of the present study is to test
the hypothesis that intrinsic motivation and subjective well-
being affect each other.

Method
Procedure and participants

The study was conducted on three measurement points
within one school year. The first measurement (T1) took
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place in October. The second measurement point (T2) was
about 4 to 5 months later (February/March) and the third
measurement occasion (T3) was again after 4 to 5 months
(June/July) at the end of the school-year. School students
were assessed by online-questionnaires and consent by them
and their parents was given before data collection took place.
The sample consisted of 773 students (T1) from different
grades (5 to 10) out of three secondary schools in Germany
(“Gymnasium”) with a mean age of 12.7 years (SD=1.8;
T1). In detail, 13% of the students were Sth graders, 21% 6th
graders, 22% 7th graders, 10% 8th graders, 21% 9th graders,
and 13% 10th graders. Male (n=398; 51.5%) and female
students (n=375; 48.5%) were nearly uniformly distributed.
66.6% of the 773 students answered the questions at all three
measurement points, 19.7% of the students participated at
the first and the third measurement points, and 13.7% of the
students contributed at the first and second measurement
points.

Measures
Subjective well-being

Subjective well-being was assessed with six items and a
focus on the classroom as the part of school where students
spend their most time. Hence, the construct represents sub-
jective well-being in the classroom and not subjective well-
being in a broader way. “Our classroom invites me to lin-
ger” and “Being in our classroom feels good to me” are two
examples of the items. The response format ranged from 1
(applies not at all) to 6 (totally applies). Cronbach’s Alpha
varied from .92 to .95.

Intrinsic motivation

Intrinsic motivation was assessed with a modified version
of the Self-Regulation Questionnaire by Bieg and Mittag
(2005) using four items. The scale was validated in former
studies (e.g., Bieg et al., 2011, 2013). An example item was
“I work well in [subject] lessons because I enjoy it.” The
subject was English in grade 5 and 9, History in grade 6 and
8 and Mathematics in grade 7 and 10. The response format
ranged from 1 (not at all true) to 4 (very true). Cronbach’s
Alpha varied from .93 to .94.

Analyses

In a first step, we analyzed if the items of the used scales
measured intrinsic motivation and well-being as two differ-
ent constructs. For this, we compared the model-fit of a one-
factor model (all items load on one factor) with the model-fit
of the assumed two-factor model (the specific items load
on the factors intrinsic motivation and well-being) for each
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measurement point separately. For the one-factor model the
model-fit was unsatisfactory at each measurement point
(T1: CFI=.620, TLI=.506, RMSEA =.297, AIC=20,086,
BIC=20,226; T2: CFI=.620, TLI=.511, RMSEA = .324,
AIC=15,914, BIC=16,047; T3: CFI=.627, TLI=.520,
RMSEA =328, AIC=17,174, BIC=17,309), whereas for
the two-factor model the model-fit was better at each meas-
urement point and mainly satisfactory (T1: CFI=.954,
TLI=.940, RMSEA =.104, AIC=17,996, BIC =18,140;
T2: CFI=.959, TLI=.946, RMSEA=.108, AIC=13,877,
BIC=14,014; T3: CFI=.948, TLI=.931, RMSEA = .124,
AIC=15,019, BIC=15,158).

In a second step, we run the measurement model con-
sidering both, intrinsic motivation and well-being as the
two factors for all three measurement points and their factor
loadings. This measurement model (CFI=.940, TLI=.933,
RMSEA =.064, SRMR = .035) with the factor loadings and
the correlations between the factors is attached as sup-
plementary material. Further we analyzed the descriptive
statistics and the changes of subjective well-being and
intrinsic motivation over time. In a third step, the recipro-
cal association of intrinsic motivation and well-being was
analyzed by identifying a crossed-lagged panel model with
latent variables measured at three occasions throughout one
school year. Cross-lagged models are suitable to examine
cross-path between variables in a longitudinal manner and
indicate causal effects (Reinders, 2006). In detail, subjec-
tive well-being, assessed in measurement point 2 respec-
tive 3 was regressed on subjective well-being and intrinsic
motivation, assessed in measurement point 1 respective
2. In the same manner, intrinsic motivation was regressed
on former intrinsic motivation and subjective well-being.
Bivariate correlations were allowed for subjective well-being
and intrinsic motivation within each measurement point, but
not between the measurement points. Further, two indirect
effects were modelled: From subjective well-being (T1) via
intrinsic motivation (T2) to subjective well-being (T3) and
from intrinsic motivation (T1) via subjective well-being (T2)
to intrinsic motivation (T3). Missing data were estimated by
using the Full Information Maximum Likelihood Method.
All analyses were done using R (R Core Team, 2021).

Results
Descriptive statistics and changes over time

In Table 1, the descriptive statistics and the bivariate
correlations of subjective well-being and intrinsic
motivation is presented. All variables are significantly
correlated to each other. Over time, subjective well-being
(r=.66-.69) and intrinsic motivation (r= .51-.61) are
moderate to strong related to each other. Repeated measure
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Table 1 Descriptive statistics
and bivariate correlations of

subjective well-being and
intrinsic motivation at the
beginning, the mid, and the end
of the school year

Range M SD €)) ?2) 3) (@) 5) 6)
(1) Subjective well-being_T1 1-6 3.33 1.15 1
(2) Subjective well-being_T2 1-6 3.22 1.20 .68 1
(3) Subjective well-being_T3 1-6 3.24 1.22 .66 .69 1
(4) Intrinsic motivation_T1 14 2.33 0.89 40 33 31 1
(5) Intrinsic motivation_T?2 1-4 2.26 0.90 .33 42 41 .60 1
(6) Intrinsic motivation_T3 14 2.28 0.93 31 24 .38 51 .61 1

All bivariate correlations are significant on p<.001. T1 to T3 stands for the measurement points at the
beginning (T1), the mid (T2), and the end (T3) of the school year

analyses of variance revealed no significant changes over
time for intrinsic motivation (F(2)=1.87, p=.155), but for
subjective well-being (F(2)=6.81, p<.001). With a focus of
each measurement point subjective well-being and intrinsic
motivation were moderate correlated (r=.38-.42).

Results on the hypotheses

The model yielded a mainly satisfactory fit (Chi*=1694.16,
df=394, p<.001; CFI=.936, TLI=.930, RMSEA = .06,
SRMR = .05). Results from the analyses indicated the stand-
ardized autoregressive coefficients for subjective well-being
between T1 and T2, f=.67, p<.001, and between T2 and
T3, f=.67, p<.001. The autoregressive coefficients for
intrinsic motivation between T1 and T2 was =57, p <.001,
and between T2 and T3 was §=.64, p <.001. Further, within
the measurement points 1 to 3 subjective well-being and
intrinsic motivation were positively correlated, which varied
between r=.41 (p <.001; T1), r=.27 (p<.001; T2), and
r=.24 (p<.001; T3). At the beginning, at the mid, and at the
end of a school year feeling well within ones’ classroom was
positive associated with intrinsic motivation. The explained
variance varied from R?= .49 (T2) to .54 (T3) for subjective
well-being and from R?=.39 (T2) to .40 (T3) for intrinsic
motivation.

Testing the effect of subjective well-being on intrinsic
motivation the model identified one significant effect: Sub-
jective well-being at Time 1 predicted intrinsic motivation
at Time 2 (f=.11 p<.001). There was no significant effect
for subjective well-being at Time 2 on intrinsic motivation
at Time 3. Students, who feel well in their classroom at the
beginning of the school year reported higher intrinsic moti-
vation four to five months later. For the second part of the
school year this effect could not be confirmed.

Testing the effect of intrinsic motivation on subjective
well-being two path coefficients were (slightly) significant:
Intrinsic motivation at Time 2 affected subjective well-being
at Time 3 (#=.12, p<.001) and intrinsic motivation at Time
1 was a predictor of subjective well-being at Time 2 (=06,
p <.10). Students who were intrinsically motivated in the
beginning respective middle of a school year reported higher

subjective well-being in the mid respective at the end of a
school year.

Further, there was a small but significant indirect effect
from subjective well-being (T'1) via intrinsic motivation (T2)
to subjective well-being (T3) (f=.01, p <.05). This effect
illustrates that students who feel well in the classroom, tend
to be more intrinsically motivated, which in turn supports
well-being in the classroom.

Discussion

The paper focused on the relationship of subjective well-
being in classrooms and intrinsic motivation for learning
activities. The findings indicated that at all three measure-
ment points subjective well-being and intrinsic motivation
were correlated positively. This is in accordance to prior
findings and the assumptions of the self-determination the-
ory (Reis et al., 2000; Ryan & Deci, 2017, 2020; Sheldon
et al., 1996). In our understanding, this positive correlation
is theoretically based on the satisfaction of the basic psycho-
logical needs of competence, autonomy and relatedness as
common antecedents of subjective well-being and intrinsic
motivation (Boncquet et al., 2020; Martinek et al., 2021;
Milyavskaya & Koestner, 2011; Ryan et al., 1995, 1996;
Sheldon et al., 1996). For example, Boncquet et al. (2020)
reported evidence that both, the level, and the increase in
autonomous motivation was positively associated with the
level and the increase of subjective well-being at school.
Beyond this, we argued that subjective well-being and
intrinsic motivation affect each other directly because of
two processes: (1) Intrinsic motivation is associated with
positive emotions and a strive for understanding the learn-
ing content, which in turn favors subjective well-being in
a hedonic and eudemonic understanding. (2) Subjective
well-being in learning and achieving situations is associ-
ated with positive emotions and high personal values (i.e.,
of the learning content), which in turn favors intrinsic values
of the situations. The findings revealed cross-lagged effects
and an indirect effect from subjective well-being via intrin-
sic motivation to subjective well-being. In other words, we
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found first evidence on a reciprocal relationship of subjec-
tive well-being and intrinsic motivation. More specifically,
the effect of intrinsic motivation on subjective well-being is
consistent to work done by Burton et al. (2006), Hope et al.,
(2019) and Sheldon and Kasser (1998). However, the effect
of well-being on intrinsic motivation was hardly studied.
The findings support the idea that subjective well-being in
the classroom can be understood as an intrinsic value for
learning and achieving activities at school. In other words,
promoting students’ subjective well-being in the classroom
at the beginning of a school year can foster students’ intrin-
sic motivation for learning and achieving. More generally, it
seems that the positive relationship of subjective well-being
and intrinsic motivation is not only based on the satisfaction
of the basic needs, but also on positive emotions, striving for
understanding the learning content, and high personal values
as antecedents and consequences of intrinsic motivation and
subjective well-being. But it has to be mentioned that these
reciprocal effects are only confirmed solidly for two of four
possible cross-lagged effects, and that the satisfaction of the
basic needs, which promotes both, intrinsic motivation and
well-being (Ryan & Deci, 2000), was not controlled for in
the analyses. Further work is needed to replicate the causal
effects in general and specifically considering the satisfac-
tion of the basic needs.

The moderate autoregressive coefficients indicate that
both, students’ subjective well-being in classroom and their
intrinsic motivation for learning and achieving activities
change within one school year. The theoretical argumenta-
tion and the reported empirical findings in mind: an instruc-
tional design which fosters the satisfaction of students’ basic
needs, promotes positive emotions, and highlights both an
understanding of and students’ personal values (i.e., attain-
ment value) of the learning content can strengthen students’
intrinsic motivation and subjective well-being (Ryan & Deci,
2009). Beyond, the what and how of learning, the where
seems to be relevant as well. There is some evidence that
school architecture in general (Capolongo, 2014) and inte-
rior architecture specifically (Petermans & Pohlmeyer, 2014)
can also promote subjective well-being. For example, Peter-
mans and Pohlmeyer (2014) state that “inner environments
could aim to stimulate experiences that provide pleasure and
meaning to its inhabitants” (p. 206).

The study design which aimed at analyzing the reciprocal
relations between intrinsic motivation and subjective well-
being and the use of latent data are strengths of the present
study. However, considering that recent work supports the
idea that subjective well-being at school can be understood
as a multicomponent model which encompasses cognitive,
affective, social and physical well-being (Kanonire et al.,
2020; Kleinkorres et al., 2020), it has to be mentioned as a
limitation, that subjective well-being was not operational-
ized considering cognitive, affective, social, and physical
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components. Kanonire et al. (2020) revealed in their study,
that behind these components a general factor of subjective
well-being can be assumed. Thus, the presented results can
somehow be generalized to all components of subjective
well-being. Nevertheless, our work could not proof poten-
tial different relationships of intrinsic values with these dif-
ferent components of subjective well-being. In the current
study, subjective well-being was measured with a focus on
the classroom but not with a focus on the instruction of a
specific subject like we did when evaluating intrinsic moti-
vation. In consequence due to the asymmetry in the meas-
urement reported effects might have been underestimated.
Further, it has to be mentioned that the sample is based on
three different upper secondary schools in Germany, which
may limit the generalization of the findings. Furthermore,
both, intrinsic motivation and subjective well-being can vary
from day to day (Reis et al., 2000; Sheldon et al., 1996).
These kinds of variation were not considered. Nevertheless,
the findings support the idea that intrinsic motivation and
subjective well-being are interwoven at least due to three
aspects: (i) the satisfaction of the basic needs as common
factors of both, (ii) the intrinsic value of the situation stu-
dents feel well, and (iii) the positive emotions and the striv-
ing for understanding the learning content, which is intrinsic
motivation immanent.
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