Dortmunder Symposium
der Empirischen Bildungsforschung

Michael Becker, Charlotte Dignath, Lilly-Marlen Bihler,
Hanna Gaspard, Nele McElvany (Eds.)

Socio-emotional and cognitive
development in learning

Educational goals in competition?!

DORTMUNDER

I o g LN P -
=

I FS technische universitét
dortmund

WAXMANN




Dortmunder Symposium der
Empirischen Bildungsforschung

edited by Nele McElvany

Volume 9



Michael Becker, Charlotte Dignath, Lilly-Marlen Bihler,
Hanna Gaspard, and Nele McElvany (Eds.)

Socio-emotional and cognitive
development in learning

Educational goals in competition?!

..
Waxmann 2026
Miinster - New York




Bibliographic information published by Die Deutsche Nationalbibliothek
Die Deutsche Nationalbibliothek lists this publication in

the Deutsche Nationalbibliografie; detailed bibliographic

data are available in the internet at http://dnb.dnb.de.

Dortmunder Symposium der Empirischen Bildungsforschung, volume 9

ISSN 2366-6439
Print-ISBN 978-3-8188-0096-3
E-Book-ISBN 978-3-8188-5096-8

Waxmann Verlag GmbH, 2026

Steinfurter Strafle 555, 48159 Miinster, Germany
Waxmann Publishing Co.

P. O. Box 1318, New York, NY 10028, U. S. A.
WWW.Waxmann.com

info@waxmann.com

Cover Design: Anne Breitenbach, Miinster
Cover photo: N. Lawrenson/peopleimages.com - stock.adobe.com
Setting: satz&sonders GmbH, Diilmen

This work is available under the license CC BY-NC-SA 4.0: Attribution - Non Commercial -
Share Alike 4.0 international (https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode.de)

SOEl

This licence applies only to the original material. All marked third-party
content (e.g., illustrations, photos, quotations, etc.) is excluded from the
CC licence, and it may be necessary to obtain further permission from the
copyright holder for its reuse.



https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode.de
http://dnb.dnb.de.
https://www.waxmann.com
mailto:info@waxmann.com

The free availability of the e-book edition of this publication was made possible
by the Federal Ministry of Research, Technology and Space, the “Specialised
Information Service for Educational Science and Research (FID)”, and a net-
work of scientific institutions and libraries promoting open access in the edu-
cational sciences.

Bibliothek der Hochschule der Bundesagentur fiir Arbeit Mannheim

Bibliothek der Katholischen Hochschule Nordrhein-Westfalen K6ln

Bibliothek der Padagogischen Hochschule Freiburg

Bibliothek der Padagogischen Hochschule Ziirich

Bibliothek fiir Bildungsgeschichtliche Forschung des DIPF Berlin

Bibliotheks- und Informationssystem der Carl von Ossietzky Universitdt Oldenburg
DIPF I Leibniz-Institut fiir Bildungsforschung und Bildungsinformation Frankfurt a.M.
FOM - Hochschule fiir Oekonomie & Management Essen

Freie Universitét Berlin / Universitétsbibliothek

Gottfried Wilhelm Leibniz Bibliothek — Niedersédchsische Landesbibliothek Hannover
Hochschulbibliothek der Pddagogischen Hochschule Karlsruhe
Hochschulbibliothek der Padagogischen Hochschule Ludwigsburg

IU Internationale Hochschule GmbH Erfurt

Justus-Liebig-Universitat Gieflen / Universititsbibliothek

KIT-Bibliothek Karlsruhe

Landesbibliothek Oldenburg

Leibniz Institut fir Bildungsmedien I Georg-Eckert-Institut Braunschweig
Leuphana Universitét Liineburg

Pddagogische Hochschule Heidelberg

Pidagogische Hochschule Thurgau / Campus-Bibliothek

RPTU Kaiserslautern-Landau / Universitatsbibliothek Landau

Sachsische Landesbibliothek — Staats- und Universitatsbibliothek Dresden

Staats- und Universitétsbibliothek Halle

Technische Informationsbibliothek (TIB) Hannover

Technische Universitat Braunschweig

Universitats- und Landesbibliothek Miinster

Universitats- und Stadtbibliothek Koln

Universitatsbibliothek Augsburg

Universitatsbibliothek Bayreuth



Universititsbibliothek Bern, Bibliothek von Roll
Universititsbibliothek Bielefeld

Universitatsbibliothek Bochum

Universitatsbibliothek Chemnitz

Universititsbibliothek der Technischen Universitit Berlin
Universitatsbibliothek der FernUniversitit Hagen
Universitatsbibliothek der Humboldt-Universitit zu Berlin
Universitatsbibliothek der LMU Miinchen
Universititsbibliothek Dortmund

Universitatsbibliothek Duisburg-Essen
Universitatsbibliothek Erlangen-Niirnberg
Universitatsbibliothek Graz

Universititsbibliothek Greifswald

Universitatsbibliothek Hildesheim

Universitatsbibliothek Johann Christian Senckenberg Frankfurt a.M.
Universitatsbibliothek Kassel

Universitatsbibliothek Klagenfurt

Universitatsbibliothek Leipzig

Universitatsbibliothek Mainz

Universitatsbibliothek Mannheim

Universitatsbibliothek Marburg

Universitdtsbibliothek Passau

Universitatsbibliothek Regensburg

Universitatsbibliothek Trier

Universitatsbibliothek Tibingen

Universititsbibliothek Vechta

Universitatsbibliothek Wiirzburg

Universitatsbibliothek Wuppertal

Zentral- und Hochschulbibliothek Luzern



Table of Contents

Part 1: Designing socio-emotional learning for heterogeneous groups

Sara E. Rimm-Kaufman
Socio-emotional learning

Promising synergies with academic development in early adolescence ... 15
Elsbeth Stern

Learning and performance do not have to come at the expense of
socio-emotional development .. ......... ... ... .. . L. 35

Florian Schmiedek
Learning for at-risk students
A dynamic perspective .. ... ... 51

Part 2: Emotions, motivation and well-being - the role of
socio-emotional aspects in learning

Anne C. Frenzel &Thomas Goetz
Learning and emotions ... .........cuuiitinntnte.. 67

Carmen Zurbriggen
Well-being and learning
Taking inclusive education as a prominent example ................ 81

Ricarda Steinmayr
Learning and motivation
Which motivation is important and how to fosterit ................ 93






Preface

For along time, research and teaching have primarily focused on students’ cog-
nitive development, with the aim of teaching all learners academic skills such as
reading, writing, and arithmetic. However, in recent years—particularly since
the COVID-19 pandemic and the associated school closures—there has been a
growing recognition of the importance of students’ socio-emotional develop-
ment. Calls have been intensified to support students’ well-being and mental
health and to promote socio-emotional competences.

Despite the increased focus on socio-emotional development as an educa-
tional goal, it should be borne in mind that a significant number of students
is still failing to meet minimum academic standards. Strengthening the basic
academic skills of low-achieving students remains a critical priority in order
to prepare them to participate equitably in society. Yet, prioritizing academic
remediation could inadvertently undermine contemporary educational goals
related to socio-emotional growth. Focusing mainly on the promotion of basic
academic competences including mastery of basic reading, writing, arithmetic,
and STEM skills might increase low-achievers’ psychological stress, leading to a
possible “vicious circle” in which pressure to achieve academically hinders the
development of the psychological resources needed for effective learning.

These potentially competing perspectives on education—on the one hand,
the imperative to develop basic cognitive skills, and on the other, the impor-
tance of nurturing socio-emotional skills—raise critical questions. How can
these different educational goals be reconciled? Are these educational goals
in conflict or to what extent can they support each other given certain condi-
tions? What roles do socio-emotional aspects—such as motivation, emotions,
and well-being—play in academic learning? How can we design effective socio-
emotional learning programs, particularly for low-achievers or diverse learn-
ers?

The 9" volume of the series Dortmund Symposium on Empirical Educational
Research (9. Dortmunder Symposium der Empirischen Bildungsforschung) ex-
plores these fundamental questions with a series of theoretical and empirical
contributions. The volume explores the interplay of academic and socio-emo-
tional development with a particular emphasis on promoting these areas in
school practice.

The first chapter by Sara E. Rimm-Kaufman on Socio-emotional learning:
Promising synergies with academic learning in early adolescence taps into the
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implementation of socio-emotional learning in heterogeneous groups. This
chapter outlines core definitions of social and emotional learning (SEL), de-
scribes the typical developmental trajectories of SEL—especially in secondary
schooling—and highlights how well-designed classroom experiences enhance
meaningful learning that simultaneously foster academic learning and meet the
psychological needs of young people. It concludes with practical implications
for educators seeking to integrate SEL into instructional practice.

In the second contribution, Elsbeth Stern presents the chapter Learning and
performance do not have to come at the expense of socio-emotional development.
The chapter stresses the importance of imparting practical and transferable
knowledge, which calls for learning environments that meet the affordances
and constraints of human information processing by supporting both cogni-
tive and socio-emotional goals. A well-structured learning environment which
adequately fosters cognitive development takes into account intelligence and
reasoning ability, which, if approached systematically, also addresses the moti-
vational side of learning and the diversity of learners.

The third chapter by Florian Schmiedek Learning for at-risk students: A dy-
namic perspective centers on students at a heightened risk for academic fail-
ure and socio-emotional challenges. The contribution highlights that variables
related to achievement and socio-emotional aspects such as well-being and
mental health are interconnected in complex, dynamic, and individual ways.
The chapter cautions against overly generalized approaches and emphasizes the
need to adopt within-person methodologies that capture individual learning
dynamics over time. The contribution argues that methods such as dynamic
within-person analyses should be used more frequently in educational research
to provide more nuanced insights for both research and practice.

The second part of contributions highlights the role of specific socio-emo-
tional constructs—such as emotions, well-being, and motivation—and their
impact on learning. Anne Frenzel’s and Thomas Goetz’ chapter on Learning
and emotions explores the reciprocal relationship between learning (and per-
formance) and performance-related emotions. Their chapter underscores how
learning environments that promote emotional development enhance cognitive
development and vice versa. The authors also explain why competition between
the two educational goals is more likely in a learning environment where per-
formance is evaluated on the basis of social comparisons than in an environ-
ment that focuses on mastery in learning. The authors stress the central role of
teachers as “instructors” rather than “examiners” to facilitate both emotional
and academic development.

Carmen Zurbriggen’s contribution on Well-being and learning: Taking in-
clusive education as a prominent example investigates the multifaceted links be-
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tween school well-being and learning. Insights are not only provided on a the-
oretical level but also with a glimpse into current research on the relationship
between school well-being and performance, as well as factors in the learning
environment that can influence this relationship. Drawing on results from stud-
ies in the area of inclusive education, the chapter highlights that adaptive teach-
ing and a supportive classroom climate have the potential to simultaneously
enhance school well-being and performance in secondary education.

The volume concludes with Ricarda Steinmayr on Learning and motivation:
Which motivation is important and how to foster it. She critically examines
whether the widely held assumption that motivation is a decisive and easily
malleable factor in school performance stands up to empirical scrutiny. The
chapter unpacks the complex idea that motivation functions as an umbrella
term for a variety of constructs that are linked to learning and performance in
varying degrees, and discusses how various dimensions of motivation interact
dynamically with factors such as teachers’ attitudes and behaviors and students’
emotions. This chapter offers evidence-based recommendations for identifying
and fostering those motivational aspects most relevant for learning.

Opverall, the contributions in the volume make a timely and important state-
ment: Current educational research can enrich the multidimensional educa-
tional processes by simultaneously cultivating both socio-emotional and cog-
nitive development. This dual focus recognizes learning as a multidimensional
process that centers on the individual, while also emphasizing the central role
of teachers and instruction to attain these goals for successful education. By
addressing these aspects conceptually and empirically, the volume advances the
broader goal of developing more inclusive, equitable, and effective educational
systems.

Dortmund, November 2025

Michael Becker, Charlotte Dignath, Lilly-Marlen Bihler, Hanna Gaspard,
and Nele McElvany






Part 1: Designing socio-emotional learning for
heterogeneous groups






Sara E. Rimm-Kaufman
Socio-emotional learning

Promising synergies with academic development in early
adolescence

1. Introduction

Picture Spring Middle School!, a school serving youth between age 11 and 13
in a small northeast city in the United States. Historically, the city was mostly
populated by white, middle- and working-class families and their children.
Since 2000, the city experienced an influx of immigrants and now roughly 1 in
10 people in the city are immigrants (Office of New Americans Report, 2023).
Now, Spring Middle School has about 480 students with 32% born outside of
the U.S., representing 28 different home countries. 47 % of the students speak
a first language other than English and this school has 21 home languages rep-
resented. Students come from Guatemala, Burundi, Angola, Sudan, Ethiopia,
Iraq, Honduras, Namibia, Gabon, Rwanda among others (LeClaire, 2022).

Like most U.S. middle schools, the school strives to meet the needs of early
adolescents who are experiencing dramatic developmental changes in physical,
emotional, cognitive, and social domains. What makes Spring Middle School
particularly unique is the tremendous ethnic diversity of students and the var-
ied needs of youth and families who are very recent immigrants. This scenario
calls attention to a question: How can schools meet psychological needs and
promote academic growth among youth with such a wide range of backgrounds
and experiences?

The solution for this school has been complex. Instead of focusing on aca-
demic achievement as the sole focus, they broadened their goals to advance a
three-dimensional vision of student achievement that includes mastery of skills
and knowledge, cultivation of character attributes, and high-quality student
work on topics that are relevant and engaging to their students (Berger et al.,
2021). Engaging in Crew - daily meetings with about 15-20 students and one
adult—is one practice that contributes to this multifaceted vision of student

1 Spring Middle School is a pseudonym.
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success. Crew creates an opportunity for students to develop positive relation-
ships with adults and other students, have courageous conversations about is-
sues in students’ lives, create a sense of community, experience belonging, and
reflect on the purpose of school learning (Berger et al., 2021).

This anecdote sets the stage for a conversation about how schools can cul-
tivate social and emotional competencies and create meaningful academic ex-
periences. This chapter describes the basic definitions of social and emotional
learning (SEL), explores typical trajectories of growth of social and emotional
competencies (SEC), and examines the ways in which meaningful learning cre-
ates classroom experiences that optimize academic learning while also meeting
the psychological needs of youth. The paper closes with implications for educa-
tors striving to meet the needs of early adolescents.

2. What is social and emotional learning?

The Collaborative for Academic, Social and Emotional Learning (CASEL) is
an organization at the University of Illinois-Chicago that is the central-most
hub in the U.S. for SEL research, practice and policy. The CASEL definition
of SEL is “the process through which all young people and adults acquire and
apply the knowledge, skills, and attitudes to develop healthy identities, manage
emotions and achieve personal and collective goals, feel and show empathy for
others, establish and maintain supportive relationships, and make responsible
and caring decisions” (CASEL, 2025). There are two attributes of this definition
that require careful attention. The definition points out that all young people
and adults can experience SEL. This is important because many people assume
that SEL is just for children and youth. In fact, SEL also occurs in adults. For
example, when educators learn and apply new intercultural skills for working
with students of color or recent immigrants, that represents an aspect of adult
SEL.

A second attribute of this definition refers to what people learn and can ap-
ply — SEL involves the development of more than skills. SEL also involves new
knowledge and attitudes that people acquire. For instance, in the U.S. there has
been a movement to increase cultural responsiveness of SEL. To achieve this
goal, educators have had to learn and apply new skills, develop new knowledge
about cultures, and change their attitudes about people who were unfamiliar to
them in the past (Wanless et al., 2023). All this is necessary before teachers are
ready to apply these competencies in their classrooms.

By definition, SECs occur as a product of SEL. SECs fall into three broad cat-
egories: self-skills, social skills, and decision-making (CASEL, 2025), as shown
in Figure 1. The broad category of self-skills corresponds to the intrapersonal
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Figure 1: CASEL model showing the development of social and emo-
tional competencies

competencies of self-awareness and self-management. Self-awareness refers to a
person’s ability to understand their own values, thoughts, and emotions and the
ways these ideas link to their behavior. Self-awareness involves identifying one’s
own emotions, their personal and cultural assets, examination of one’s own
prejudices and biases, developing self-efficacy, a growth mindset and a sense
of purpose. When an eighth grader describes themselves as viewing mistakes as
anormal part of learning and indication that they need to try a different idea to
solve a problem, they are demonstrating growth mindset, which is one aspect
of self-awareness. Self-management refers to the ability of a person to regulate
and manage their thoughts, behaviors, and emotions and to adjust those behav-
iors to match different contexts. Use of stress management strategies, managing
strong emotions, existing self-discipline, showing initiative and directing their
attention to personal and collective goals are examples of self-management.
Codeswitching, the modification of one’s behavior or way of speaking to match
their immediate cultural environment, also requires self-management skills.
The broad category of social skills also has two subcategories and includes
social awareness and relationship skills. Social awareness refers to the ability
to understand the perspective of others, even if they are from cultures and
backgrounds that are different than oneself. It involves an understanding that

17
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other people have had different experiences than oneself and have beliefs and
actions that derive from those experiences. It means showing compassion for
others and understanding what was considered right in one historical period
is not necessarily considered noble in another. Being able to identify injustices
fits within social awareness. Relationship skills refer to people’s ability to create
and maintain relationships and manage social situations with diverse groups.
A person with strong relationship skills can communicate well, listen carefully
to others, work with others to solve problems, navigate conflict well, lead or
follow, when the situation calls for it. Relationship skills can mean showing
cultural competency, resisting negative social pressure, seeking or offering help.

The fifth competency is responsible decision-making, reflecting people’s abil-
ity to make effective choices about one’s own behavior in a variety of different
situations. Responsible decision-making involves being able to think through
the consequences of one’s actions and how those actions will influence oneself,
others, and society collectively. Responsible decision-making requires open-
mindedness, learning how to size up complex situations and make judgments,
and identifying and enacting solutions for social and personal problems.

Social and emotional skills, knowledge and attitudes are multiply deter-
mined. People learn these at home, school, neighborhood, through social media
and via other social interactions. Because classrooms and schools are malleable,
a great deal of attention has been given to SEL in those contexts, corresponding
to the classroom and school effects described in Figure 1.

3. Educating for social and emotional learning

SEL is certainly not new. Educators have been teaching students manners, kind-
ness, empathy, self-control, and other related skills for decades—even centuries
(Osher et al., 2016). What is new is that efforts to improve youth SECs have
become an explicit aspect of the school experience of children and youth. There
are two main ways that SEL takes shape in schools - by introducing programs
designed to enhance SEL or by using SEL-practices organically as a part of the
culture of the school.

SEL programs are prevalent in the U.S. as evidenced by the $ 765 million
spent on such programs between November 2019 and April 2021 (Tyton Part-
ners, 2021). SEL programs typically include a paper or online manual, training,
and coaching that can be purchased and used for in-service professional devel-
opment. These programs can be described in a few main ways; some integrate
SEL into academic instructional content, others offer free-standing lessons on
SEL topics, yet others are school-wide approaches that involve classroom and
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school-level activities designed to enhance students’ attitudes, knowledge and
skills while also striving to create a school culture that is conducive to learning
social and emotional competencies. Programs can be implemented in individ-
ual classrooms or school-wide, depending on the program and district.

The adoption of SEL programs contrasts to SEL that occurs without pro-
grams in place. SEL can be naturally embedded into the culture of a school as
teachers model social and emotional competencies toward students. For in-
stance, when youth see respectful interactions among teachers and between
teachers and other students, children learn how to interact with peers. Teachers
cultivate emotion learning through the daily experiences of classroom life (e.g.,
a teacher getting frustrated and then talking aloud to calm themselves down
when the technology is not working).

Whether SEL is delivered through a program or organically via the culture
of the school, SEL can be universal and delivered to all students or targeted and
designed for people with moderate or chronic, severe needs requiring inten-
sive, one-on-one work between a school counselor or teacher and the student.
Universal SEL resembles the idea of fluoride in water - it is an intervention
that can benefit each and every student. However, many students need more
intensive support to develop SECs, in which cases offering more one-on-one
opportunities to touch base with adults or access to clinical services can address
those needs.

4. Trends in social and emotional learning

Researchers at the RAND Corporation conducted a nationally representative
survey of almost 28,954 teachers and 12,954 principals asking them to rate
the importance of teaching a range of social and emotional skills (Hamilton
et al., 2019). The survey asked about self-skills including understanding and
managing emotions, setting and achieving positive goals, developing a sense of
identity, relationships skills including establishing and maintaining positive re-
lationships and feeling and showing empathy toward others, as well as decision-
making skills such as making responsible decisions. For all skills measured, over
90 % of principals and teachers described these skills as fairly or very important.
For most skills, 97-99 % of educators reported them as fairly or very important.
The importance of SEL has been evident in recent policies with 27 states having
state standards for SEL for grades K-12 in place as of 2022 (Dermody & Dusen-
bury, 2022).

On one hand, the U.S. has shown a rise in SEL priorities and policies yet
there are counterforces at work, as well. SEL has emerged as a political flash-
point. Many conservative-leaning politicians and conservative parent groups



20

Sara E. Rimm-Kaufman

have pushed back on SEL stating that teaching social and emotional compe-
tencies is outside of the scope of schools and that youth should be learning
those values from their families and religious organizations. Most left-leaning
politicians and parent groups agree with the premises of SEL. Yet, some left-
leaning scholars and educators raise issues because typical SEL is too focused on
“mainstream” white U.S. values and does too little to adapt to cultural diversity
present in the schools. For example, many strengths in students of color are
not recognized as strengths nor are amplified by typical SEL (e.g., the ability of
Black students to codeswitch) (Rimm-Kaufman et al., 2023).

SEL is not only a U.S. phenomenon. Many schools in Germany use SEL.
Some programs focus narrowly on anti-bullying and anti-violence, for instance,
whole school anti-bullying problems using approaches by Olweus (1993), the
‘Faustlos’ curriculum-violence prevention, the ProACT+E approach and use of
the ‘Fairplayer Manual’ (Scheithauer & Bull, 2008). Other schools focus more
broadly on cultivating SECs. For instance, Second Step has been adapted from
the U.S. program to be used in Germany, as has the Mindmatters program.
Yet other schools have focused on mental health needs of students by adopting
programs such as Lion’s Quest that supports adolescents’ development of sense
of self, teaches listening, empathy, and wise decision-making through a series
of lessons (Cefai et al., 2018).

These are all examples of efforts to enhance social and emotional compe-
tencies. New meta-analytic work shows the ways in which SEL contributes to
short- and long-term gains in social, emotional, academic and behavioral out-
comes (Cipriano et al., 2023; Taylor et al., 2017). SEL approaches have garnered
widespread attention impacting both policy and practice. Despite this focus,
we know too little about how SECs change over time, especially during adoles-
cence.

5. The development of social and emotional competencies

It is easy to assume that children and youth learn steadily and gradually as they
mature. Achievement provides a basis for that assumption in that we know, on
average, youth show gains in reading and math skills over time with the greatest
magnitude of growth annually in early childhood and then smaller increases
during the middle and high school years (Hill et al., 2008). Unlike achievement,
youth development of SECs does not show a simple, upward trend. Instead,
there are qualitative shifts in development that can lead to interruption and
even U-shaped patterns (Soto & Tackett, 2015). Take self-management as an
example. One longitudinal study (Ross et al., 2019) showed that self-manage-
ment (e.g., deciding on a goal and sticking to it) was best modeled quadratically;
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self-management decreased from age 10 to age 17 followed by an increase to
age 18.

Findings like this question assumptions in the field. Before investigating fur-
ther, there are important issues related to measurement of these constructs to
raise. Some SECs, such as self-efficacy or growth mindset, can only be assessed
through student-report which means outcomes reflect actual presence of SECs
as well as students’ perception of themselves relative to others around them.
Interpretation of student-report data has some advantages, for instance, the
work elevates youth voice and helps researchers understand students’ actual
lived experience. However, student-report also introduces bias based on the
variation in students’ internal appraisal of their competencies.

To pursue inquiry about how SECs develop, the author (S. Rimm-Kaufman)
and two colleagues (J. Soland and M. Kuhfeld) identified an ideal data set. A
group of California school districts called the CORE districts started conduct-
ing annual surveys about youth’s development of SECs in 2015 (West et al,,
2018). These data were available to researchers for analysis and were ideal be-
cause of the large sample and use of standardized measures.

Thus, the paper by Rimm-Kaufman and colleagues (2024) was designed to
better understand developmental trends in SECs. The study was informed by
the Stage-Environment Fit Theory (Eccles et al., 1993) which posits that devel-
opmental declines in motivation and perception of self in adolescence “result
from a mismatch between the needs of developing adolescents and the oppor-
tunities afforded them by their social environments” (Eccles et al., 1993, p. 91).
Despite the theory being thirty years old, early adolescents still experience a
problematic stage-environment fit. Early adolescent youth develop more need
for autonomy and become very sensitive to social comparison, yet they con-
tinue to need close relationships with adults (National Academies of Sciences,
Engineering, and Medicine [NASEM], 2019; Yu et al.,, 2018). Further, young
adolescents desire respect and status and traditional schooling can seem un-
interesting as they develop a fundamental need to use their skills to improve
the contribute to the world around them (Fuligni, 2019). Just as these devel-
opmental changes are occurring, most youth are moving from elementary to
middle school. In elementary school, students typically stay in a classroom with
one adult and roughly 25 students. In middle school, students typically move
from classroom to classroom and teachers have as many as 130 students in any
given day. The demands of middle school are high - teachers expect students to
come to class prepared, open only certain tabs on their computer without being
distracted by the internet, and work on long term projects without waiting until
last minute to complete them. Middle school also means high-stakes grading,
ability grouping, more disciplinary action, and an increase in the public eval-

21
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uation of academic work (Deutsch, 2022). Taken together, this new context
creates a challenge for the developing child. To pursue deeper understanding of
development of SECs, analyses were conducted to examine how much growth
occurs in social and emotional competencies from Grades 4-12?

6. Quantitative analysis and results

The CORE data collection included nine districts in California that adminis-
tered surveys to all students each year starting in 2015, resulting in a sample of
95,998 students in grades four through 12 (roughly ages nine to 18). Collecting
data each year resulted in longitudinal data for up to four years. Thus, the analy-
sis included students who took the survey at least once between 2015 and 2018.
The sample of students was almost evenly split between girls (49 %) and boys
(51%).? Roughly 25% were from families with parents with low educational
attainment (i.e., high school or below). The sample was 73 % Latine, 11 % White,
10% Black, and 7% Asian.

Table 1. Measures Collected in the CORE Districts with Selected Items

Constructs Example Items # items Alphas

Growth Mindset I can change my intelligence with hard work. 4 .70
I am capable of learning anything.

Self-Efficacy I can master the hardest topics in my classes. 4 .86
I can do well on my tests, even when they are
difficult.

Self-Management I came to class prepared. 5 .85
I paid attention, even when there were
distractions.

Social Awareness How often did you compliment others’ 5 .81
accomplishments?

How well did you get along with students
who are different from you?

The 18-item measure administered assessed growth mindset, self-efficacy, self-
management, and self-awareness, as shown in Table 1. To address the key re-

2 Gender data were limited to binary categories of girl and boy.
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search question, an Accelerated Longitudinal Design (ALD) Growth Models
was used. First, multilevel growth curve models were estimated and then lin-
ear, quadratic, and cubic growth curves were tested. See Rimm-Kaufman et al.
(2024) for more details.

For three of the four constructs, findings showed a shift in students’ per-
ceptions of their intrapersonal and interpersonal competencies around 6 or
7" grade. Figure 2 shows the patterns. Results for growth mindset generally
showed increases in scores over time. Self-efficacy showed a somewhat different
pattern: students tended to show consistent declines as they moved from 5%
to 6" grade and beyond, but that trajectory flattened or even curved upwards
in 11" and 12" grade. For self-management, students were level in 4" and 5%
grade, then showed declines between 6'" and 8" grade, followed by increases
in late high school. For social awareness, students showed declines between 6™
and 8" grade, and, then increases from 9 through 12

Yet another point requires attention. The models indicate considerable stu-
dent-level variability in the latent slope parameters suggesting that growth in
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Figure 2: Plots of Model-Based Growth Estimates by Construct

Note: The dotted black line represents the model-implied trajectories using the accelerated longitudi-
nal design. The other lines each represent cohort-specific estimates. The Y-Axis is the number of stan-
dard deviations from the average in grade 4. Reprinted from Rimm-Kaufman et al. (2024, p. 366).
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these constructs differs considerably dependent on the student. For example,
while students tended to decline in self-efficacy in the early grades, a non-
negligible percentage showed growth during those years. To describe this phe-
nomenon quantitatively, as an example, the mean of the linear slope for growth
mindset was .17 SDs. If one were to take the square root of the slope variance,
it would equal .4 SDs. Thus, a student approximately 2 SDs above the slope
mean would have a linear coefficient of .97 SDs, and a student 2 SDs below
the slope mean would have a linear coefficient of -.63 SDs. Examples like these
indicate that relying only on averages masks considerable variability in these
SEC trajectories, a point discussed further in Rimm-Kaufman et al. (2024).

7. Changes in SECs

SECs develop in relation to one another and changes in one developmental
domain influence another domain. As an example, the findings show a gradual
decrease in self-management from 4" through 11" grade with a slight uptick
between 11% and 12 grade, findings that match other longitudinal work (Ross
et al., 2019). Also, during early adolescence, the demands of school and the
need for self-management intensifies as students shift to middle school. Middle
schoolers may perceive drops in their self-management because of the height-
ened demands. In the presence of dips in self-management, self-efficacy is also
likely to drop (Musci et al., 2022). Lower self-management and feeling ineffica-
cious may create stressful situations that means youth will put their own needs
first and show lower social awareness.

These developmental changes occur in context of students’ school experi-
ences. Middle schools tend to be larger than elementary schools. Youth are
rating themselves in comparison to others just as their comparison group grows
to include a wider social circle at school and likely, online. Growth mindset is
an anomaly in that it shows continued growth. Growth mindset interventions
have become more common in school, which may be one possible explanation.
Another plausible explanation is that some aspects of intelligence (e.g., vocabu-
lary, working memory) increase during the teen years (Hartshorne & Germine,
2015).

The declines in self-efficacy, self-management and social awareness have
consequences for action among the educators who are a part of youths’ devel-
opmental experience. Youth are at a turning point. If adults offer scaffolding
to meet the new demands and show positive regard for youth, students will re-
main engaged in learning. If adults respond with discipline and blame, negative
relationships will emerge and students will disengage from school (Engels et al.,
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2016; Hughes & Cao, 2018; Thomas et al., 2025). The interconnection among
the SECs and the dynamic interactions between youth and their environments
calls attention to the importance of Stage-Environment Fit for youth to thrive
and raises a question: What is it that educators can do to create school envi-
ronments that improve stage-environment fit? As shown in Figure 1, youth
have experiences in classrooms (e.g., SEL instruction, classroom climate) and
schools (e.g., schoolwide culture, practices and policies) that contribute to in-
creases (or declines) of SECs. EL Education (formerly Expeditionary Learning)
is a school model designed to improve middle school, as described below.

8. Can school-wide SEL approaches meet the needs of early
adolescents?

To address this question, we explore a school-wide approach to teaching called
EL Education. EL Education has developed curriculum, and a training and ac-
creditation system that allows for schools, both public and private, to engage
in their model. EL Education developed a theory of change that states: “when
students are engaged in work that is challenging, adventurous and meaningful,
learning and achievement flourish” (Berger et al., 2021).

EL Education emerged in 1991 from a partnership between Outward Bound,
an organization that focuses on self-exploration, teamwork, courage and com-
passion in youth, and the Harvard Graduate School of Education. There are 150
schools in 30 states from around the U.S. that use the EL Education school-wide
model. In addition, many U.S. schools use components of EL Education but not
the school-wide model (see https://eleducation.org/).

EL Education has several signature practices. Learning expeditions are a key
EL Education curricular structure. These long-term, in-depth studies resemble
project-based learning and/or service-learning. Expeditions offer real-world
connections that inspire students toward higher levels of academic achieve-
ment. Learning expeditions involve students in original research, critical think-
ing, and problem solving, and they build character along with academic skills.
Crew refers to the daily meetings that occur across the school with each Crew
involving about 20 students and one adult. Crew focuses on community-build-
ing, academic accountability, and civically engaged activities that contribute to
the school or broader community.

Students’ character development is a crucial part of the EL Education model
and is as important as producing high-quality work and mastering knowledge
and skills. By design, EL Education strives to support students to become ef-
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fective learners, ethical people, and contributors to a better world, which EL
Education define as “three aspects of strong character.”

Yet another hallmark attribute of EL Education is the goal of establishing
partnerships in historically underserved areas, particularly with high percent-
age of youth of color, high percentage of students from families with low educa-
tional attainment, and many students identified as having special needs (SEN).

Starting in 2019, Sara Rimm-Kaufman, Lia Sandilos and their team con-
ducted a two-year quasi-experimental study of the EL Education model. Upon
joining the team, Allison Ward-Seidel, a doctoral student embedded a mixed
methods study to better understand one aspect of the EL Education model -
the premise that instruction needs to be designed in ways that give students
purpose and agency. This work investigates meaningful work, defined as “rele-
vant content, favorable conditions for learning, and positive social interactions”
(Ward-Seidel et al., 2024, p. 3). Meaningful work fits into the CASEL model in
Figure 1 and corresponds to features of classrooms and schools.

Two research questions were addressed: 1) To what extent do students at
EL Education middle schools experience school as more or less meaningful
than students at comparison schools? Is this difference present for Black and
Latine youth? 2) How do middle school students describe meaningful school
experiences? Do these definitions differ between EL Education and comparison
schools?

A sequential explanatory mixed methods design was used involving survey
data were collected in the first year (n=258) and then follow up interview data
in year 2 (n=32) to explore and explain findings. For the quantitative data col-
lection, study participants were 5" and 6 grade youth across nine schools in
the U.S. Five schools were using the EL Education school-wide model and were
compared to four comparison schools that were similar in demographics and
in the same city as the EL Education schools. In total, 258 students participated
in the study (107 EL Education, 151 comparison).

Based on family-report data (typically parent-report), students were 49 %
male, 47% female, 2% gender non-binary, 1% missing gender; 41 % Black,
33 % White, 16 % Latine, 6 % Multiracial, 1 % Asian, 0.4 % Native American, 3%
missing; 31 % from families with low income, 53 % not low-income, and 17 %
missing. Eleven percent of students were students with special needs (SEN) and
13 % were English Learners. Students were surveyed on their school experiences
between January and March 2020 at their school. Due to COVID-19, some
surveys were sent home to youth after the pandemic began. (Pre- versus post-
pandemic shut down was noted as a variable and treated as a covariate in the
analyses.)

Data collection occurred in two phases. In Year 1, student participants re-
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sponded to four questions about students’ sense of purpose at school using the
Revised Youth Purpose Survey (Bundick et al., 2006). Participants rated four
items (a = .97) on a Likert scale from 1 (not meaningful at all) to 5 (extremely
meaningful). The survey included questions such as: How meaningful do you
find participating in class? How meaningful do you find working with others at
school?

In Year 2, purposive sampling was used to select students for follow-up in-
terviews. The resulting sample included 32 6™ and 7% grade youth; 20 were
EL Education students and 12 were enrolled in comparison schools. Students
reported gender and race/ethnicity with 50 % girls, 44 % boys, and 6% gender
non-binary; 44 % Black, 47 % White, 6 % Latine, and 3 % multi-racial. According
to school administrative data, 31 % were from families with low income, 16 %
students were SEN, and 6% were English learners. The interviews were con-
ducted via phone call from March - July 2021 and lasted 20-40 mins. Students
were asked the following interview questions using a semi-structured interview
protocol: Think about work that you do at your school. Does it feel meaningful
and important to you? Can you give an example of work that you have done
at your school that is meaningful and important to you? Tell me more about
that work and why it felt meaningful and important to you. Could you see the
purpose of that work?

8.1 Quantitative analysis and findings

The quantitative results showed that on average, EL Education students rated
their school experiences as meaningful at a 3.12 on a scale of 1 to 5 (SD = 1.25).
Comparison students rated their experiences at a 2.9 out of 5 (SD = 1.25).
Regression analysis showed that students in EL Education schools reported
significantly more meaningful school experiences than students at comparison
schools (b = 0.26; SE = .12; p < .05). Race/ethnicity, post-COVID, and age were
also significant predictors of students’ reported meaningfulness at school.

Comparable analyses were conducted on subgroups of students. Findings
showed that among Black students (#=107), those in EL Education reported sig-
nificantly more meaningfulness in school than their Black peers in comparison
schools (b = 0.83; SE = .27; p < .05). This was also true among Latine students
(n=34): those in EL Education schools reported significantly more meaningful-
ness in school than their Latine peers in comparison schools (b = 0.84; SE = .14;
p <.05).
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8.2 Qualitative analysis and findings

Qualitative analyses were conducted to explore and explain these quantitative
findings. Once transcription of the interviews was complete, four research team
members followed a descriptive-interpretive approach to identify themes that
emerged related to students’ perceptions of meaningfulness of school, work that
is fully described in Ward-Seidel et al. (2024). Three themes emerged including
the following: (1) sociopolitical development (i.e., real-world issues and devel-
opment processes); (2) engaging schoolwork (i.e., content in school was per-
sonally relevant, hands-on, or socially interactive); and/or (3) future-oriented
(i.e., teaching academic skills, social-emotional skills, goal-oriented skills); each
are described below.

Sociopolitical development. The most prevalent theme related to youth’s
sociopolitical development focused on the content of what students were learn-
ing. Students found real-world issues meaningful in their learning. Variations
within this theme included: racism, environmentalism, gentrification, femi-
nism, human rights, and historical events. Almost one third of the students
(31%, n=10) described meaningful schoolwork as working on activities that
address real-word issues. More EL Education students (45 %, n=9) mentioned
this theme than comparison students (8 %, n=1). As one student described:

“Because I feel like, how do I say this, they try to connect it with real problems in
the world. Because the other day, I think last quarter, we were learning about gen-
trification. And we learned about all the problems and what’s happening around the
world, and how you can relate to it because we live in DC. That’s a big problem. So
yeah. The work informs us, basically, of what is actually happening in the world,
but also learning from it. And when you know and you can relate to that, it makes
you remember. And how we could make a difference in the world and all that stuff.
And yeah.” (Teri, EL Education)

An equivalent percentage of youth (31% of the sample, n=10) related to the
theme of youth’s sociopolitical development but focused on the content of how
students were learning. For instance, themes including awareness/reflection,
efficacy, and action and activism were common in their description of mean-
ingful learning. As one example:

“It all connects to, what’s our life like right now... when Ruth Bader Ginsburg [a
U.S. Supreme Court Justice] died, we were learning about her... some students made
posters for her, some students made a slideshow about her and we also did another
‘inspirational topics.” We picked an inspirational person and then connected it to how
we find it inspirational.” (Edie, Comparison)
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Processes of sociopolitical development were more common in EL Education
(45 %, n=9) than comparison schools (8 %, n=1).

Engaging schoolwork. Engaging schoolwork was a theme that emerged in
more than half of the students interviewed (56 %, n=18). Specifically, work was
deemed meaningful if it was personally relevant (25 %, n=8), hands-on (22 %,
n=7) or socially interactive (13 %, n=4). This theme was more prevalent among
EL Education students (75%, n=15) than among comparison students (25 %,
n=3).

One student gave two examples of how socially interactive experiences made
learning meaningful. First, she said that a morning meeting was meaningful
“Because [I] got to talk in front of the whole middle school.” Second, she said
that her experiences “focusing on the community commitments [are] mean-
ingful because they make me and a lot of other people feel safe in our learning
environment” (Genny, Latina female, EL Education).

Future orientation. Approximately half the sample (47 %, n=15) reported
meaningful schoolwork as developing skills that would be useful in their future.
These included academic skills (e.g., math for taxes), social-emotional skills
(e.g., relationship building, empathy, respect), or goal-oriented skills (e.g., de-
veloping goals for getting good grades to get into college). EL Education and
comparison students mentioned this theme equivalently (45 %, n=9 of EL Edu-
cation; 50 %, n=6) of comparison students. As one example,

“I mean it’s important that we’re learning this stuff because ... it’s just good to have
like a wide variety of things that you know you can do for the future. And if we're
learning about kindness then it’s good to just be kind.” (Kate, EL Education)

Several key findings emerge. First, the findings demonstrate that school-wide
changes that connect SEL and academics can produce more meaningful learn-
ing for youth. In this case, students at EL Education schools found working
with others at school, studying and doing homework for class, participating in
class and doing school projects were more meaningful than students at compar-
ison schools. The differences between EL Education and comparison schools
were particularly prominent for students of color (Black, Latine). Often, schools
strive to create equity by improving the quality of experiences in school, partic-
ularly to better meet the needs of students of color. EL Education appears to be
successful in this goal.

Findings also reveal ways that educators can meet the needs of developing
youth by refreshing their curriculum so that learning is more meaningful. Ex-
ample practices include: focusing content on contemporary issues, engaging in
processes that enervate sociopolitical development (enhancing reflective prac-
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tices, enhancing awareness of contemporary issues, creating opportunities for
efficacy, action and activism), using socially interactive activities, and linking
learning to students’ future goals.

9. Call to action

The anecdote at the start of the chapter aligns with the Stage-Environment Fit
Theory and exemplifies the synergy between academic and social-emotional
learning (SEL). Early adolescence is a particularly vulnerable period when
youth often perceive their SECs as lower than in the late elementary school
years. Classrooms and schools can respond during this delicate time by pro-
viding supportive learning experiences that are well-matched to youths’ devel-
opmental needs. Further, this match seems most important for youth who have
experienced marginalization because of their race/ethnicity. The findings here
highlight that the highest quality practices geared to create meaningful learn-
ing may matter most for youth of color, thus resulting in recursive cycles of
meaningful engagement in learning that leads to affective connection to school
contexts and academic achievement (Thomas et al., 2025).

Decades of research underscore the value of caring and responsive teachers,
a sense of classroom community, and rich opportunities for SEL (Durlak et
al., 2025). While these features are necessary, they are not sufficient for aca-
demic learning. Educators can leverage caring and responsive classroom ex-
periences to enhance academic learning by recognizing the unique features of
adolescence, especially those youth who tend to be underserved in educational
settings. By building classroom environments that meet students’ social, emo-
tional, and academic needs, educators can make learning matter for youth.
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Learning and performance do not have to come at the
expense of socio-emotional development

1. Introduction

All subjects taught in school aim to foster meaningful learning and conceptual
understanding. The knowledge acquired in the classroom is supposed to enable
students to better understand the world around them, as well as to develop
and achieve short-term and long-term goals. The reality, however often looks
different: Students acquire knowledge that is bound to the narrow context of
the classroom, which means they do not achieve a deeper understanding of the
content dealt with. If at all, students can retrieve the knowledge in the next
exam, but its isolated representation in long-term memory makes it unlikely
to be activated in new contexts inside and outside of school (Mihler & Stern,
2006). This is detrimental for students, teachers, parents and society as a whole.
It is particularly frustrating for students to experience day after day that they
have to learn things that they do not understand and whose intellectual or
practical benefits they cannot comprehend. These experiences will most likely
create feelings of helplessness and belonging uncertainty (Cohen, 2022), which
has a long-term impact on students’ socio-emotional development and impairs
their further academic development (Baumert et al., 2023).

Providing an education system that meets the needs of society and at the
same time benefits the broad variety of learners, is one of the greatest challenges
in the modern world. Scientific progress made in various areas related to learn-
ing and education can help to better understand the challenges of providing
learning environments that support children in developing positive attitudes
to performance and equipping them with self-efficacy. Three lines of research,
which will be discussed in detail in this article, can contribute to this goal:

a) Preparation for future learning instead of short-term effects: Promoting
the acquisition of usable and transferable knowledge. Schools were founded be-
cause skills such as reading, writing and arithmetic have evolved over the course
of cultural development and need professional instruction to be passed to the
next generation. Therefore, learning at school is by definition more demanding
than the acquisition of skills for which evolution has prepared us. At the same
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time, we have not yet exhausted the opportunities for facilitating learning that
the learning sciences offer us. By providing learning environments that meet the
affordances and constraints of human information processing (Schumacher &
Stern, 2022), learners are more likely to have successful experience and thereby
gain self-confidence and self-efficacy (Yu & Schunn, 2024).

b) Creating motivation by promoting mastery instead of performance ori-
entation: In contrast to everyday concepts held also by many teachers, for Psy-
chologists motivation is rather a state than a trait. This means that learners’
motivation can be influenced by teachers, and this does not have to be done
by lowering standards. The self-determination theory (Deci & Ryan, 2012) pro-
vides the framework for this.

¢) Managing diversity in cognitive abilities, prior knowledge, interest and
social background. When entering a class, students do not start at the same
level, and they often end up even more diverse. In particular, cognitive abilities
as measured with intelligence tests are a stable personality trait with a strong
impact on learning outcomes (Stern, 2017; 2024). Managing diversity to the
benefit of all is a major challenge for teachers, which needs more attention.

2. Preparation for future learning instead of short-term effects:
Promoting the acquisition of usable and transferable knowledge

Effective learning environments have to consider affordances and constraints
of the human minds. Thanks to scientific progress in cognitive science, we now
have a solid understanding of how the human mind works and how learning
can be promoted. To avoid frustration among students and teachers, learning
material and instructional interventions must consider how incoming infor-
mation is encoded, stored and retrieved. In the interests of efficient learning
environments, the multi-store model of human information processing agreed
on by psychologists should be taken into account in all educational activities.
Sensory memory is the earliest stage of processing the large amount of contin-
uously incoming information from sight, hearing and other senses. In order to
allow goal directed behavior and selective attention, only a fractional amount
of incoming information passes into the working memory, which is responsible
for temporarily maintaining and manipulating information during cognitive
activity. The special architecture of working memory is one of the unique fea-
tures of humans. What the cell is for Biology and the molecule is for Chem-
istry is working memory for Psychology, as this construct can broadly explain
what controls human behavior (Stern, 2024). The limited capacity of working
memory allows control of attention and thereby enabling goal directed and
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conscious information processing. Working memory is the gatekeeper to the
long-term memory, which is assumed to have an unlimited capacity. Here, in-
formation acquired through experience and reasoning can be stored in different
modalities as well as in symbol systems (e.g., language, script, mathematical no-
tation systems, pictorials, music prints). Working memory enables intentional
information processing by focused attention, but it can also process incidental
information. The multi-store model of human information processing is not at
all a one-way street, and long-term memory is not to be seen as a storeroom or
a hard-disk where information remains unaltered once it has been deposited.
A more appropriate model of long-term memory is a self-organizing network,
in which verbal concepts, images, or procedures are represented as interlinked
nodes with varying associative strength (Stern, 2017).

Working memory regulates the interaction between incoming information
from sensory memory and knowledge activated from long-term memory. In
case of very strong incoming stimuli (e.g., a loud noise or a harsh light),
working memory activities will be interrupted. For the most part, however,
working memory is guarding against incoming information to make sure that
goals that have been set will be achieved appropriately. This means, working
memory is continuously busy with selecting incoming information, aligning
it to knowledge retrieved from long-term memory, and preparing responses
for accomplishing requirements demanded by the environment. Inappropriate
and unsuitable information intruding from sensory as well as from long-term
memory has to be inhibited, while appropriate and suitable information from
both sources has to be updated. These working memory activities permanently
change knowledge represented in long-term memory by adding new nodes and
by altering the associative strength between them. Working memory activities
are intertwined with the context as well as with the knowledge stored in the
long-term memory. One of the most important insights from the learning sci-
ences is that prior knowledge is the most important predictor of future learning.
Successful teaching means to provide learning opportunities that meet with
prior knowledge.

Psychologists have agreed on distinguishing between declarative (knowing
that) and procedural (knowing how) knowledge. Declarative knowledge can be
communicated because it is represented on the basis of symbol systems (lan-
guage, script, mathematical or visual-spatial representations). It is the basis for
constructing meaningful conceptual knowledge through processes of inference
and elaboration. In contrast to declarative knowledge, procedural knowledge
can be directly applied to perform a task, and it includes motoric actions like
driving cars as well as mental actions like algebraic transformations. Proce-
dural knowledge emerges as a consequence of repetition, by which single ac-
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tions become increasingly integrated into a coordinated series of actions. If
the association between these actions is strong enough, they can activate each
other and therefore only need a minimum of working memory functions. Be-
cause automated knowledge is at most partly open to conscious inspection, it
can hardly be verbalized, and is resistant to modification. Mastery of any aca-
demic content area requires procedural and conceptual knowledge. Both kinds
of knowledge are strongly intertwined (Schneider & Stern, 2010), but they are
acquired through different mechanisms. Procedural knowledge is acquired by
condensing single pieces of knowledge into broader units. The repeated exe-
cution of actions composed of single steps results in automated procedures.
The repeated presentation of sets of small single stimuli may result in putting
them together to a meaningful whole, which is called a chunk. Once chunks and
procedures are created, they can be processed with low memory requirements.
Transforming single letters into words is an example of chunking.

Conceptual knowledge, on the other hand, represents meaning, what can
show up in classifications, principles, generalizations, theories or models in a
content area. It can be communicated via symbol systems and it is constructed
through reasoning that has been stimulated in interactions with other individ-
uals, written material or other media. Engaging with content in this way is a
challenge to working memory - in particular for areas that are mainly based on
abstract concepts, as it is the case for many STEM areas.

How to promote usable knowledge

The goal of academic learning is the acquisition of usable knowledge that is flex-
ible enough for transfer and problem solving. Usable knowledge is composed of
procedures and chunks to relieve working memory functions which can then be
used for grasping the gist of a problem. Content areas and academic disciplines
differ in the composition of both kinds of knowledge, and this may affect the
importance of intelligence for achieving expertise. Typical areas of expertise
which are primarily characterized by the formation of chunks are reading and
chess. Learning from texts is effective if working memory resources are avail-
able for processing the content instead of decoding letters. Experienced readers
have chunked letters into words and patterns of words and therefore can con-
centrate on the content. Expertise in chess is gained by chunking single chess
positions into broader units which can be recognized and stored with minimum
working memory resources. Also, in broader disciplines, chunking is essential
and reflects expertise. The audience of my lecture on “Human Learning” are
master’s students from different STEM areas. To demonstrate the impact of
prior knowledge on memory, I show my students pictures presented in Figure 1
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To be memorized Mathematics student Chemistry student Biology student

£ ¢ ) 510

Figure 1: The pictures presented in the left column present important concepts from Chemistry (choles-
terol molecule), Biology (animal cell) and Mathematics (first and second derivative of a polynomial
function). The pictures were presented for a few seconds to STEM students with different disciplinary
backgrounds, who were asked to draw them afterwards. Examples of the drawings from the students

are presented in the cells to demonstrate the importance of prior knowledge for memorizing complex
information.

for a few seconds and then ask my students to draw them. The pictures repre-
sent concepts that make sense to experts in the field, while being more or less
random to others. This becomes obvious in their drawings. Depending on their
disciplinary background, they either reproduce the image exactly or provide a
rough sketch that lacks key conceptual features.

Automated procedures and chunks are necessary but not sufficient for mas-
tering broader academic areas. STEM disciplines as well as humanities are cul-
tural achievements and mastering them means understanding statements ex-
pressed in symbolic systems such as language, writing, formal notations, pic-
torial and graphical representations. Competence is evident in these areas by
building a network of interconnected but distinct concepts, which provide the
basis for deductive, inductive, and analogical reasoning. Such cognitive pro-
cesses enable transfer of knowledge to new situations and problems, which is
a challenge for all learners, no matter how intelligent they are. The difficulties
have been best explored in mathematics and the natural sciences, especially in
physics. Here students not only have to learn new concepts, as it is the case
for all academic fields, but they must also restructure the meaning of many
expressions used in daily life, among them concepts like force or energy. Math-

39
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ematics is based on theorems and relations between numbers and figures that
are derived by deductive reasoning.

Learning environments are effective if they meet with students’ prior knowl-
edge and address learners’ deficits either in terms of conceptual misunderstand-
ings or in terms of a lack of chunking and automation. In the past decades,
learning sciences have developed and systematically evaluated so called means
of cognitive activation that can be implemented in instructional units. These
means have in common that they intend to face learners with deficits and mis-
understandings regarding their prior knowledge (Schumacher & Stern, 2022).
Presenting learning material that requires systematic comparison between su-
perficially similar but conceptually different situations can help to extract ab-
stract concepts. Prompting self-explanations or asking metacognitive questions
raises learners’ awareness of their prior knowledge, including deficits and mis-
conceptions. Thanks to progress in digitization, teachers now have methods
like formative assessment at their disposal which allow them to diagnose their
students’ deficits and provide them with appropriate learning opportunities. A
second grader may answer “7” when asked: “What is a quarter of 32”. A teacher
may conclude that the student does not master multiplication tables properly
and therefore asks the student to just practice. However, by asking the student
to explain why he ended up with seven may shed light on severe conceptual
deficits: “A quarter is always 25, and 32-25 results in 7”. In this case, the concept
of “quarter” has to be addressed. “Knowing what students know” is the key to
better adapt learning opportunities to students needs and saves a lot of frustra-
tion for students and teachers. This kind of cognitive empathy on the part of the
teachers can be expected to promote students’ social-emotional development.

3. Motivation: Promoting mastery instead of performance
orientation

Many teachers complain about their students’ lack of motivation, as they have
the feeling that no matter what efforts they make, students are not willing to
get involved. At best, they develop extrinsic motivation, i.e. they work towards
passing the exam or getting the best grade with minimal effort. Such experi-
ence suggests that motivation is a fixed individual characteristic rather than a
malleable state. Such attitudes are supported by messages delivered by some
psychologists, e.g. by Duckworth et al. (2019), who emphasizes that a student’s
grit — their passion and perseverance for long-term goals - is decisive for her
learning outcomes. Precondition for developing grit is to develop passion and
interests and to cultivate deliberate practice. The emphasis on passion and in-
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terest is also in line with an attitude held by many teachers (Lazarides et al.,
2023). What all these beliefs have in common is that they see the causes for
a lack of motivation primarily in the learners, which is of course a relief for
teachers. However, motivation research has a much more differentiated view,
which considers the context in which learning takes place. While intrinsic mo-
tivation is a desirable goal, it would be unrealistic to expect it in every subject
at any time. Students have developed their own pattern of interests and time
allocation, which is at least partly desirable because they have to pave the way
for their career paths. Rather than expecting students to enter the class with
intrinsic motivation, teachers have to be prepared for less enthusiastic learners.
Learning opportunities can be designed in such a way that students engage with
the content, even if they are not too enthusiastic about it.

The Self-Determination Theory (SDT) from Deci and Ryan (2012), which
emphasizes the importance of conditions supporting the individuals’ expe-
rience of autonomy, competence, and relatedness, provides a framework for
designing such learning environments. Learners’ autonomy is violated if they
have no idea of the benefits from participating in the curriculum, either in
practical terms or in terms of intellectual insights. By starting a learning unit
with a question that cannot be answered initially but will be so at the end can
contribute to the feeling of autonomy. Also, giving learners some freedom to
choose among the elements of the learning unit (e.g., problems to work on, texts
to read, experiments to do) can increase the sense of autonomy. Learning is
hard work and can be exhausting. Experiencing progress is key to maintaining
the motivation to focus on further progress. Constantly experiencing failure is
frustrating and will likely make students give up. Tailoring practice problems
to students’ achievement level allows them to make progress with some effort.
Applying means of formative assessment can help to support mastery instead
of achievement orientation in two ways. First, it allows teachers to identify stu-
dents’ difficulties and to present tailored problems, and secondly experiencing
that teachers are interested in students’ state of knowledge without judging it
gives feeling of relatedness (Lichtenberger et al., 2024).

4. Managing diversity

In the early 20th century, a pragmatic need for predicting the learning potential
of individuals initiated the development of standardized tests. When compul-
sory schooling had become common more than a century earlier, the tremen-
dous differences in learning potential became obvious. The need for a qualified
workforce led to an extension of higher education and required valid and re-
liable forecasts of performance potential in as yet unknown areas. Reasoning
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abilities, as they were tested in intelligence tests, revealed stable individual dif-
ferences. Intelligence is now understood as a polygenically inherited uniform
personality trait with a high reaction norm, which follows the normal distribu-
tion, and which has a strong impact on the use of learning opportunities, and
which explains individual differences in numerous outcome measures (Stern,
2017). In the past decades, numerous intelligence tests have been developed
and standardized, appropriate for different diagnostic purposes, among them in
educational contexts. Moreover, tremendous progress has been made in explain
the neuro-cognitive foundations of differences in intelligence, which also have
implications for educational decisions. The progress made in basic as well as in
applied psychology calls for the education system to be analyzed in the light of
intelligence research.

4.1 Intelligence and educational choices

Different from the Anglo-American world, in Central Europe standardized rea-
soning tests are rarely ever used for educational decisions beyond admission
to special education programs. In the US and the UK, standardized university
admission tests that show high correlations with intelligence tests. The same
was formerly true for the admission to the grammar school in the UK, which
was regulated by the 11+ examination. In central Europe, admission to the
university is still mostly regulated after elementary school by assignment to aca-
demic track schools (Gymnasium), and the decision is mainly based on grades
and parents’ request. Those who do not go to the Gymnasium (depending on
countries and regions [50-80%]) go to regular schools supposed to prepare
for vocational education. While intelligence-based tests are rarely ever directly
used for educational track choices, the substantial correlations between school
grades and test scores of r = .50 (Roth et al., 2015) raise the question, to what
extent intelligence indirectly prevails. In recent decades, numerous studies have
revealed a considerable impact of the family background on educational tra-
jectories, which is often more important than cognitive competencies, as many
studies show (Blossfeld et al., 2016). Such trends are neither compatible with the
values of a meritocratic society, nor do they raise hopes for economic stability
and innovation. Considering the stable differences in cognitive abilities in the
overall school system as well as in concrete classroom practice is a permanent
challenge in education that has not yet met with much success.

Meeting the different needs of a heterogeneous group of learners is inevitably
accompanied by under- and overload for many learners. Ability-grouping on
the other hand goes along with misallocation, as even the best tests are far from
perfect in terms of validity and reliability. Giving everyone the opportunity to



Learning and performance ‘ 43

realize their potential without setting the course too early must remain the goal.
Intelligence tests can help with this, but their informative value should not be
overestimated. Individual differences in learning potential are already obvious
in primary school, where the focus is on basic cultural competencies like literacy
and arithmetic supposed to be mastered by almost all members of a society.
However, even if this goal is reached, differences in the time needed to achieve
a particular performance level are obvious. From elementary school onwards
they can be traced back to differences in more general cognitive capabilities
(Schneider et al., 2014). At some point, it will no longer make sense to teach
pupils together. This will be the case at the latest when more demanding content
is on the agenda, which will overtax a significant proportion of the students.

In current Anglo-American countries, the educational decisions made dur-
ing childhood are less drastic, although here too the path has been forged ahead.
The subjects chosen in high school as well as the learning outcomes in these
subjects have a strong impact on performance in college entrance tests (Al-
lensworth & Clark, 2020). Both systems have pros and cons which will not be
discussed here in detail, as there is no silver bullet available on how to deal with
the diversity in intelligence. However, there is a justified concern in all systems
that, in cases of doubt, social background determines the educational path more
than intelligence. The golden age of social mobility through education has come
to an end (Goldthorpe, 2016), which makes access to university education more
difficult for intelligent children from non-academic families, while parents with
academic background likely find ways to navigate their children through the ed-
ucational system widely independent of their cognitive preconditions (Blossfeld
et al., 2016). Neglecting the role of intelligence in educational and professional
careers not only contradicts the ideals of a meritocratic society, but is also likely
to lead to a discrepancy between supply and demand for professional qualifica-
tions — with consequences for the functioning of a society. For many - but not
all - content areas and career tracks, less intelligence can be compensated for
by investing more effort into acquiring the necessary knowledge.

4.2 Beyond mere intelligence scores - roots of cognitive differences

From studies with identical and fraternal twins, it is uncontested that genetic
differences can explain a considerable amount of variance in IQ. The correla-
tion between test scores of identical twins raised together approaches r = .80
and thereby is almost equal to the reliability coefficient of the respective test.
On the other hand, IQ-correlations between raised-together same-sex fraternal
twins are rarely higher than .50, a value also found for regular siblings (Stern,
2017). Given that the shared environment for regular siblings is lower than
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for fraternal twins, this result qualifies the impact of environmental factors on
intelligence. A still widespread misunderstanding is to equate “genetic sources”
with “inevitability” because people fail to recognize the existence of reaction
norms, a concept invented in 1909 by the German biologist, Richard Woltereck.
Reaction norms depict the range of phenotypes a genotype can produce de-
pending on the environment (Woltereck, 1909). The environment regulates
gene expression, which means that instead of “nature versus nurture”, a more
accurate phrase is “nature via nurture” (Ridley, 2003).

The complex interaction between genes and environment can also explain
the fact that heritability of intelligence increases during the lifespan (Deary,
2004). This well-established finding is a result of societies in which a broad
variety of cognitive activities available in professional and private life enable
adults more than children to actively select special environments that fit their
genes. People who have found their niche can perfect their competencies by
deliberate learning. The amount of variance in intelligence test scores explained
by genes is higher the more society members have access to school education,
health care, and sufficient nutrition. There is strong evidence for a decrease
in the heritability of intelligence for children from families with lower socioe-
conomic status (SES). For example, lower SES fraternal twins resembled each
other more than higher SES ones, indicating a stronger impact of shared en-
vironment under the former condition (Tucker-Drob & Bates, 2016). In other
words, because of the less stimulating environment in lower SES families, the
expression of genes involved in the development of intelligence is likely to be
hampered. Although it may be counterintuitive at first, this suggests that a
high heritability rate of intelligence in a society is an indicator of economic
and educational equity. Additionally, this means that countries that ensure ac-
cess to nutrition, health care and high-quality education independent of social
background enable their members to develop their intelligence according to
their genetic potential. This was confirmed by a meta-analysis on interactions
between socioeconomic status and heritability rate. While studies run in the
United States showed a positive correlation between socioeconomic status and
heritability rate, studies from Western Europe countries and Australia with a
higher degree of economic and social equality did not (Turkheimer et al., 2003).

4.3 Working memory functions as the source of individual differences

Thanks to the numerous studies on intelligence, we now have a deeper insight
into the structure of cognitive abilities. Among the most frequently replicated
results is the so-called positive manifold, which means the significant positive
correlations between all kinds of subtests measuring reasoning and efficiency
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of information processing, no matter whether a verbal, numerical or visual
format is used. The shared variance is labelled general intelligence or factor
g (Stern, 2017). The interpretation of factor g is still under discussion, and the
most promising candidate for factor g is the well-established concept of work-
ing memory, which is understood as a mental workspace that is responsible
for maintaining incoming information and combining it with already existing
knowledge for efficiently approaching a goal (Shipstead et al., 2016). Work-
ing memory functions are measured by speed tasks that require goal-oriented
active monitoring of incoming information or reactions under interfering and
distracting conditions. The success of learning environments such as those pro-
vided at school depends on the extent to which they manage to use working
memory functions efficiently. This concerns three aspects to be discussed in
the following.

First, the efficient construction of knowledge allows to better exploit work-
ing memory functions. This has been intensively discussed in section 2 of this
paper. If chunked knowledge patterns, automated actions and well-structured
conceptual networks can be retrieved from long-term memory, incoming in-
formation can be efficiently processed and thereby support further learning.
Differences in working memory functions and in reasoning ability can be com-
pensated by well-established prior knowledge in many content areas (Stern,
2017). In other words, learners who do not score at the upper end in cognitive
preconditions can acquire a solid level of competence by investing time into
efficient knowledge construction. At the same time, we have to acknowledge
limits in compensating for less efficient cognitive functioning in terms of work-
ing memory and reasoning abilities. More intelligent learners better exploit
learning opportunities and achieve higher as long as there is no ceiling effect in
the outcome measures (Peteranderl et al., 2023). Also, the complexity of content
areas and the abstractness of the concepts in these content areas regulates the
requirements placed on intelligence (Berkowitz et al., 2022). University educa-
tion that deserves its name should place high demands on intelligence.

Secondly, learning environments and learning material should allow to fo-
cus on the content and avoid distraction - or extraneous load - as it is for-
mulated in the well-established cognitive load theory from Sweller (2010). En-
abling learners to invest their working memory capacity into the content is a
core competence of teachers and educational developers. This also includes to
make use of the so-called germane load, which implies support learners in ac-
quiring demanding abstract concepts by facing them with challenging learning
environments. A research area labelled as “Desirable Difficulties” is evaluating
means of instruction which are supposed to prevent learners from jumping to
conclusions and making unjustified simplifications.
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The third point refers to the development of working memory functions
and reasoning ability. People are born very immature, and this is especially
true for frontal brain areas that guide working memory functions. Supported
by brain imaging techniques as well as by behavioral observation, it is well
known that until the age around 3-4, children are completely overwhelmed
with simple tasks that require a change of goals. Working memory functions
(sometimes labeled as executive functions) improve in the following years
steadily and reach their individual maximum only in early adulthood. Partic-
ularly during the period of adolescence, youngsters often react when regarding
challenged by problems that require the careful planning of actions. Learning
environments developed for children and adolescents should take into account
that during this age period learners are particularly prone to being distracted
and have difficulties with properly structuring actions in complex situations
(Steinberg, 2017). Supporting learners in developing planning strategies, for
example by giving cues may help them to better exploit learning environ-
ments.

5. Perspectives for empirical educational research and implications
for practice

In the past decades, considerable progress has been made in better understand-
ing how the human mind works and how motivation can be maintained. De-
velopmental constraints during childhood and early adolescence are now quite
well understood, and that also goes for individual differences within age groups.
I see two major lines of promising as well as necessary research: 1. Monitoring
the role of intelligence in career trajectories as well as attempts to mitigate the
dominance of social background; 2. Considering the impact of working mem-
ory functions for learning.

Ad 1: On the one hand, we have to do justice to the fact that all people have
learning potential and have the right to master competencies necessary for par-
ticipating in modern societies. On the other hand, for individual and societal
benefit, those with above average cognitive competencies should get the oppor-
tunity to unfold them from the very beginning. Alternatives to the currently
existing tracking systems, which do not do justice to continuous distribution
of intelligence, are urgently needed. By developing learning environments and
materials that are better adapted to human working memory functions as well
as to the differences in these functions may mitigate the challenges in managing
diversity. The development and the evaluation of adaptive digital learning tools
should be prioritized.
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Changing school systems is a long and tedious process, and in Germany sev-
eral attempts to overcome the disadvantages of tracking were doomed to failure.
Future changes need to be better planned. In the meantime, to mitigate the
impact of social background on admission to university education, educational
sciences should carefully evaluate under what conditions intelligence tests can
help to make decisions as fair as possible.

Ad 2: The central role of working memory functions in academic learning
from a universal, a developmental, and a differential perspective should de-
termine further research. Thanks to the cognitive load theory, the universal
perspective is ready to be implemented in learning material and environments.
More research, however, is needed concerning constraints in brain develop-
ment affecting working memory functions. While early childhood and adoles-
cence got sufficient attention, more has to be learned about the affordances and
constraints of working memory among elementary school children in order to
optimally exploit their learnability in the first years of school, when the foun-
dations for literacy as well as for mathematical and scientific reasoning are laid.

As discussed above, working memory and reasoning abilities measured in in-
telligence tests are closely related, but they are not identical. Reasoning abilities
need cognitive challenges to develop, facilitated by a well-functioning working
memory. While measures of reasoning and working memory show high cor-
relations, there are deviations in both directions. Some individuals with high
working memory functions do not fully translate these into reasoning. Oth-
ers are able to develop reasoning abilities that exceed their working memory
functions. Future research should focus on reasons for these patterns as well as
consequences for future learning.

Regarding the implications for practice, the fruitful collaboration between
learning scientists and subject-specific experts should be continued. Teacher
education programs as well as training programs for in-service-teachers should
focus on the implementation of proven means for useful knowledge construc-
tion in core content areas of their subject. Awareness for the mission of forma-
tive assessment and implementing it into daily classroom practice should be a
top priority. Understanding what exactly causes students’ difficulties can then
help to offer the appropriate learning opportunities.
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Florian Schmiedek
Learning for at-risk students

A dynamic perspective

In recent years, there has been growing concern about the socio-emotional well-
being and mental health of children and adolescents. These concerns add to the
ongoing concerns about the academic achievement of these age groups, par-
ticularly with regard to basic competencies, and especially for children from
disadvantaged backgrounds. For an education system that not only aims to
promote the development of such competencies, but also takes responsibility
as an important environment for the identification and prevention of mental
health problems and the general improvement of socio-emotional well-being,
the question arises as to how these two general domains of outcomes are re-
lated. Are they positively intertwined, such that promoting one domain will
automatically benefit the other - and failing to do so will increase risk in the
other? Or are these outcome domains in conflict, requiring decisions about
how to allocate limited educational resources? In what follows, I will argue that
attempts to answer these questions at a general level are limited. Rather, the
dynamic processes that link learning and well-being and that may place learners
at risk for academic failure and mental health problems should be understood as
potentially highly individualized and therefore deserving of investigation from
a within-person perspective that takes this individuality into account.

1 Students at risk for academic failure and mental health problems

Since the sobering results of the first PISA studies, there has been increased
monitoring of the educational system, resulting in worrying figures on the
prevalence of students at risk of academic failure. For example, there are the
large and increasing percentages of students failing to meet minimum stan-
dards in basic competencies as documented by the IQB Bildungstrend (Stanat
et al., 2023) and similarly concerning trends in the number of students drop-
ping out of school, as reported in the most recent National Report on Educa-
tion (Autor:innengruppe Bildungsberichterstattung, 2024). Asking about the
risk factors that in turn predict such indicators of academic failure, there is
strong empirical evidence for general (background or distal) factors like, for
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example, poverty (Selvitopu & Kaya, 2023) and migration background (Heath
& Brinbaum, 2014). These contribute to more proximal risk factors at the level
of the individual student, like lack of language competences (Snowling et al,,
2021), socio-emotional competences (McLeod & Kaiser, 2004), or self-regula-
tion competences (Robson et al., 2020). If the expression of such individual fac-
tors is pronounced, it can lead to fulfilling the diagnostic criteria for high-risk
categories such as learning disorders or attention deficit hyperactivity disorder
(Caviola et al., 2024).

With regard to socio-emotional well-being, there is growing evidence of
a disturbingly high and increasing prevalence of mental health problems
among children and adolescents. Reports by both international (McGorry et al.,
2024) and national expert commissions (Deutsche Akademie der Naturforscher
Leopoldina, 2024) have recently reviewed the empirical literature and noticed
the magnitude and urgency of the problem. Among the most important risk
factors for mental health problems, again background factors such as poverty
(Klasen et al., 2017) are prominent. As more proximal factors, familial factors
(e.g., mental health problems of parents; Beardslee et al., 2011), experience
of violence and abuse (Baldwin et al., 2023), and mobbing (Duffy & Sperry,
2012), for example show relevant roles in predicting mental health problems,
which can manifest in diagnoses of mental disorders in the extreme case. In
children and adolescents, the disorder categories of depression, anxiety, and
psychosomatic problems are particularly prevalent (Deutsche Akademie der
Naturforscher Leopoldina, 2024).

In summary, the current numbers and longitudinal trends in both domains,
academic achievement vs. failure and socio-emotional well-being vs. mental
health problems, are alarming and call for increased political and societal efforts
to address and reduce these problems. The fact that important risk factors for
both problem domains are partly the same may lead to the expectation that
there should be a positive relationship between both problem domains. So, what
is the scientific evidence for such an association?

2. The relation of academic achievement and well-being: Theoretical
arguments and empirical findings

Regarding theoretical considerations, one can find arguments for, both, a pos-
itive (“win-win”) relation, as well as a negative (“trade-off”) relation between
academic achievement and well-being. Arguments for a positive relation of-
ten posit positive reciprocal effects between both domains. For example, the
Broaden-and-Build Theory (Fredrickson, 2001) proposes that well-being can
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foster learning processes through a broadening of thought-action repertoires,
which can allow to build personal resources that, in turn, enhance well-being.
Self-determination theory (Ryan & Deci, 2000) also assumes reciprocal rela-
tions, with academic success satisfying the need for competence. Being one
of the basic psychological needs according to this theory, its satisfaction con-
tributes to well-being. Furthermore, it serves a basis for the development of in-
trinsic motivation, which in turn is again beneficial for academic performance.
Reciprocal effects are also central to Developmental Cascades Theory (Moilanen
et al., 2010), which posits that externalizing and internalizing symptoms and
academic failure can mutually enhance each other.

However, arguments can also be found for a negative relationship between
the two domains (see Hogberg, 2023, for a summary). The simple fact that time
is limited potentially leads to opportunity costs: students who invest a lot of
time in learning have less time left for other (e.g., leisure and social) activi-
ties that are beneficial for their socio-emotional well-being. In addition, high-
achieving contexts (such as elite schools) are often characterized by a competi-
tive climate and a disproportionate emphasis on performance, which can have
negative emotional consequences. Given that these different theoretical mecha-
nisms may all contribute to the overall relationship between academic achieve-
ment and well-being and thus (partially) counteract each other, it is perhaps
not surprising that empirical evidence is mixed and quantitative meta-analytic
summaries suggest rather weak relationships. A meta-analysis by Biicker et al.
(2018) reports an average correlation of .16 and another one by Kaya and Erdem
(2021) results in an average relationship (Fisher’s z) of .17. Looking at these
numbers alone, one might be tempted to conclude that academic achievement
and socio-emotional well-being are relatively independent from each other and
therefore could also be addressed by independent measures. In the following,
however, I would like to highlight that such an average relation of between-
person differences may not be informative about the mechanisms that link aca-
demic achievement and well-being at the level of individual students, that these
mechanisms may in fact be quite heterogeneous across students, and that there
is therefore much to be gained by also considering relationships at the level
of within-person variability by taking a dynamic perspective on the interplay
between academic achievement and well-being.
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3. The relationship between academic achievement and well-being:
Within-person relationships

A central insight that has received increasing attention in psychology in recent
decades is that relations observed at the level of between-person differences
may not be informative about relations at the level of the individuals underlying
these between-person differences. Only under strict conditions (i.e., ergodicity;
Molenaar, 2004), inferences from between-person relations to within-person
relations are possible. Individuals may differ from each other in their within-
person relations and the average within-person relation may differ from the
between-person relation. Figure 1 provides an illustrative example. It shows
results from the FLUX study (Dirk & Schmiedek, 2016), in which 110 third
and fourth graders participated in smartphone-based ambulatory assessments
several times a day for up to 31 days. On these occasions, they completed dif-
ferent working memory tasks and several self-report measures, including rat-
ings of task-related enjoyment. The main scatterplot shows the positive rela-
tionship between working memory performance and enjoyment averaged over
all measurement occasions for each child and indicates a positive relation-
ship (r = .33) - children who perform better on average tend to enjoy work-
ing on the tasks more. However, when looking at the level of within-person
variation across the different measurement occasions for individual students,
the picture can be quite different. In the example, two students (Child 1 and
Child 2) with very similar average levels of performance and enjoyment show
radically different within-person relationships — for Child 1 this relationship
is quite strong (r = .56), for Child 2 there is no systematic relationship at all
(r = -.01). Neither one is well characterized by the between-person correlation
of .33. Murayama et al. (2017) provide further illustrative examples of hetero-
geneous within-person relationships in educational psychology research con-
texts.

Such heterogeneity of within-person relationships suggests that the causal
mechanisms producing the observed relationships may also differ across indi-
viduals. And even when similar within-person relationships are observed, the
underlying causal mechanisms may still be different. Considering the relation-
ship between academic achievement and socio-emotional well-being, there may
be achievement-oriented students for whom achievement is a primary source of
self-esteem and well-being. For others, their success in learning may be highly
dependent on the absence of negative emotions — which would also produce
a positive within-person relationship between achievement and well-being, yet
based on a different causal mechanism. It may also be the case that an observed
positive relationship is produced by third variables that mutually influence both
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Figure 1. Comparison of the between-person relationship of working memory performance and task-
related enjoyment in N = 110 children participating in up to 31 days of ambulatory assessment in the
FLUX study (Dirk & Schmiedek, 2016) with the within-person relationships of two selected children
across study occasions. Working memory (WM) performance is a composite of accuracy on numerical
and figural-spatial WM updating tasks with different memory load conditions (see Dirk & Schmiedek,
2016). Task-related joy is a composite of self-rating on the items “I just had a lot of fun working on the
(tasks and) questions overall.”, “I just enjoyed working on the (tasks and) questions.”, and “I just found
working on the (tasks and) questions boring.” (reversed item) with 5-point Likert scales.

achievement and well-being, such as day-to-day variations in sleep quality or
health status. It is even possible that the relationship may be negative for in-
dividual students. Consider a child who performs best at times when parental
pressure to perform well is high, which for this child is associated with lower
levels of well-being due to stress and test anxiety. Or consider an adolescent
who goes through periods of spending a lot of time with peers, which has a
positive impact on socio-emotional well-being by meeting the need for social
inclusion, but a negative impact on time spent learning. While these examples
are speculative, they should serve to illustrate that a weak between-person cor-
relation between achievement and well-being may mask a large heterogeneity
of individual relations and underlying causal mechanisms. If known, these dif-
ferent mechanisms would also suggest different individual starting points for
interventions aimed at improving achievement and well-being. However, it is
only by examining within-person variation with measurement-intensive longi-
tudinal studies that we may be able to identify such between-person variability
in relationships and mechanisms.
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With the growth of measurement-intensive studies, empirical evidence of
such between-person variability is beginning to accumulate in several research
areas of psychology, including educational psychology. For example, Niepel
et al. (2022) investigated the cross-lagged relationships between mathematical
self-concept and perceived mathematics achievement in 372 secondary school
students, using self-report measures after each mathematics lesson over a three-
week period. They found significant average cross-lagged effects in both direc-
tions (i.e., better performance in one lesson predicted better self-concept in the
next lesson and vice versa). There were also significant random effects, indicat-
ing between-person differences in the strength of these within-person effects.
Interestingly, the correlation of these random effects was negative (r = -.56),
indicating that the reciprocal effects tended to be stronger in one direction or
the other for different groups of students.

Such an indication of potential heterogeneity in within-person relations
of constructs related to performance and well-being was also reported by
Neubauer et al. (2019). Using data from the FLUX study (see above) and
mixture modeling, they were able to identify latent classes with different
patterns of relations between working memory performance and four di-
mensions of momentary affective well-being (positive and negative affect,
activation and deactivation). While two of the latent classes showed rel-
atively strong (or weak) within-person relations of performance with all
affect dimensions, the other two latent classes were characterized by per-
formance being specifically associated with negative affect and deactiva-
tion or exclusively with activation. Again, such heterogeneity may sug-
gest different promising approaches when considering individualized in-
terventions (e.g., reducing negative affect or increasing levels of activa-
tion).

4. From bivariate within-person relations to complex dynamic
networks

In clinical psychology, research on mental disorders has in recent years increas-
ingly adopted measurement-intensive studies and focused on within-person
processes, typically assessed in patients’ everyday life contexts using ambula-
tory assessment (Trull & Ebner-Priemer, 2013). This growth has fostered a
parallel new conceptual development based on dynamic systems theory and
network modeling approaches (Borsboom, 2017). The general motivation be-
hind this is to move away from the traditional view in psychiatry and clinical
psychology, which conceptualizes mental disorders as separate categories that
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are characterized by a latent state (e.g., “depression”) that manifests in a set of
typical symptoms (e.g., lowered self-esteem, loss of interest, suicidal ideation).
On the basis of these symptoms, the clinician attempts to make a categori-
cal diagnostic decision about whether a, and if so which, disorder is present,
and therapeutic interventions are then based on that diagnosis. The new view
abandons the idea that there is a latent disorder state that causes a specific
set of symptoms to emerge or increase and instead views individuals as com-
plex systems (Fried, 2022). These can be modeled as multivariate networks of
psychological (e.g., mood), physiological (e.g., sleep), and psychopathological
symptom (e.g., catastrophic thinking) variables that can influence and inter-
act with each other in complex, dynamic, and potentially highly idiosyncratic
ways. Mental disorders arise when such networks, for example through self-
reinforcing cycles (e.g., depressed mood — reduced social and physical activity
— depressed mood), are driven into unhealthy states from which it is difficult
to escape (see next section). The goal of applying these conceptual ideas in
research and clinical application is to estimate and understand the networks
of individual patients, to use them to reflect on the causal processes that induce
and stabilize disordered states, and to identify promising variables to intervene
on and break up the malignant dynamics. While applications of dynamic net-
works typically are rather exploratory in nature (apart from that the selection
of variables ought to be driven by theoretical considerations) and take an id-
iographic perspective, there are also developments towards confirmatory ap-
proaches (Du et al.,, 2025) and towards integrating idiographic and nomothetic
perspectives by attempting to group similar individual network structures (e.g.,
Beltz et al., 2016).

Recently, similar conceptual ideas from dynamic network theory have found
their way into educational research. For example, Moeller et al. (2022) have
proposed the DYNAMICS framework, which conceptualizes the development
of achievement-related motivational and emotional traits as growing out of
complex within-person short-term processes of a network of variables that are
central to the situated expectancy-value theory (Eccles & Wigfield, 2020). Em-
pirical applications in educational research are still few, with a nice example be-
ing a study by Tamura et al. (2022). In this study, daily questionnaires from four
participants were analyzed who provided self-reports on a very rich set of 31
components of motivational engagement with regard to their daily work. This
set contained motivational reasons, goals, expectancy beliefs, perceived costs,
satisfaction of different needs, as well as discrete emotions and global affective
experiences, including psychopathological symptom variables (e.g., stress, de-
pression). Based on a total of 595 data points (of four participants combined), a
dynamic network of contemporaneous relationships between all variables was
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estimated. This resulted in relatively independent clusters of motivational vari-
ables on the one hand and emotional and psychopathological symptom vari-
ables on the other hand. Although this study was rather exploratory and based
on only very few participants, it illustrates how motivational engagement as a
central driver of all academic achievement can be examined from a dynamic
perspective that takes into account a variety of relevant variables, including
those relevant for well-being and mental health. Given the application of dy-
namic network concepts in both clinical and educational research, considera-
tion could be given to adopting other dynamic systems concepts developed in
mental health research and assessing their usefulness for educational research,
including concepts of risk and resilience.

5. A dynamic systems perspective on risk and resilience

In the field of mental health research, concepts derived from dynamic systems
theory have also been employed to develop novel perspectives on the concepts
of risk and resilience. A central concept in this regard is that of attractor land-
scapes (Heino et al., 2023). These are employed to delineate relatively stable
regions within the overall state-space (comprising all potential states) of a sys-
tem. They have been utilized extensively across diverse scientific disciplines
(e.g., ecology) to model the reactions of complex dynamic systems to external
influences, their temporal development, and the potential transitions between
states that differ markedly from one another (e.g., between rainforest and sa-
vanna in tropical regions). When depicted as a two-dimensional topography,
these disparate attractors can be conceptualized as valleys. These systems are
characterized by the tendency for mild perturbations to produce variability
around the equilibrium point, which is located at the bottom of the valley. Only
strong perturbations provide the energy necessary to escape the attractor and
potentially move into a different one.

The application of these general concepts to mental health research is illus-
trated in Figure 2, which depicts a simplified case with only one dimension
(i.e., negative affect) describing the overall state-space. This space contains two
attractor states: one representing affective well-being within the normal healthy
range and the other representing depression. Panel A depicts a system that can
be described as resilient. Mild perturbations, such as those caused by daily has-
sles, may elicit emotional reactions that are characterized by some short-term
and transient variability. Getting out of the attractor state of such normal well-
being and into a depressed state would take a quite strong perturbation, for
example, a traumatic life event.

In contrast, Panel B portrays a system at risk. In this scenario, the equilib-
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Figure 2. Illustrations of resilient (A) and at-risk (B) states of mental well-being (adapted from Wich-
ers et al., 2015). The solid dark grey points denote systems in local “attractor” or “equilibrium” states.
Perturbing the resilient system (A) away from the relatively stable normal state and into the depressed
state requires a lot of energy (i.e., a strong perturbation). The at-risk system (B) is in a shallower nor-
mal attractor state out of which it can be moved with less energy (i.e., a weaker perturbation).

rium state of normal well-being is less stable and a relatively minor disturbance
can result in reaching and passing the tipping point to the attractor state of
depression — out of which it is then difficult to escape (e.g., requiring a psy-
chotherapeutic intervention).

These two scenarios can be connected to the concept of dynamic networks
introduced above. It can be argued that a resilient state as depicted in Panel
A results from a network with rather weak connections between a set of vari-
ables (called nodes) relevant for depressive symptomology. Perturbing one
node (e.g., experiencing an embarrassing social interaction) may affect other
nodes (e.g., lowering self-esteem and motivation for further social interactions)
to some degree, but only some and only temporarily. The at-risk state of the
system depicted in Panel B may result from the presence of strong temporal
connections between the network nodes (Wichers et al., 2015). With such, sin-
gle perturbations may result in cascading effects and vicious cycles among dif-
ferent symptoms (e.g., sleep and concentration problems) that have reciprocal,
unfavorable effects on each other. From a statistical perspective, it has been pos-
tulated that networks being in such an at-risk state and moving towards tipping
points that may lead to disordered states may exhibit early warning signs, such
as increased variance or high autocorrelation (termed “Critical slowing down”,
van de Leemput et al., 2014). Although the prediction of the onset of episodes
of mental disorder based on such warning signs presents methodological chal-
lenges and the empirical findings to date are inconclusive (see Helmich et al.,
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2024, for a critical review), the conceptual ideas warrant further development
and investigation - and should be evaluated for their potential beyond the re-
search domain of mental disorders.

Among the research topics investigated in the field of educational research,
one may identify ones in which the existence of substantially different attractor
states and the question of how learners change from one into the other are
of central interest. This appears to be relatively straightforward for certain ex-
pressions of neurodiversity, such as autism and attention-deficit/hyperactivity
disorder. These are associated with typical symptoms that can be character-
ized as attractor states (“meltdown” or “lockdown” states in autism, distracted
states in ADHD). Also, in the more general range of learners’ behavior there
are states seen as beneficial (e.g., the experience of flow) or maladaptive (e.g.,
procrastination). It is of importance to gain a deeper understanding of how
learners become stuck in these states and how they transition in and out of
them. Regarding social interactions in the school context, being mobbed may
be an example of a state that individual students may get trapped in, due to
vicious self-reinforcing cycles of reciprocal interactions. These examples illus-
trate situations for which it can be argued that complex, dynamic, and idiosyn-
cratic within-person processes must be taken into account. However, there is
still little empirical research that attempts to adequately capture these complex
phenomena at the within-person level. The aforementioned concepts and their
associated methodological innovations may provide promising new avenues for
advancing this research.

6. Summary

The individual dynamics of processes related to academic achievement and to
socio-emotional well-being may be highly heterogeneous across individuals.
For example, individuals may differ in which antecedents for both domains are
relevant, in whether these antecedents do overlap, and how they are related
to each other. Thus, questions about whether the two domains show trade-
offs or reciprocal effects that can lead to virtuous or vicious cycles may have
individuum-specific answers. To better understand this heterogeneity, the cor-
responding multivariate within-person processes need to be studied with in-
tensive longitudinal data. Ideally, such investigation would take place on the
individual level. However, if the collection of long time series data necessary for
such individuum-specific analyses is out of reach, multilevel approaches with
samples of individuals participating in intensive longitudinal data collections
with a feasible number of occasions do also allow to capture between-person
differences in within-person processes and thus to get closer to the heterogene-
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ity of individuals. Concepts from dynamic systems theory can help to under-
stand and model (transitions between) different states and offer new perspec-
tives on risk and resilience — in mental health as well as in learning processes.
Ultimately, understanding individual network dynamics could help to identify
relevant time points or periods for intervention and the relevant variables to
intervene on - thus opening up promising avenues for personalizing interven-
tions.
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Part 2: Emotions, motivation and well-being - the role of
socio-emotional aspects in learning
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Learning and emotions

In this contribution, we set out to take our readers on a journey to better un-
derstand the nature of emotions, as well as their antecedents and learning out-
comes. The presented emotion theory and existing empirical evidence points
to close links between emotions and learning; hence it seems that classrooms
designed to optimize students’ emotions should also be conducive to effective
cognitive development. Nevertheless, we conclude by realizing that it is not
trivial to align socio-emotional and cognitive development goals in classrooms.
Instead, the typical, performance-oriented classroom settings seem to make
those goals operate in competition. By emphasizing mastery-orientation and
detaching the roles of “instructor” versus “examiner”, a better alignment of the
two goals does seem achievable.
But now, into the jungle of human emotional experiences ...

1. Emotions in educational contexts: Conceptualization

Emotions function as an “interface between an organism and its environment”
(Scherer & Moors, 2019, p. 721), comprising various components such as sit-
uational evaluations, action tendencies, physiological responses, expressive be-
haviors, and subjective feelings. For example, the subjective feeling of pride can
arise when an individual has achieved an academic success due to their per-
sonal ability or effort. This goes in line with a motivation to engage in similar
activities, and is accompanied by physiological changes like increased heart rate
and body temperature, as well as expressive behaviors such as smiling, tilting
the head back, expanding the chest, and potentially raising arms. In contrast,
the subjective feeling of anxiety emerges in face of a potential academic failure,
and goes in line with a desire to escape the situation, as well as physiological
reactions like a rapid heart rate, sweating, wide eyes, and crouched posture, and
worries about negative consequences of the potential academic failure.
Emotions are typically of short duration and directed toward specific objects,
setting them apart from moods, which tend to be longer-lasting, less focused
on specific objects, and associated with weaker physiological responses and
expressions (Coppin & Sander, 2021). The extensive vocabulary around emo-
tions illustrates their diversity and the varying functions emotions can take on.
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For example, we can describe how we feel with adjectives like cheerful, elated,
confident, joyful, proud, irritated, annoyed, restless, angry, anxious, bored, sad,
trepidatious, sorrowful, weary, or dull.

Furthermore, emotions can be conceptualized along a continuum from state
to trait (Lazarus, 1994). Emotional states represent momentary responses aris-
ing from interactions with the environment, whereas emotional traits reflect
the tendency of individuals to experience certain emotions more frequently or
intensely over time and situations than others. By definition, emotional traits
are relatively stable, as highlighted in research distinguishing state and trait
components of achievement emotions (Nett et al., 2017).

1.1 Types of emotions in educational settings

Clearly the best-researched type of emotions experienced in educational con-
texts are achievement emotions, which emerge during evaluations of one’s per-
formance in relation to achievement standards (Pekrun, 2006). One can either
achieve those standards - hence, succeed; or not - hence, fail. It is a basic human
emotional response to feel positive about success and negative about failure.
Examples of discrete achievement emotions include test anxiety, shame, relief,
boredom, anger, pride and enjoyment. Educational settings involve extremely
frequent and very salient encounters of achievement standards - students are
constantly told what they are supposed to accomplish, and provided with feed-
back as to whether they achieved the proposed standards. Accordingly, they
constantly experience successes and failures, which inevitably bring about cor-
responding positive and negative achievement emotions.

Further, there are also epistemic emotions, such as surprise, curiosity, and
confusion. Epistemic emotions do not directly pertain to success and failure
in relation to a desired achievement standard, but still involve subjective judg-
ments of one’s gaps and changes in knowledge (Pekrun, Vogl, et al., 2017). They
arise in contexts requiring engagement with novel or non-routine tasks, such as
problem-solving or research projects, as they typically emerge when being con-
fronted with unexpected information or cognitive incongruity. Confusion and
frustration are particularly salient epistemic emotions in educational research
(Di Leo et al., 2019; Muis et al., 2018).

Another category, topic-related emotions, is triggered directly by the subject
matter of learning tasks. Examples include feelings of sadness when learning
about political conflicts, or disgust when engaging with certain scientific ma-
terials. Lastly, social emotions relate to others’ actions or achievements. These
emotions encompass admiration, envy, or sympathy, becoming especially rele-
vant in collaborative learning environments (Jarveld, 2012).
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In sum, educational settings, and the activity - and duty - of learning in-
volves a rich array of emotions. Clearly, achievement emotions are quite fre-
quent here: The pleasure of success, and pain of failure are pervasive in educa-
tional settings. However, learning in terms of expanding and reorganizing one’s
knowledge base also bears nuanced epistemic emotions, learning topics can
arouse emotions in and of themselves, and given that educational settings are
typically organized in communities of similarly aged learners, social emotions
also accompany learning.

1.2 Appraisal antecedents of achievement emotions

A key theory in educational psychology is Pekrun’s Control-Value Theory
(CVT; e.g., Pekrun, 2018). This theory is grounded in appraisal perspectives,
suggesting that an individual’s cognitive assessments of a situation play a cru-
cial role in emotional experiences (Scherer & Moors, 2019). CVT integrates
elements from transactional theories of stress-related emotions (Lazarus &
Folkman, 1984) and attribution theory concerning emotions (Graham & Tay-
lor, 2014), alongside conceptual overlaps with expectancy-value theories of
achievement motivation (Eccles, 2005; Rosenzweig et al., 2019). Initially, CVT
concentrated on achievement emotions (see Pekrun, 2024, for a revised version
that encompasses multiple groups of emotions). According to CVT, two ap-
praisals are particularly influential in eliciting achievement emotions: subjec-
tive control over learning and performance activities and the subjective value
of these activities and outcomes. Different discrete emotions form based on
distinct patterns of control and value appraisals; for example, enjoyment arises
when control is high and success is anticipated, while test anxiety increases
when control is low and potential failure is a possibility. Furthermore, control
and value appraisals interact, implying that the impact of one appraisal on an
emotion can be assumed to depend on the level of the other. For instance, a
student taking a low-stakes test (little value) may find that their perceived con-
trol (i.e., low confidence in success) has less influence on test anxiety compared
to when the test is high-stakes (e.g. crucial for college entry; hence has a high
value).

Extensive empirical research supports the links between students’ control
and value appraisals and a range of achievement emotions. Traditional class-
room studies are summarized by Pekrun and Perry (2014), while Loderer et al.
(2020) address technology-based learning environments.
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1.3 Social-cognitive antecedents of achievement emotions

CVT adopts a social-cognitive perspective, positing that the perceived social
environment plays a significant role in shaping students’ control and value ap-
praisals, and consequently, their achievement emotions. Pekrun (2018) identi-
fies key aspects of the social environment, including (1) facets of instruction,
(2) value induction, (3) autonomy support, (4) goal structures and expectations
established by teachers or classrooms, and (5) achievement feedback and its
consequences.

Empirical evidence demonstrates correlational and predictive links between
these environmental factors and students’ emotions, with control and value
appraisals serving as mediators. For example, Lazarides and Buchholz (2019)
found that students’ perceptions of instructional elements like teacher sup-
port, cognitive activation, and classroom management were linked to their
emotions of enjoyment, anxiety, and anger. Further, Flunger et al. (2019)
conducted a field experiment contrasting autonomy-supportive instruction
with traditional teacher-centered methods in physics education, revealing
that autonomy support—characterized by offering choices and informational
language—enhanced positive achievement emotions while reducing negative
ones, especially among students with stronger prior performance. In addition,
achievement feedback, often conveyed as grades in formal educational settings,
significantly impacts students’ control and value appraisals regarding their
learning activities and subsequently affects their achievement emotions (see
Goetz et al., 2018, for a review on feedback and emotions).

Beyond the classroom, family dynamics, peer groups, and broader macro-
contexts (such as culturally shaped attitudes towards education) influence stu-
dents’ achievement emotions. For instance, research by Ansong et al. (2017)
and Dong et al. (2020) highlight that parents and peers significantly shape val-
ues for adolescents in Ghana and China, affecting their engagement, enjoyment,
and boredom in school. At a macro-system level, high-stakes testing has been
consistently shown to undermine children’s well-being (Cho & Chan, 2020).

2. Relevance of emotions for learning and performance

Drawing from basic psychological research on the functions of emotions, it
is evident that emotions are linked with learning in many different ways, and
hence are linked with performance outcomes. Specifically, the connection be-
tween emotions and performance is mediated by various cognitive, self-regu-
latory, and motivational mechanisms (Pekrun, 2018). There is empirical evi-
dence that negative emotions during learning—such as anger, anxiety, shame,
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boredom, and hopelessness—are associated with task-irrelevant thinking, a
tendency to use shallow learning strategies (e.g., rehearsal), and less frequent
use of metacognitive strategies (Pekrun et al., 2002). Conversely, enjoyment in
learning is linked to lower levels of task-irrelevant thinking, enhanced focus,
and more effective self-regulation, contributing to deeper and more sustainable
learning (Ahmed et al., 2013; Obergriesser & Stoeger, 2020).

Furthermore, substantial empirical evidence exists regarding the relation-
ships between achievement emotions and achievement motivation during the
learning process (see Huang, 2011, for a meta-analysis on the links between
achievement goals and emotions). Emotions also influence both intrinsic and
extrinsic forms of motivation; for instance, positive emotions, particularly en-
joyment, are significant drivers of intrinsic motivation (Isen & Reeve, 2005). In
contrast, negative emotions like anxiety and anger can lead learners to focus on
the task’s adverse aspects or the consequences of potential failure, correlating
positively with extrinsic motivation or less self-determined types of motivation.
It is important to note, however, that research on achievement emotions has
rarely been integrated with studies on intrinsic versus extrinsic motivation from
a self-determination theory perspective (an exception is Sutter-Brandenberger
etal., 2018).

Further, numerous studies have examined direct relationships between
achievement emotions and academic performance. Generally, these links are
positive for pleasant emotions and negative for unpleasant emotions, as evi-
denced by multiple meta-analyses including various different discrete achieve-
ment emotions, including enjoyment, anger/frustration, boredom, and the
most prominent (test) anxiety (Camacho-Morles et al., 2021; Tze et al., 2016;
von der Embse et al., 2018). Longitudinal studies have shown that these corre-
lations are often reciprocal, with emotions influencing academic performance
and vice versa (Forsblom et al., 2022; Lichtenfeld et al., 2022; Pekrun, Lichten-
feld, et al., 2017; Pekrun et al., 2023).

In summary, there is compelling evidence that emotions significantly influ-
ence achievement, while achievement outcomes also affect emotions. There is
a complex interplay among emotions, cognitions, motivation, learning behav-
iors, and achievement, which creates positive and negative cycles.

3. Designing learning environments considering students’ emotions

Based on the insights into the antecedents of students’ emotions, it is possible
to derive implications for how learning environments can be designed so that
students experience more positive and less negative emotions. Given the strong
connections between students’ emotions and their learning and achievement
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Figure 1. Principles for optimizing students’ control and value
appraisals to design emotionally healthy learning environments.
Abbildung verfiigbar unter: 10. 6084 / m9 . figshare . 30103837, unter
CC license (https://creativecommons.org/licenses/by/4.0/)

outcomes, such learning environments should also be conducive to effective
learning and optimal achievement outcomes. The following principles outline
ways to achieve this, aligning with and expanding upon the “design principles
for adaptive motivation and emotion in education” proposed by Linnenbrink-
Garcia et al. (2016). A visual summary is depicted in Figure 1.

3.1 Promoting enjoyment of learning

Fostering enjoyment of learning should be a priority to optimize the emotional
atmosphere in the classroom. Without resorting to overly entertaining meth-
ods, teachers can focus on making topics and learning activities engaging and
enjoyable. It is also advisable for teachers to focus on their own enjoyment dur-
ing teaching, and to remind themselves of what they themselves find fascinating
about the lesson content: There is consistent evidence that teachers’ own enjoy-
ment and enthusiasm during teaching can transmit to students (Frenzel et al.,
2018; Frenzel et al., 2021; Frenzel et al., 2024). Of course, simply creating a joy-
ful classroom atmosphere likely will not suffice to promote learning. However,
students’ willingness to maintain their attention and to exert mental effort will
likely be enhanced when the learning tasks are enjoyable.
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3.2 Supporting feelings of competence, enhancing autonomy,
and de-emphasizing social comparison

Students are more likely to feel in control of their learning when they perceive
themselves as competent. This can be accomplished through well-structured
and cognitively clear instruction, along with optimally challenging tasks that
are at or slightly above students’ current skill levels, facilitating mastery expe-
riences in line with Vygotsky’s concept of the zone of proximal development
(Vygotsky, 1980).

Fostering autonomy involves providing opportunities for student decision-
making and minimizing controlling practices, such as extrinsic rewards or pre-
scriptive instructions about seating and participation (Reeve, 2009). Further,
while competition may appeal to some students, a focus on social comparison,
such as games with a single winner, creates a perception of success as a limited
resource. Similarly, teacher messages that emphasize the significance of exams
and potential consequences of failure (“fear appeals”) typically only encourage
engagement for students who view them as challenges, but undermine moti-
vation for those who perceive them as threats (Putwain et al., 2022). Frequent
summative grading also has adverse emotional consequences for learners. Lip-
nevich et al. (2021) have shown that providing a grade instead of a narrative
comment promotes learners’ negative emotions, and undermines positive emo-
tions as well as their willingness and quality to revise their work.

3.3 Creating mutual feelings of relatedness

The quality of the teacher-student relationship significantly influences stu-
dents’ engagement and emotional states. High-quality relationships enhance
students’ interest and reduce negative emotions (Goetz et al., 2021; Quin, 2017;
Roorda et al., 2011).

To promote feelings of relatedness, strategies such as spending nondirec-
tive one-on-one time with students (“Banking Time”) can be effective and
beneficial (Driscoll et al., 2011; Pianta et al., 2012). Another approach to en-
hance the quality of teacher-student relationships is the intervention developed
by Gehlbach et al. (2016), which posits that perceptions of mutual similarity
between teachers and students (such as endorsing the same food preferences or
life mottos) strengthen their bond.
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4. Supporting students’ emotion regulation

In addition to the deliberations proffered above which ideally lead to increased
control and value appraisals and consequently, to students experiencing more
positive and less negative emotions in the classroom, it is worth noting that such
a hedonistic approach - maximizing positive, minimizing negative emotional
experiences — also has its limits. It lies in the human nature to not always feel
good. At certain points, negative emotions are unavoidable also in the learning
and achievement context: Anyone gets frustrated and stressed when an exam
task seems unsolvable, or feels disappointed when a performance outcome falls
behind one’s expectations. Therefore, it is also important to support students in
the regulation of their emotions. To this end, they should be supported in their
belief that their emotions are controllable (Ford et al., 2018), and in their acqui-
sition of a broad strategy repertoire to be prepared to regulate their emotions
effectively and flexibly (Rottweiler et al., 2023; Stockinger et al., 2025).

5. Learning and emotions - Educational goals in competition?!

The present contribution strives to provide insight into the current state of
knowledge how emotions are linked with learning and performance. On first
sight, the conclusion from the evidence reviewed in this chapter seems clear
and simple. Emotions are strongly and systematically linked with learning and
consequently, with achievement: Pleasant emotions emerge from success and
promote learning, and negative emotions emerge from failures and undermine
learning. Hence, it seems that the promotion of emotional and cognitive devel-
opment go hand in hand: Enhanced cognitive development results in success,
which promotes positive emotions, and vice versa. However, the factual reality
at many schools does not seem to be very successful at establishing such pos-
itive feedback loops between cognitive development and emotional profit. We
propose that one key aspect that undermines the alignment of social-emotional
and cognitive development goals is that a majority of teaching settings still seem
to involve confronting large and quite heterogeneous learning groups with uni-
form teaching content and demand levels, and administer highly frequent sum-
mative grading, typically involving social comparison standards, hence defin-
ing success in terms of outperformance within the social comparison group.
Social comparison standards typically imply that within a learning group, a few
outstanding grades can be provided, while everyone else receives an average-
or below average-feedback. The few students who outperform their peers likely
thrive in such environments, but all remaining students rarely experience the
emotional pleasure of success. Such displeasure of not being successful in terms
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of outperforming others can be alleviated by down-playing the importance of
achievement - hence a “don‘t-care” attitude, which goes along with low effort
investment and corresponding compromised cognitive growth.

Consequently, in such contexts where cognitive development and resulting
academic performance is equated with outperforming others, the two goals of
socio-emotional well-being and cognitive development in fact do clash: Learn-
ers seem to have to choose between either downplaying the importance of
performance, or striving to outperform others. Both choices bear chances for
emotional well-being: Down-valuing the importance of performance protects
from the threats involved in failure and implies less effort expenditure; pushing
oneself to outperform others bears high promise of the strong emotional reward
of being “top.” When downplaying the importance of performance and hence
investing less effort, learners likely compromise their own potential for cogni-
tive development. When striving for outperforming others through excessive
effort expenditure, this may be conducive to learners’ cognitive development.
However, striving to outperform others also constantly bears the risk of not
managing to stay “top”, hence involving a considerable degree of avoidance mo-
tivation. Furthermore, if the comparison group is weak, outperforming others
may in fact come easily, thus compromising the full potential cognitive devel-
opment of some individuals, specifically those with a high cognitive potential.

To resolve this and better align emotional and cognitive development goals,
we propose that educators shift the definition of success to learning in the sense
of intraindividual growth or mastery of absolute (rather than social) compari-
son standards. With social comparison standards, success becomes scarce (also
only one or very few individuals can be the best) and uncontrollable (as typi-
cally individuals do not get to choose or have control over the social compar-
ison group they are placed into). While classsroom goals involving individual
growth and mastery or absolute comparison standards also do not guarantee
success, the individual’s efficacy in achieving success for everyone, along those
standards is considerably higher. As a result, all learners are provided with more
or less the same chances of success, the investment of effort better pays off for
learners at all levels of cognitive potential, and opportunities for experiencing
success and the corresponding emotional pleasure would be more frequent for
alarger proportion of learners (see also Dweck & Yeager, 2019, for similar ideas
from a more cognitive perspective). Another tangible policy which may support
the alignment of students’ socio-emotional and cognitive development might
lie in the detachment of the “instructing” and the “grading” role for teachers -
again especially if grading is very much about summative rank-ordering learn-
ers according to their achievement (rather than formative assessment about the
individual student’s current skill level). The classical role of the teacher involves
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both quite inseparably, presenting the learning materials and at the same time
designing and grading tests. This implies that that students constantly feel they
are tested, with corresponding adverse emotional consequences in terms of po-
tential failure. Teachers, in turn, seem to get caught up in seeing students in
terms of their rank within the learning group, and lose sight of how each in-
dividual student can best be supported in advancing their individual cognitive
development. By detaching the instructing from the grading role of the teacher,
and clearly differentiating between instructor-provided formative feedback and
externally administered summative grading, we propose that students’ socio-
emotional and cognitive development could be better aligned in classrooms.

In conclusion, a better understanding of how emotions are linked with learn-
ing and performance bears important insights for optimally designing learning
environments, and for best supporting learners in both their cognitive and their
social-emotional development. Asking “how do you feel” is always a question
worth asking - in and out of learning and teaching contexts.
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Carmen Zurbriggen
Well-being and learning

Taking inclusive education as a prominent example

1. Introduction

Over the last two decades, student well-being has increasingly moved into the
spotlight of educational research. An examination of the rapidly growing body
of literature reveals that student well-being is considered both particularly rel-
evant for academic functioning and as a favourable educational outcome in
itself (Steinmayr et al., 2018; Suldo et al., 2011). It is widely assumed that well-
being and learning are intricately linked. On the one hand, students’ school-
related well-being serves as an indicator of the quality of a learning environ-
ment, which facilitates positive learning processes. On the other hand, it is gen-
erally expected that successful learning fosters students’ well-being (Hascher,
2012). Similar assumptions apply to the context of inclusive education, where
students’ well-being is recognised not only as a key indicator of the quality of
inclusion but also as an aim of inclusive education (Powell & Hadjar, 2018;
Venetz, 2015; Wachter et al., 2024).

Nonetheless, a recent systematic review regarding the association between
well-being and academic achievement of school-aged children has uncovered
inconsistencies in findings, ranging from positive associations to no associ-
ation or contradictory results (Amholt et al., 2020). Conflicting results are
also reported regarding students’ well-being in relation to inclusive education
(Dalgaard et al., 2022; Goldan et al., 2022). Furthermore, several studies have
demonstrated a general decline in subjective well-being from childhood to ado-
lescence (Biicker et al., 2023; Casas & Gonzalez-Carrasco, 2019), and from pri-
mary to lower secondary education (Knickenberg & Zurbriggen, 2021; Ober-
meier et al., 2022). These apparent contradictions raise the question of a pos-
sible trade-off between fostering students’ well-being and promoting academic
learning and achievement (Clarke, 2020).

Against this backdrop, this chapter aims first to briefly elucidate the concept
of student well-being and its measurement, and second, to provide concise in-
sights into the state of research concerning the associations between students’
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subjective well-being and academic achievement, as well as on relevant factors
of the learning environment within a classroom. Additionally, exemplary find-
ings on students’ subjective well-being in relation to inclusive education are
presented, followed by a (preliminary) conclusion and suggestions for future
directions.

2. Focus on students’ subjective well-being

2.1 Conceptualising well-being

Since well-being is a broad, multifaceted construct (Tov, 2018), it may explain
inconsistencies in findings regarding the association of students’ well-being and
academic achievement. Corresponding to an umbrella term, which is frequently
used interchangeably with other terms (e.g., happiness, mental health, life sat-
isfaction) and applied in many different contexts, well-being is often viewed as
an ambiguous concept (Joos et al., 2018).

The variety of terms or definitions describing well-being can be broadly
grouped into objective and subjective aspects or dimensions of well-being
(Voukelatou et al., 2021). While objective well-being reflects people’s material
living conditions and their observable quality of life - including aspects such as
physical health, safety, environment, and academic achievement — subjective
well-being captures people’s own perceptions or evaluations of their overall
quality of life or of specific domains or situations.

Empirical educational research has mainly focused on students’ subjective
well-being. The most widely acknowledged conception of subjective well-being
is the one by Ed Diener (Schimmack, 2008). According to Diener (1984), sub-
jective well-being consists of the reflective cognitive judgements people make
about their life in general or in specific domains (e.g., work, school, family), as
well as positive and negative emotional responses to ongoing life experiences or
specific situations (Diener et al., 2018).

2.2 Measuring students’ subjective well-being in school

When conceptualising subjective well-being, it is essential to not only differen-
tiate between components (i.e., cognitive, affective) and life domains (i.e., gen-
eral, domain-specific), but also between time frames as in the general state-trait
model (Eid, 2008). Accordingly, the framework model for the measurement of
subjective well-being by Lischetzke and Eid (2006) distinguishes between ha-
bitual and momentary or situation-specific subjective well-being.
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This distinction is also important when measuring students’ subjective well-
being in school. One prominent example of subjective well-being as a trait is the
conception by Hascher (2010). She defined students’ subjective well-being in
school as a multicomponent construct that includes positive attitudes towards
school, enjoyment in school, the absence of worries about school, a positive
academic self-concept, and the absence of social problems as well as physical
complaints in school. Measuring students’ subjective well-being as a state pri-
marily concerns its affective component, or more specifically, positive and neg-
ative affective experience in specific (learning) situations. Affective experience
or state-like emotions can be assessed via momentary data techniques such as
the experience sampling method (ESM; Hektner et al., 2007), which allows to
capture state characteristics in situ and in real-time.

In educational studies, researchers have typically relied on retrospective self-
reports when measuring students’ subjective well-being. However, such mem-
ory-based reports of emotional aspects are often over- or underestimated (Con-
ner & Barrett, 2012). To investigate retrospection effects of students’ emotional
experience in the classroom and possible changes during early adolescence, we
compared retrospectively assessed affective experience (i.e., positive and nega-
tive activation) with in situ via ESM reported affective experience (Zurbriggen
et al., 2021). Our findings indicated to a positive recall bias (i.e., ‘rosy view’) of
students’ affective experience at the end of primary education and to a negative
shift in recall bias (i.e., ‘blue view’) by the end of lower secondary education.

3. Subjective well-being, academic achievement, and the learning
environment

While about twenty years ago researchers had to make a plea for the relevance
of well-being in school (Fend & Sandmeier, 2004), it is nowadays generally as-
sumed that students’” subjective well-being reflects a school environment that
facilitates learning processes and promotes students’ academic achievement.
Successful learning, in turn, is thought to be essential for experiencing satisfac-
tion and positive emotions in school (Hascher & Hagenauer, 2011). Thus, sub-
jective well-being is viewed as a predictor of students’ engagement and motiva-
tion to learn (Hascher, 2012). Since school and the classroom are also sources of
negative experiences (e.g., academic failure, rejection by peers), subjective well-
being can also serve a preventive function.
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3.1 Associations of subjective well-being with academic achievement
and engagement

Based on such theoretical considerations, several studies have examined the re-
lationship between students’ subjective well-being and academic achievement.
The first meta-analysis on this topic showed a positive, but only small cor-
relation (r = 0.164) between academic achievement and subjective well-being
(Biicker et al., 2018). The correlation was stable across various levels of de-
mographic variables, different components, and domains of subjective well-
being, as well as across different contents and alternative measures of academic
achievement. The authors concluded that high-achieving students do not nec-
essarily report high subjective well-being, and low-achieving students do not
automatically report low subjective well-being.

As students’ engagement has been described as an important strength lead-
ing to well-being and positive learning outcomes, Wong and colleagues (2024)
investigated in their recent meta-analysis the associations of students’ academic
engagement with subjective well-being and academic achievement. Their meta-
analysis revealed medium correlations between students’ engagement and sub-
jective well-being, being most closely related to affective engagement (r = .40),
followed by cognitive (r = .35) and behavioural (r = .31) engagement. The aver-
age correlation of engagement with subjective well-being (r = .35) was similar
to the one with academic achievement (r = .33).

3.2 Factors of the learning environment affecting subjective well-being

Although the classroom is considered the most influential school context both
on students’ subjective well-being and their learning (Hascher, 2012), empiri-
cal evidence supporting these theoretical assumptions is still scarce. However,
several studies have explored the impact of certain aspects of the learning envi-
ronment within a classroom on students’ subjective well-being. A large part of
these aspects corresponds to social characteristics of the learning environment,
but also a teacher’s instructional practice plays a decisive role in developing and
fostering students’ well-being.

Social factors within a classroom that positively affect students’ subjec-
tive well-being include positive relationships with peers and peer support
(Goswami, 2012; Hoferichter et al., 2021), a positive student-teacher relation-
ship (Zheng, 2022), and a supportive classroom climate (Oberle, 2018; Zur-
briggen, Hofmann, et al., 2023). Factors that negatively affect students’ sub-
jective well-being include peer bullying, (strong) competition among peers
(Arslan et al., 2021; Hoferichter & Raufelder, 2017), conflicts with teachers,
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and pressure from teachers to achieve (Kiuru et al., 2020; Stang-Rabrig et al,,
2023).

Regarding teachers’ instructional practices, recent studies have shown that
differentiated instruction is positively related to students’ subjective well-being
(Pozas et al., 2021) and that good instructional quality has a positive impact on
students’ subjective well-being (Obermeier et al., 2022).

4. Inclusive education and students’ subjective well-being

Most of the aforementioned factors positively affecting students’ subjective
well-being and learning correspond to crucial characteristics for the successful
implementation of inclusive education. Inclusive education not only means ac-
cess to general education but also providing high-quality teaching and learning
environments that maximise the academic and social-emotional development
of all students (United Nations [UN], 2006, Art. 26). Differentiated instruc-
tion is seen as a vehicle to achieve inclusive education (Pozas et al., 2021) by
implementing, for instance, adequately adapted teaching practices tailored to
students’ needs (Gheyssens et al., 2023).

As already mentioned, students’ subjective well-being is considered an im-
portant indication of the quality of inclusive education. Simultaneously, it also
serves as a useful indicator for adaptive teaching, as it affects a teacher’s deci-
sions on how to design classroom interventions and instructions (Praetorius et
al., 2015). Thus, accurate teacher judgement of students’ subjective well-being
is an important condition for adaptive teaching, which in turn promotes each
student’s learning and academic development.

In the following, exemplary findings of our own studies on the topic of in-
clusive education and subjective well-being are briefly presented.

4.1 Students’ emotional experience and adaptive teaching

The first research question relates to the affective component of subjective
well-being as a state: How do students experience different classroom situa-
tions of adaptive teaching in inclusive education? To address this question,
we conducted an experience sampling study in 40 classrooms of Grades 5 and
6 in Switzerland (primary education) with about 720 students and a total of
over 8000 occasions (Zurbriggen & Venetz, 2018). The results of our multi-
level multigroup analyses showed that the included characteristics of adaptive
teaching had a similar positive effect on students’ emotional experience. When
students had the option to choose between tasks, they were generally more
positively activated (e.g., more energetic) and less negatively activated (e.g.,
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less stressed) than when they could not choose between tasks. Similarly, the
students were more positively activated and less negatively activated when they
were able to work with their peers and did not have to work alone. Furthermore,
students’ emotional experience was best when the perceived difficulty level of a
task was slightly higher than average. However, one differential effect between
student groups was observed: The group of students with above-average aca-
demic achievement and well-adjusted social behaviour only reached maximum
positive activation for tasks that they experienced as significantly more difficult
than average.

4.2 Teacher judgement accuracy of students’ subjective well-being in
inclusive education

Second, we investigated teachers’ judgement accuracy of students’ subjective
well-being as a trait and whether the (in-)accuracy in teacher reports (i.e., speci-
ficity) could be explained by student and teacher characteristics. To address
these questions, we drew from the self-reports of about 2600 students in Grade
6 and the corresponding ratings of about 430 homeroom teachers and applied
a multiple-indicator correlated trait-correlated method minus one model with
explanatory variables (Zurbriggen, Nusser, et al., 2023). Following the concep-
tion by Hascher (2010), we focused on three components: emotional well-being
in school, social inclusion in class, and academic self-concept. To investigate
factors explaining the specificity in teacher reports of students’ subjective well-
being, we accounted for selected characteristics relevant in the context of inclu-
sive education and adaptive teaching.

Our findings showed that teachers’ judgement accuracy of students’ subjec-
tive well-being was only low to moderate. 12 % of the variance in teacher reports
of students’ emotional well-being was shared with the students’ self-reports and
18% with regard to social inclusion, while for the academic self-concept the
consistency was a little higher at 33 %.

In terms of student characteristics, the status of special educational needs
(SEN), gender, and academic achievement were significantly related to the
specificity in teacher reports of all three aspects of students’” subjective well-
being. The effects were most pronounced for academic achievement, partic-
ularly on the academic self-concept. German as a primary vs. secondary lan-
guage could only explain the specificity in teacher reports of the academic self-
concept. The teacher characteristics included could explain the specificity in
teacher reports only to a small extent. While teaching experience was nega-
tively, but only very weakly, associated with the specificity in teacher reports
of the students’ academic self-concept, teachers’ self-efficacy, their attitudes
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towards inclusion, and their responsibility for every student were positively
associated with the specificity in teacher reports of students’ emotional well-
being and their social inclusion in class.

4.3 Development of students’ subjective well-being in lower secondary
education

The third and last research question relates to the development of students’
subjective well-being in inclusive classrooms during lower secondary educa-
tion and whether students’ academic achievement can predict changes in their
subjective well-being.

To this end, we draw on data from the longitudinal project Inclusive Educa-
tion in Lower Secondary Schools in Germany (INSIDE). The sample consisted of
about 4600 students from lower secondary education who participated in Grades
6, 7, and 9. We specified a latent neighbour change model with predictors for
change in subjective well-being. As expected, the findings showed that students’
emotional well-being and their social inclusion slightly decreased from Grade 6
to Grade 9. The academic self-concept remained relatively stable. Furthermore,
peer-related classroom climate and student-teacher relationship could predict
change in students’ subjective well-being.

5. Conclusion and future directions

This leads back to the initial question of this chapter: whether there is a trade-
off between well-being and learning. Rather than being incompatible goals, re-
search suggests that their relationship is not straightforward and that several
gaps need to be addressed (Clarke, 2020). To reach a more solid conclusion
about the assumed reciprocal relationship between students’ subjective well-
being and academic achievement or other learning outcomes, more longitudi-
nal studies are required (Biicker et al., 2018).

Future studies would benefit from including potential moderating or mediat-
ing variables at the individual, classroom, and school levels, such as personality,
instructional strategies, or school climate (Steinmayr et al., 2018). For instance,
it could be worthwhile to investigate the role of students’ engagement in this
regard, as students’ subjective well-being seems to be more strongly associated
with academic engagement than with academic achievement.

Our findings indicate that adaptive teaching has a positive impact on stu-
dents’ emotional experience (Zurbriggen & Venetz, 2018). The question re-
mains whether adaptive teaching has medium- and long-term effects on stu-
dents’ subjective well-being as well as on successful learning. Additional re-
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search differentiating between components and time frames of subjective well-
being could provide important insights into specific effects and underlying pro-
cesses.

In light of the relatively low accuracy of teacher judgement regarding stu-
dents’ subjective well-being (Zurbriggen, Nusser et al., 2023), there is a risk
of unjustly accusing teachers or placing additional pressure on these already
heavily burdened professionals. Given the complexity and difficulty of esti-
mating subjective or internal constructs, the discrepancies between the self-
reports and teacher ratings of students’ subjective well-being could be just used
as diagnostic information. Being aware of student’s own view and possible bias
may reduce the expectancy effects of under- or overestimation, for instance,
of students with SEN or low achievement. Interventions regarding inclusion
have the potential to change teachers’ beliefs, particularly if they provide the
opportunity to gain experience with inclusive practices (Dignath et al., 2022).

As for further practical implications, creating a supportive social classroom
climate can enhance students’ subjective well-being, but also positively affect
learning processes and achievement. This could be undertaken by incorporat-
ing elements and strategies of ‘positive education’ (Seligman et al., 2009), or by
implementing evidence-based, systemic social and emotional learning (Rimm-
Kaufman et al., 2023). In this vein, teachers should be supported in their en-
deavours in fostering a rich learning environment where all students can thrive
academically and enhance their subjective well-being.
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Ricarda Steinmayr
Learning and motivation

Which motivation is important and how to foster it

Both laypersons and experts widely regard motivation as a key determinant
of academic performance, seeing it as both a prerequisite and an educational
goal in its own right (Spinath, 2022). In a world characterized by rapid change,
sustained motivation to acquire new knowledge is essential for active partici-
pation in society. Furthermore, motivation is thought to be relatively amenable
to influence, making it a potentially powerful lever in educational settings. This
raises an important empirical question: Does the commonly held belief in the
importance of motivation for academic achievement hold up under scientific
scrutiny?

1. The power of motivation in explaining interindividual differences
in academic achievement

In academic literature, motivation refers to the entirety of processes that gov-
ern the initiation, direction, and intensity of behavior. It encompasses both
internal states (such as needs or goals) and external influences that drive or
guide behavior (Heckhausen & Heckhausen, 2018). Empirical evidence sup-
ports a relationship between motivation and academic achievement. Meta-anal-
yses consistently demonstrate positive associations between these constructs
(e.g., Cerasoli et al., 2014; Howard et al., 2021; Wirthwein et al., 2013). How-
ever, it is crucial to note that “motivation” is an umbrella term that encom-
passes a variety of constructs (for a detailed overview see Spinath, 2022). These
constructs are typically categorized into three main groups: goal orientations,
achievement motives, and expectancy-value variables (Elliot & Church, 1997;
Murphy & Alexander, 2000; Pintrich et al., 2003). Of these, constructs within
the expectancy-value category—such as ability self-concepts, self-efficacy, in-
terest, and intrinsic motivation—show the strongest correlations with academic
achievement, with medium to high effect sizes (Cerasoli et al., 2014; Howard et
al., 2021; Moller et al., 2009; Multon et al., 1991; Schiefele et al., 1993; Stajkovic
et al,, 2018; Steinmayr et al., 2018). Achievement motives, generally conceptu-
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alized as trait-like dispositions subdivided into “hope for success” and “fear of
failure” are also associated with academic performance (Bjornebekk et al., 2013;
Steinmayr et al., 2019b; Steinmayr & Spinath, 2009). Hope for success correlates
positively with academic outcomes, while fear of failure shows a negative corre-
lation. Goal orientations, however, tend to exhibit only small correlations with
academic achievement; specifically, work-avoidance goals are negatively asso-
ciated with performance (particularly in mathematics), whereas approach-per-
formance and learning goals have small positive correlations with achievement
(Noordzij et al., 2021; van Yperen et al., 2015; Wirthwein et al., 2013). Figure 1
illustrates the varying correlations between different motivational constructs
and academic achievement.

While these findings indicate that motivational constructs share a meaning-
ful proportion of variance with academic performance, bivariate correlations
alone provide an incomplete picture. Motivation is related to other power-
ful predictors such as intelligence (Bergold & Steinmayr, 2016) and person-
ality (Steinmayr et al., 2011). These are also related to academic outcomes
and the associations are sometimes even stronger (see Roth et al., 2015, for a
meta-analysis on the association between intelligence and grades). Thus, some
researchers even argue that motivation lacks predictive power for academic
achievement beyond what is explained by intelligence (e.g. Gagné & St Pére,
2002). Consequently, establishing the importance of motivation for academic
success requires demonstrating its incremental validity—namely, the extent to
which motivation contributes to the explanation of academic performance over
and above other key predictors.

Goal orientations: learning and performance
approach- and avoidance goals, Goals
work avoidance

Noordzij et al., 2021; van Yperen et al., 2015;
Wirthwein et al., 2013;

-16-.18

Achievement
Motives

Hope for success: .22 — .33

Fear of failure: -.17 —-.28

Bjgrnebekk et al., 2013; Steinmayr et al., 2020;
Steinmayr & Spinath, 2009

Values: intrinsic, utility and attainment xpeaancy_\mme Constru Cerasoli et al., 2014; Multon et al., 1991;
values, plus costs Ability self-concepts: .35 — .44 Moller et al., 2009; Howard et al., 2021;
Expectancies: ability self-concepts, Self-efficacy: .21 — .48 Stajkovic et al., 2018; Steinmayr et al., 2018;
expectations of success, self- Interest/Intrinsic motivation: .21 — .45 Wild et al., 1991

efficacy

Figure 1: Correlations between different motivational constructs and academic achievement (goals:
Noordzij et al., 2021; van Yperen et al., 2015; Wirthwein et al., 2013; achievement motives: Bjornebekk
etal., 2013; Steinmayr et al., 2019b; Steinmayr & Spinath, 2009; expectancy-value constructs: Cerasoli
etal., 2014; Howard et al., 2021; Moller et al., 2009; Multon et al., 1991; Schiefele et al., 1993; Stajkovic
et al., 2018; Steinmayr et al., 2018). Goals pertain to learning goals, performance-avoidance and -ap-
proach goals and work avoidance.
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Figure 2: Graphical illustration of the incremental validity of motivation in predicting academic achieve-
ment above and beyond intelligence.

Figure 2 illustrates this critical concept in understanding the role of motivation
in academic performance. As depicted, some variance in academic achievement
is unaccounted for by both constructs. Some variance in academic achievement
is only explained by interindividual differences in intelligence, some only by
interindividual differences in motivation and some by both. In several stud-
ies, we explored the incremental validity of motivation beyond intelligence,
personality, or a combination of both when predicting academic achievement
(Lauermann et al., 2020; Steinmayr & Spinath, 2007, 2009; Steinmayr et al.,
2011, 2018, 2019; Steinmayr & Meifiner, 2013). One such study (Steinmayr &
Spinath, 2009) exemplifies this relationship. Figure 3 displays the main results.
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Figure 3: Graphical illustration of the commonality analysis results performed by Steinmayr and
Spinath (2009).

In Figure 3, the medium grey portions of the bars in the results represent the
unique variance in academic achievement attributed to motivation alone, even
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after controlling for intelligence. Similar findings have been observed when
controlling for personality alone or both intelligence and personality (Stein-
mayr & Spinath, 2007; Steinmayr et al., 2011). In all studies motivation ac-
counted for variance in academic achievement which was not accounted for by
the other constructs. As indicated by the light grey portions of the bars, some
motivational constructs predict academic achievement in conjunction with in-
telligence. This shared variance—particularly strong for the construct “hope
for success” in the displayed study—suggests an interaction effect between in-
telligence and achievement motives. Supporting this, other studies (Bergold &
Steinmayr, 2018; Hufer-Thamm et al., 2023) demonstrated that intelligence was
positively related to school grades only when accompanied by a certain level of
achievement motivation, highlighting an interplay between these constructs in
predicting academic success.

Besides its incremental validity in explaining variance in academic achieve-
ment, the importance of motivation is also underlined by its power to explain
change in academic achievement. When asked about their child’s academic
struggles, many parents attribute it to a lack of motivation, believing that re-
newed motivation could lead to improved performance. Research supports this
perception (see Lesperance et al., 2022). Across several studies, motivational
constructs have been shown to predict changes in academic achievement, mea-
sured by both school grades and standardized achievement tests (Steinmayr
et al.,, 2018, 2019; Steinmayr & Spinath, 2009). This is particularly noteworthy
given that individual differences in academic performance tend to stabilize over
time, limiting the potential for change. Remarkably, the effect of motivational
constructs on changes in academic achievement was up to four times greater
than the effect of intelligence, underscoring motivation’s critical role in foster-
ing academic growth (Steinmayr et al., 2019b; Steinmayr & Spinath, 2009).

2. Evaluating the relative importance of motivational constructs in
academic achievement

Given the diverse array of motivational constructs it is crucial to empirically
identify which are most predictive of academic success. Since the specific char-
acteristics of a sample can influence the observed correlations, it is advisable to
examine multiple motivational constructs within a single sample to rule out the
possibility that differences in correlations are attributable to the sample’s char-
acteristics. Furthermore, expectancy-value constructs are often domain-specif-
ically operationalized, while achievement motives are generally treated as more
stable, trait-like characteristics assessed in a broader context. Since contextual-
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ization affects the association between constructs (cf. Michel et al., 2022), it is
essential to assess both motivational constructs and achievement outcomes at
equivalent levels of specificity. To ensure the generalizability of findings across
academic domains, it is also recommended to cross-validate results in multiple
areas. Another challenge in motivational research is multicollinearity among
constructs. Certain constructs, such as ability self-concepts, self-efficacy, and
expectations for success, often overlap to the extent that they are nearly indis-
tinguishable empirically (e.g., Marsh et al., 2019). Similarly, intrinsic values,
intrinsic motivation, and interest are also closely related to each other but also
to expectancy variables. Appropriate statistical techniques, such as commonal-
ity analysis and relative weight analysis, are therefore necessary to disentangle
the specific contributions of these constructs (for specifics on relative weight
analysis see Johnson & LeBreton, 2004; Tonidandel & LeBreton, 2011). Last but
not least, to develop effective educational policies and implement meaningful
school reforms, it is essential to gather strong empirical evidence on whether
different motivational constructs can account for variations in school perfor-
mance beyond the effects of other important variables, such as intelligence and
prior achievement. Excluding these latter factors risks overstating the role of
motivation in academic success.

Taking into account these thoughts, Steinmayr et al. (2019) sought to address
these methodological considerations by examining various motivational con-
structs alongside prior performance and intelligence, with all variables assessed
at comparable levels of specificity. We evaluated constructs from expectancy-
value theory, including values and ability self-concepts, as well as achievement
motives (hope for success and fear of failure), achievement goals (learning-
approach, performance-approach, performance-avoidance), and work avoid-
ance. Each variable was measured across different academic domains (general
academic ability, math, and German), enabling cross-validation across sub-
ject areas and ensuring consistent specificity levels. A relative weight analy-
sis, which quantifies the relative importance of each predictor in explaining
variance in a criterion (LeBreton & Tonidandel, 2008), was employed due to
the high intercorrelations among motivational constructs. The relative weight
€ can be interpreted as an indicator of the relative importance of each motiva-
tional construct compared to other predictors and its thought to represent the
share of explained variance in the specific grade by this specific motivational
construct. In the study by Steinmayr et al. (2019), prior math grades emerged
as the most significant predictor of subsequent math grades (explaining 45 % of
the unique variance), followed by math self-concept (19 %). Students’ math task
values (9%), learning goals (5 %), work avoidance (7 %), fear of failure, and hope
for success (6%) did not significantly differ in their contributions. Notably,
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performance goals and intelligence did not significantly predict achievement
when analyzed alongside prior grades. Similar patterns were observed for over-
all school achievement and language arts grades. Here again, among all moti-
vational variables ability self-concepts and values were the strongest predictors
(for more details see Steinmayr et al., 2019b). In a similar study, considering
further variables such as grit — the consistency of interests and persistence in
the pursuit of long-term goals (Duckworth et al., 2007) — and personality —
operationalized as the Big Five of personality (Costa & McCrae, 1995) - Stein-
mayr et al. (2018) also found expectancy-value variables to be strongest pre-
dictors of academic achievement among all considered motivational variables.
However, in both studies, expectancy-variables were more strongly associated
with academic achievement than value variables. These findings held regardless
of whether prior performance and intelligence were controlled (see also Stein-
mayr & Spinath, 2009; Steinmayr et al., 2011, 2018). Thus, regarding the ques-
tion of which motivational constructs are particularly influential in shaping
academic performance these studies demonstrated that domain-specific ability
self-concepts, especially in math, are critical predictors of academic achieve-
ment. However, when it comes to achievement-related choices—such as voca-
tional or academic pathways—values, particularly intrinsic values, become as
significant as ability self-concepts (Steinmayr & Spinath, 2010). Consequently,
in the following discussion, I will focus on expectancy-value constructs, which
are both central to academic achievement-related criteria.

3. How to foster ideal expectancies and values

Before fostering expectancy constructs, it is essential to first determine the de-
sired level of development. The question whether individuals should strive for a
realistic or an optimistically biased self-view has especially been discussed with
regard to ability self-concepts. Unlike intrinsic motivation, which is broadly
beneficial if it is high, the optimal self-concept is less straightforward. Should
one aim for a self-perception that aligns with actual abilities, or is a positively
biased (overestimated) self-view more advantageous? If so, shall I overestimate
myself just a little or greatly? The results of empirical research on self-estima-
tion biases and academic performance are mixed, with some studies finding
positive effects and others finding negative ones. These inconsistencies may
arise from theoretical and statistical issues that often confound self-estima-
tion bias with self-view effects (Humberg et al., 2018, 2019). Recent work by
Paschke et al. (2020, 2023) clarifies that positively viewing one’s competen-
cies—irrespective of actual ability levels—can have a favorable impact on aca-
demic achievement.
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If a positive self-concept (and intrinsic motivation) is beneficial, what fos-
ters such an outlook? Several models explain the development of ability self-
concepts across different domains, including the I/E model (Marsh, 1986), the
big-fish-little-pond effect (e.g. Marsh et al., 2004), and the situated expectancy-
value model (e.g. Eccles & Wigfield, 2020). According to the latter model, so-
cializers’ beliefs and behaviors—particularly those of teachers (cf. Steinmayr
et al., 2019a)—affect students’ self-concepts, which are empirically equivalent
to expectations of success, and also values. However, the practical significance
of teacher expectancy effects on students’ development has occasionally been
questioned due to their relatively small size (Jussim, 2017; Jussim & Harber,
2005). But most studies have concentrated on school performance, thus, this
critique may overlook the possibility that teacher expectations influence nu-
merous other important aspects of students’ lives beyond academic achieve-
ment, for example ability self-concepts and values, as hypothesized by the sit-
uated expectancy-value model. The study by Bergold and Steinmayr (2023) in-
vestigated how teachers’ expectations regarding students’ abilities impact var-
ious student outcomes, including expectancy-value constructs. The longitudi-
nal study involved 1,092 ninth-grade students from vocational track schools
in Germany. Students completed assessments of their math and reading com-
petencies, ability self-concepts, intrinsic motivation, academic and vocational
aspirations, and subjective well-being. Teachers rated students’ abilities in math
and German using a seven-point scale based on national performance distribu-
tions. Our analysis revealed unique effects of math teachers” expectations on
students’ change in math performance, ability self-concepts, and educational
aspirations. Though the effect of math teachers” expectations on intrinsic mo-
tivation was marginally insignificant (p = .07), intrinsic motivation at base-
line predicted changes in math performance. German but not math teachers’
expectancies affected students’ life satisfaction. Teacher judgments thus affect
many student outcomes at the same time, among them expectancy-value con-
structs, underscoring their practical importance for students’ lives. Further-
more, they seem to be more important for expectancies than for intrinsic values.
Thus, the question remains which variables additionally contribute to change
of value variables.

The situated expectancy-value model (Eccles & Wigfield, 2020) does not only
explain differences in intrinsic values but also in other values such as utility or
attainment values and costs. Recently there has been a lot of research on inter-
ventions, especially minimal interventions to change values but also expectan-
cies especially of disadvantaged groups (cf. Rosenzweig et al., 2020, 2022).
Moreover, there is also increased interest in domain-specific beliefs about the
nature of abilities, following research in implicit intelligence theories /mindsets.
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Implicit beliefs about the nature of intelligence—whether viewed as fixed or
malleable—are also pertinent to understanding motivational dynamics. Mind-
sets refer to an individual’s subjective beliefs about whether specific attributes,
such as intelligence or mathematical ability, are unchangeable or can be devel-
oped and improved (e.g., Dweck & Yeager, 2019). The belief that an attribute
is fixed represents a fixed mindset, while the belief that it can be cultivated
reflects a growth mindset. Unlike a fixed mindset, a growth mindset is theorized
to enhance students’ motivation and academic performance, especially among
those facing challenges. Research indicates that when teachers view intelligence
as unchangeable, their behavior tends to be more achievement-oriented, focus-
ing on performance outcomes rather than the learning process (e.g., LaCosse
et al., 2021; Park et al., 2016). However, such performance-oriented behavior
has been linked to lower levels of student motivation, as it may create a high-
pressure environment that prioritizes results over effort and improvement (e.g.,
Ames, 1992; Wirthwein et al., 2021). Furthermore, the nature of the learning
environment significantly influences the way success is perceived and pursued.
In achievement-oriented learning environments, the emphasis is on demon-
strating one’s competencies, with success often being defined in comparison
to the accomplishments of peers (Ciani et al., 2010; Dweck & Leggett, 1988).
This focus on relative performance strengthens the association between indi-
vidual success and external validation. In contrast, learning-oriented environ-
ments prioritize the process of acquiring knowledge and improving personal
competencies in those environments, success is measured by individual growth
and mastery, leading to a weaker association with external comparisons or
peer-relative outcomes (Dweck & Leggett, 1988; Meece et al., 2006). The self-
determination theory explains individual differences in intrinsic motivation,
among others, by different feeling of competences. Thus, in a learning-oriented
environment, even students who receive performance feedback (in Germany
mostly operationalized by grades) suggesting they are not performing as well
as their peers can remain intrinsically motivated. Here, irrespective of a stu-
dents’ performance level, all students have the possibility to increase their com-
petencies and thus perceive themselves as successful and competent learners
which should weaken the association between grades and intrinsic values. In
contrast, in a performance-oriented environment, only students outperforming
their peer might be motivated which should strengthen the association between
performance feedback and intrinsic motivation.

Following these rationales, Heyder et al. (2020) investigated whether math-
specific implicit intelligence beliefs affected the association between students’
intrinsic motivation and performance feedback (grades) in math in a large
sample of German fourth graders and their 56 teachers. Findings revealed that
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teachers were more likely to attribute success in math to innate ability com-
pared to German language arts. Furthermore, the stronger a teacher held a
belief in the necessity of innate ability for math success, the lower the intrinsic
motivation of their low-achieving students. These results highlight that teach-
ers’ perceptions of math as requiring innate ability may hinder the creation of a
classroom environment that promotes intrinsic motivation for all students and
might be especially detrimental for low-achieving students.

These are just a few examples of factors that might influence expectancy-
value variables. Beyond interventions and socializers’ beliefs, numerous other
factors impact these variables, including cultural norms, classroom character-
istics, teaching styles, teacher attributes, environmental factors, and more (see
Baumert et al., 2002; Eccles & Wigfield, 2020; Kunter et al., 2013). Recent re-
search has focused on students’ perceptions of socializers’ beliefs (e.g., Reschke
et al., 2023) and classroom characteristics (Wirthwein et al., 2021). Under-
standing the interplay between objective characteristics, students’ perceptions
of them, the factors influencing those perceptions, and their impact on key
motivational constructs such as expectancy-value variables will significantly
enhance our understanding of motivation.

4. Conclusion on the importance of motivation

Among the various motivational variables, expectations and values stand out as
significant predictors of interindividual differences in career aspirations, aca-
demic achievement, and its progression over time (Nishen et al., 2024; Stein-
mayr & Spinath, 2009, 2010; Steinmayr et al., 2018, 2019). Thus, motivation
holds considerable potential to enhance achievement-related outcomes across
STEM fields and other domains. Importantly, it can be influenced by external
factors beyond the individual, such as teachers’ beliefs about ability, which can
be modified to a certain extent. However, the role of motivation in academic
achievement should not be overstated, as academic achievement is influenced
by numerous factors as outlined by several models explaining interindividual
differences in academic achievement (e.g., Eccles & Wigfield, 2020; Baumert
et al., 2002, p. 16). Some of these factors are very hard to change and are thus
relatively stable, such as social and educational family background, while oth-
ers are more flexible, including the quality of teaching, for example due to a
teacher change. Additionally, some factors interact with motivation, such as
aptitude (Bergold & Steinmayr, 2018), while others are unrelated. Academic
achievement is a highly complex phenomenon that cannot be fully explained by
a single variable or even a set of related variables like motivation. This complex-
ity underscores the need for a multidimensional approach to understanding
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and fostering academic achievement which should consider motivation and its
interplay with further achievement-related variables.

Furthermore, quite a lot of open questions remain concerning the role of
motivation for academic achievement as motivation is a complex construct
influenced by a variety of factors spanning individual, contextual, cultural,
and biological domains. Recent research highlights the reciprocal effects be-
tween teacher characteristics and student motivation, emphasizing the dynamic
interplay between educators’ attitudes, behaviors, and students’ motivational
development (Kriegbaum et al., 2019). These findings underscore the impor-
tance of teacher-student interactions in shaping long-term educational out-
comes. The effectiveness of motivational strategies and interventions has also
garnered considerable attention, particularly regarding their sustainability over
time. Minimal interventions, which require relatively low investment of time
and resources, have been shown to yield significant benefits in certain contexts
(Harackiewicz et al., 2023). However, understanding their long-term impact on
student motivation and achievement is critical for informing evidence-based
practices in education. Cultural differences further complicate the landscape
of motivation. Cultural norms, values, and beliefs can shape motivational pro-
cesses, influencing how individuals perceive success, effort, and failure (e.g.,
Chirkov et al., 2003; Heine et al., 2001). These variations highlight the neces-
sity of culturally responsive motivational strategies to support diverse student
populations which has rarely been investigated. On a more fundamental level,
biological and neurophysiological foundations of motivation provide insights
into the underlying mechanisms driving motivational behaviors. Advances in
neuroscience have revealed how brain structures, neurotransmitter systems,
and hormonal processes interact to influence motivation and goal-directed ac-
tions (Di Domenico & Ryan, 2017; Morris et al., 2022). However, there is still
a need for a deeper understanding of how these biological and neurophysio-
logical factors combine to produce unique motivational patterns, taking into
account personal, environmental, and cultural influences. While significant
progress has been made in identifying general mechanisms, much remains to
be explored regarding their nuanced interplay and real-world applications. An-
other factor that needs more research is emotion. Motivation is also intricately
linked with emotions. Emotional states can significantly enhance or undermine
motivational processes, shaping individuals’ goals (Chamani et al., 2023; Jar-
venoja et al., 2018), and performance in various activities. However, the pro-
cess underlying these relations are not fully understood. The interplay between
motivation and emotions is thus a critical area for further investigation. Lastly,
sources of individual differences in motivation extend beyond frameworks like
the situated expectancy-value model (Eccles & Wigfield, 2020). Factors such as
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personality traits, prior experiences, and social influences contribute to these
differences, underscoring the need for a more integrative understanding of the
factors shaping motivation. By exploring these diverse dimensions, researchers
and practitioners can develop more holistic approaches to fostering motivation
in educational and other settings. Given its importance for academic achieve-
ment, the endeavor is worthwhile.
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