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Preface

Learning is always a core activity in forming cognitive abilities and personality traits
in people’s growth process, and motivation is the key psychological mechanism

that drives learning behaviour. Therefore, motivation in learning is an important
area of research in educational psychology. It not only determines the initiation and
continuation of learning but also affects the effectiveness and depth of learning.
The complexity of motivation in learning lies in its multidimensional composition
and dynamic changes, making its in-depth study an important area of research in
psychology, education and other disciplines. Under the title Motivation in Learning,
this book systematically analyses the nature of motivation and its formation mecha-
nism and manifestations in different learning (educational) contexts. The book
attempts to provide a comprehensive and dynamic introduction to the application
and interpretation of the theory of motivation in learning and to provide a solid
theoretical foundation for subsequent research.

Based on cutting-edge research in contemporary motivation theory, this book
emphasises the importance of stimulating and sustaining motivation in learning by
integrating theory and practice. Based on empirical and critical research, it aims to
provide practical guidance for educators, learners and their supporters. It is hoped that
implementing these strategies will be effective in enhancing motivation for learning,
which in turn will contribute to the overall development of learners’ knowledge
acquisition, skills enhancement and personal growth.

This book comprises seven chapters, including reviews, perspectives and original
research. The authors illustrate and review the research experiences or perspectives of
scholars in China, Italy, Greece, Spain, Botswana, Ghana, Iran, and Nigeria to enable
government agencies, social organisations, professionals, scholars and the general
public to better understand the current state of research on motivation in learning in
countries at different levels of development.
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Chapter1

A Bibliometric Analysis of Online
Learning Motivation Using
CiteSpace

Yanxuan Liu and Jian-Hong Ye

Abstract

Online learning motivation has received growing attention over the past decades.
This chapter focused on online learning motivation research published between
2003 and 2024 and used CiteSpace to conduct a bibliometric analysis of 175 journal
articles from the Web of Science. This chapter outlines the research intellectual map,
such as the most prolific modern institutions, popular regions/countries, keyword
co-occurrences, timezone, and burst detection. The results of the study are: (1) In
terms of publications, America is the most productive region, followed by China and
Turkey. (2) Mississippi State University and Bartin University are the most produc-
tive institutions. (3) Six themes emerged: moderating role, teacher support, learning
online, academic achievement, positive academic emotion, and graduate students.
Support, attitudes, perceptions, adoption, self-efficacy, and others are the hotspots.
By organizing the literature on academic mobilities using CiteSpace, our study adds
to the pertinent body of literature and provides useful references to practitioners and
researchers who wish to learn more about this topic.

Keywords: bibliometrics, CiteSpace, online learning motivation, research review,
visualization

1. Introduction

Motivation has been researched over 60 years since Gardner and Lambert [1]
first studied it from a social psychological perspective, and theories of motiva-
tion have an increasingly important role to play in education. Bandura was the first
to conceive and test social cognitive theory experimentally (SCT; [2]). His work
resulted in a paradigm change in our understanding of the learning process, where
self-efficacy is a crucial motivating factor for people to participate in and continue
learning [3]. Training motivation, turnover, productivity, self-set objectives, goal
commitment, and goal level are further areas where motivation research has dem-
onstrated a renewed interest in a particular motivation theory—expectancy theory
[4]. According to the theory, an individual’s behavior is motivated by anticipated
outcomes. An individual is likely to choose the behavioral choice with the strongest
motivation forces (MF) while making a decision. In fact, according to Vroom’s [4]
VIE model, valence and instrumentality are crucial to comprehending motivation
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in addition to expectancies. Vygotsky’s [5] Sociocultural Theory, on the other hand,
highlighted the importance of social interaction and cultural context in shaping cog-
nitive development and motivation. These theories, along with others, paved the way
for the development of Self-Determination Theory (SDT) by Ryan and Deci. From an
SDT perspective [6], academic motivation refers to the drive to engage in educational
activities and pursue goals. This theory underscores intrinsic motivation, extrinsic
motivation, and the satisfaction of basic psychological needs (autonomy, compe-
tence, and relatedness) for fostering sustained engagement and optimal functioning
in various domains, including academics. Intrinsic motivation involves participating
in an activity for the pleasure derived from it [7], while extrinsic motivation occurs
when engaging in an activity for a specific outcome or external reward.

In the rapidly evolving digital educational landscape, understanding online learn-
ing motivation is essential for enhancing student engagement and success in virtual
classrooms. Previous studies have revealed inconsistent findings regarding the levels
of motivation in online learning environments. Students’ learning practices can be
significantly impacted by learning motivation, particularly in online education that
is contextualized by pandemics. Nevertheless, participants have tended to negatively
evaluate the efficacy of online learning, as they often lack the motivation to engage
in online learning and to deal with the different issues in the online environment [8].
On the other hand, both teachers and students thought that online learning had a
good effect on their drive to learn. Teachers gave motivation and knowledge acquisi-
tion a favorable evaluation both before and after online lectures. They believed that
when students learned through the online method, they became more efficient, more
motivated, and actively involved [9].

Thus, the following queries were raised by the thorough research that has already
been done: (1) Which study themes regarding the motivation of online learning have
emerged over the past 20 years? (2) How have these motivations changed throughout
time? (3) How do the themes relate to one another? (4) Which works of literature have
marked a significant turning point or achievement? and (5) Which research frontiers
are more recent? Reviews of online learning motivation have been done before, but they
were primarily based on the traditional induction and summary approach of literature
analysis. However, it is challenging to understand the full structures and hints “hidden”
in the literature because of the small sample size in traditional review analysis.

Bibliometric analysis (BA), a potent instrument for exposing the dynamic perfor-
mance of scholarly publications, statistically examines the features of literature on a
particular topic using a range of statistical techniques [10, 11]. The visual BA of study
developments in an area can be done with CiteSpace as it has the ability to precisely
analyze a significant number of research publications as well as to conduct a compre-
hensive analysis of development patterns and hot spot alterations in a certain subject
[12]. Because of this, it is frequently utilized in bibliographic analysis for particular
subjects. For example, the publication characteristics and citation influence of a
journal during a 30-year period were summarized by Ji et al. [13] and Fu et al. [14].

The results of the systematic review reported in this work are presented using
CiteSpace and the dynamic BA approach to visually analyze online learning motiva-
tion studies conducted in the WoS core dataset between 2003 and 2024. The following
scientific questions are addressed:

1. Which research themes about the motivation of online learning surfaced
between 2003 and 2024?
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2.How has the field of online learning motivation research changed over time?
3. Where are the hotspots for research on motivation in online learning?

The volume, features, and potential of international research papers that concen-
trate on online learning motivation were examined in this work using bibliometric
analysis through a descriptive research lens. Co-occurrence, timezone, and burst
detection were among the keywords utilized to methodically examine the topics and
development of the study, revealing hotspots and new trends, and offering research
references. Therefore, the purpose of this study was to use CiteSpace to conduct a
bibliometric analysis in order to shed light on how research tendencies in this field
have changed over time. With the current body of evidence as a guide for future study
and development, the results provide important insights into the trend of online
learning motivation.

2. Research design
2.1 Method and tools

A quantitative investigation into the publications related to a certain issue is
known as bibliometric analysis [15]. A deeper comprehension of the information and
conceptual framework at the heart of any particular research issue is made possible by
this approach [16]. By using this cognitive process, researchers can perform a continu-
ous systematic review of a particular area to explore its beginnings and development
and to predict the future course of study [17].

Because of its capacity to evaluate literature and generate several kinds of metrics
and indicators of evolving scientific topics, bibliometric analysis has become increas-
ingly popular and is frequently carried out using CiteSpace [18]. This method aids in
mapping, mining, investigating, organizing, and presenting the knowledge domain at
a broad, macro level by visualizing it. Computer software has only lately gained broad
attention in a number of research fields, including social commerce [19], hospitality
[20, 21], and research demonstrating the theoretical landscape of ubiquitous comput-
ing [22]. These studies have demonstrated the benefits of employing CiteSpace to
identify focus areas, important trends, and new topics within a cognitive framework.
The graphical method reduces users’ cognitive load while providing a more thorough
and objective analysis than the traditional qualitative approach. The graphical method
does not, however, seek to replace conventional processes in systematic reviews.
Rather, it aims to provide a computational approach that is easily implemented with
higher precision and effectiveness.

As previously stated, this study employed CiteSpace 6.3R1 to disclose the develop-
ment and areas of interest in the study of online learning motivation, through the use
of cluster analysis, keyword co-occurrence (Timezone), burst detection, and strate-
gic diagrams. The software parameters were set as follows (Table 1):

2.2 Data source and process

We examined 175 journal articles on academic mobility published in the Web
of Science (WoS) between 2003 and 2024 using bibliometrics and the CiteSpace
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Analysis type Timespan  Slicelength  Nodetypes  Selection criteria

Institutions Distribution of Published 2003-2024 1 Institution g-index (k = 25)

Papers

Country/Region Distribution of Published 2003-2024 1 Country g-index (k = 25)

Papers

Research Themes 2003-2024 1 Keyword g-index (k = 8)

Research Evolution 2003-2024 1 Keyword g-index (k = 25)
Table 1.

Input parameters and default settings for CiteSpace analysis in this research.

program. Due to its extensive collection of prestigious publications covering broad
scholarly fields and its status as one of the most extensive archives covering the years
1900 to the present, the WoS database was utilized [23]. Additionally, WoS has long
been acknowledged as the most reputable and trustworthy indexing method for
technical and scientific publications, offering valuable information about the most
important and pertinent research [24]. According to van Leeuwen [25], it is also
generally regarded as the best source of data for bibliometric research. WoS acts as a
path connecting a variety of literature from various domains by acting as a citation
index, enabling scholars to track their research progress while navigating these cross-
disciplinary affiliations.

Citation Indexes, also known as WoS Core Collection (WoSCC) databases,
were the main source of the data used in this study. The following elements were

Initial literature search Search “online learning motivation™ or
from databases “motivation in online learning” from
(2024.9.1) Web of Science SSCT.

L 2

Removing unrelated

Document types: Article, Citation

topics Meso: Education & Educational
works

L 2

Removing unrelated

Rescarch, Language: English,

Removing unrelated records

records by reading English hits: n=189

full text,

s 2

Checked and

English hits: n=175
validated

Figure 1.
A schematic illustration of the process of literature inclusion and exclusion.
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among the terms used in the search by article titles, abstracts, and keywords:
“online learning motivation” or “motivation in online learning.” We were able
to acquire 3450 articles in total based on these terms. The results excluded book
reviews, meetings, editorials, and novels, as the data were restricted to peer-
reviewed journal articles. Each article’s title and abstract were screened to see if
the results and the paper’s main idea were consistent in order to ensure the accu-
racy of the samples. Additionally, irrelevant results were not taken into consid-
eration. In light of this, we extracted 175 publications in total between 2003 and
2024. To guarantee precision following format conversion, the WoS information
was screened to remove duplicates. Figure 1 illustrates the process of literature
inclusion and exclusion.

3. Findings
3.1 Temporal distribution of published papers

Counting the number of academic publications in a field is one way to gauge its
level of scientific development. It is possible to accurately evaluate the discipline’s
current state of research on this subject, and its development dynamics and trends
may be further predicted by calculating the temporal distribution figure of the
quantity of literature.

The core set of research from 2003 to 2024 that was selected for study from the
WoS database is displayed in Figure 2. This figure’s red dotted line represents a curve
based on the yearly publishing of online learning motivation, while the blue line
represents the number of literature recorders.

The research on online learning motivation went through three stages of devel-
opment, as shown in Figure 2: the starting stage (2003-2009), the growth stage
(2010-2019), and the rapid stage (2020-2024).

Fewer than two articles were published each year during the first phase, which ran
from 2003 to 2009, and the quantity of articles was comparatively constant. In 2003,
online learning was still in its infancy, with only a few platforms available to students.
Platforms such as Moodle and MIT OpenCourseWare (OCW) emerged as pioneers
in the field, offering students access to a wide range of courses and resources. During
this period, online learning was primarily seen as a supplementary tool to traditional
classroom learning, rather than as a replacement. Students’ motivation and volition
during this early stage of online learning were influenced by several factors, including
the novelty of the medium, the flexibility it offered, and the quality of the educational
content.

On average, the number of annual publications was greater than six during the
second, or growth, stage, which lasted from 2010 to 2019. The advent of Massive
Open Online Courses (MOOCs) in the mid-2010s marked a significant turning
point in the evolution of online learning. Platforms such as Coursera, edX, and
Udacity offered students from around the world access to high-quality educational
content from top universities and institutions. This period also saw the emergence
of hybrid learning models, which combined online and face-to-face instruc-
tion. Students’ motivation and volition during this period were enhanced by the
increased accessibility and variety of courses offered through MOOCs and hybrid
learning models. However, challenges such as high dropout rates and the need for
better support structures for online learners remained. According to Hershkovitz
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Figure 2.
Annual publication statistics of online learning motivation (2003—2024).

and Nachmias [26], who looked at the recorded learning activity of 1189 students
in 1897 courses, 46% of students either slowed down or stopped using the internet
entirely during the academic year.

A turning point was reached in 2020 when the number of articles per year sur-
passed almost 20 and was growing quickly. In 2021, there were 20 articles published
annually; in 2023, there were more than 30. It is clear that since 2020, research on the
motivation of online learning has advanced quickly. Recent years have seen a shift
toward personalized learning and the integration of artificial intelligence (AI) into
online education. Platforms such as Khan Academy and DreamBox use Al algorithms
to tailor educational content to individual students’ needs and learning styles. This
focus on personalized learning has had a significant impact on students’ motivation
and volition. By providing students with customized learning experiences that cater
to their unique needs and interests, online education has become more engaging and
relevant. Furthermore, Al-driven technologies have enabled online platforms to offer
real-time feedback, adaptive assessments, and progress tracking, which have further
enhanced student engagement and motivation.

The rise in literature generally follows an exponential development pattern.
Wang [27] asserts that an exponential growth in the number of yearly publica-
tions may indicate that this area’s growth trend is not yet reached. This suggests
that this area of study is still in its early stages of growth. As scholars continue to
examine motivation in online learning, new theories, approaches, and technolo-
gies can surface. Therefore, it is possible to draw the conclusion that based on this
quantitative study of annual publications, research on the use of online learning
motivation remains promising.

Note. Frequency here refers to the number of publications in the institutions.

3.2 Space distribution of published papers

The distribution of published papers by institutions and nations serves as a gauge
of each nation’s and institution’ level of research production.
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3.2.1 Institutions distribution of published papers

The top five productive institutions are further detailed in Table 2. Mississippi
State University is clearly at the top because, with five publications in 2011, it is shown
with the highest font size. Because there are several authors working on the topic, it is
evident that academic research at these institutions is productive.

3.2.2 Country/region distribution of published papers

The cooperative academic ties between countries or regions can be seen by looking
at the geographical spread of published papers, offering a fresh perspective on how
a nation or region affects academic advancement, and facilitating a comprehensive
understanding of the concept of national geographic division in the field of academic
mobility. A map of the highly productive research nations and academic mobility
zones is shown in Figure 3.

America is clearly the most productive area in terms of the quantity of published
articles, as seen in Figure 3 and Table 3. These visuals indicate that the United State’s
nodal circle radius is larger than that of other countries/regions, with 46 nodes, fol-
lowed by China with 41 nodes, and Taiwan Province of China, which has 24 nodes.

Additionally, Table 3, which lists the top 10 producing nations and regions,
demonstrates that developed nations and regions—such as the United States and
South Korea—are increasingly involved in studies on academic mobility, whereas only
three developing nations—China, Turkey, and Saudi Arabia—are included. It may be
that China is on the list because the Chinese government has made a commitment to
luring bright foreign students by enacting policies and offering substantial financial
incentives [28].

In addition to frequency, intermediary centrality is another important nodal
metric that gauges a node’s ability to link with other nodes [29]. High intermediary
centrality nodes (which range from 0 to 1) are important linkages between two or
more groups that exhibit a transition pattern [29]. In terms of academic mobility, the
United Nations and Saudi Arabia have the highest intermediary centrality in Table
3 (0.14), suggesting that they are crucial in establishing connections and working
together with scholars in other nations.

3.3 Research themes

The structures and traits of the research field can be concisely revealed by the
development of the research themes. An exploratory method for locating and

Frequency Year Institutions
5 2011 Mississippi State University
5 2017 Bartin University
4 2010 National Taiwan University of Science & Technology
4 2019 Central China Normal University
4 2021 University of Hong Kong
Table 2.

Top 5 productive institutions (frequency = 4).

7



Motivation in Learning

GileSpace, v B3R (L4530 Abvancesd
Stk 32 2034 10050 P GhrT D80
O i Co K SCBe 1B WOS MtabSrdats
i ”’am.;.j..m'“‘“@"‘;i.» ThF0, L0, LOYVSS, =10
Wakus 1038, E- 38 {Bensiby-8.880)

atuies 1%

TURKEY
TAIWAN
’ PEOPLES R CHINA
° ENGBAND
L o
. O @ AUSTRALIA ®
®
z NETHERLANDS
: SOUTHKOREA  GERMANY
. :
Figure 3.
Map of country/regions’ distribution of published papers.
No Country (region) Frequency Centrality
1 USA 46 0.14
2 People’s Republic of China 41 0.1
3 Taiwan 24 0
4 Turkey 12 0
5 South Korea 12 0
6 Germany 8 01
7 England 8 01
8 Australia 8 0.01
9 Netherlands 7 0.06
10 Saudi Arabia 5 0.14

Table 3.
Top 10 productive vegions/countries in the online learning motivation field.

analyzing the categorization of noteworthy terms and backgrounds in certain
academic domains is literature cluster analysis. Olawumi and Chan [30] stated that
in order to determine the topic distribution and organizational structure of study
fields, a number of techniques are utilized to convert the gathered data into multiple
structured clusters. Consequently, cluster analysis makes it possible to determine the
evolution rules of research themes and sort out the knowledge relationships across a
large body of literature.

The keywords from 175 publications were clustered using Cite Space 6.3.R1. Since
there were few comparable studies conducted prior to 2003 and the reference quality was
low as a result of the lack of study, the time frame was defined as 2003-2024. In order to
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analyze research themes, the data from the previous 22 years were chosen, with a time
slice of 1 year and a g index of k = 8. Based on the LLR technique, cluster analysis revealed
that seven clusters, 114 nodes, and 570 connections produced a Density of 0.0885 and

Q = 0.3537. Table 4 displays the seven research clusters and keywords.

Given that Table 4s nine clusters display content that is repetitious and compara-
ble, such as “Learning Online” and “Online Learning,” we combined the two clusters
into one. Thus, we combined the seven clusters and keywords mentioned above to
produce six research themes based on the cluster analysis results, that is, Moderating
Role, Teacher Support, Learning Online, Academic Achievement, Positive Academic
Emotion, and Graduate Students.

1. Moderating role. The first theme includes motivation self-monitoring, self-di-
rected learning, multiple online role-playing games, as well as conjectural analy-
sis. Most studies consider online learning motivation as a mediating variable in
their research.

2. Teacher support. The second theme includes college EFL learners, predictive
effect, controlled motivation, and assisting adult online chemistry students. This
is necessary as online learning motivation requires the encouragement and guid-
ance of teachers. Therefore, online learning motivation tends to generally need
teacher support for this purpose.

3.Learning online. The third theme includes regulating interest, potential mo-
tivation, performance trade-off, different online peer-feedback approaches,

and so on.
No Size Centrality Year Label Keywords
1 18 0.673 2015 Moderating Role Motivation Self-Monitoring; Self-Directed
Learning; Multiple Online Role-Playing Game;
Conjectural Analysis
2 18 0.592 2016 Teacher Support College EFL Learners; Predictive Effect;
Controlled Motivation; Assisting Adult Online
Chemistry Students
3 16 0.836 2011 Learning Online Regulating Interest; Potential Motivation;
Performance Trade-Offs; Different Online
Peer-Feedback Approaches
4 16 0.796 2017 Online Learning COVID-19 Pandemic; Self-Regulated Learning
Strategies; Learning Support; Online Learning
Motivation
5 15 0.663 2016 Academic Learning-Related Soft Skills; Online Business
Achievement Students; Social Skills; Managerial Role
Differences
6 12 0.644 2020 Positive Academic  Offline Learning Motivation; Self-Monitoring
Emotion Self-Management; MOOC Learners; Internet
Use
7 10 0.882 2008 Graduate Students Comparative Analysis; Motivational Beliefs;
Predicting Satisfaction; Instructional Quality
Table 4.

Main clusters and keywords of online learning motivation (2003—2024).
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4. Academic achievement. The fourth theme includes keywords, such as learning-
related soft skills, online business students, social skills, and managerial role
differences.

5. Positive academic emotion. The fifth theme includes but is not limited to self-
monitoring self-management, MOOC learners, offline learning motivation,
internet use, and research from diverse group perspectives.

6. Graduate students. The final subject focuses on student characteristics including
motivating beliefs, satisfaction prediction, and so forth. Students’ perceptions of
online learning motivation, such as instructional quality, are also included in this
theme.

3.4 Research evolution

Representative words that characterize an article’s main ideas are called keywords,
and their high frequency of co-occurrence could reveal the focus of a certain field of
study. The primary research issue of online learning motivation can be identified with
the aid of keyword co-occurrence analysis. The keyword co-occurrence network is
visualized in this research from a timezone viewpoint. Figure 4 displays the keyword
co-occurrence timezone diagram.

The graph includes keywords that have appeared over five times in the last
22 years. The keyword’s initial appearance is represented by the time period. From
2003 to 2005, achievement and distant learning were the primary subjects of online
learning motivation [31, 32]. From 2006 to 2008, the research topic gradually evolved
into dimensions of online learning [33] and methods to improve online learning
motivation [34, 35]. From 2009 to 2011, the research topic began to center around
models for online learner motivation in programs drawing on Deci and Ryan’ self-
determination theory [36, 37]. It was during this period that more empirical methods
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were used to study the role and influencing factors of online learning motivation

[38]. Between 2012 and 2014, the topic of factors influencing online learning motiva-
tion remained a hot issue, such as students’ Internet self-efficacy [39], and mobile
communication tool support [40]. What is more, this period saw the emergence of
more topics focused on students’ regulation of online learning motivation [41]. The
implementation of online learning motivation in online courses, including MOOCs
and other massive open courses, was the main focus of the study from 2015 to 2017
[42]. From 2018 to 2020, comparative studies on learning motivation and outcomes
between online and offline learning emerged [43]. Moreover, with the outbreak of the
COVID-19 pandemic, online learning received tremendous attention, and research on
the factors influencing online learning motivation became more in-depth and sys-
tematic, such as teacher online feedback [44], and forum-based online teaching [45].
Over the past 4 years (2021 to 2024), research topics have centered on the mediating
role of online learning motivation [46-48]. Additionally, studies have examined how
students’ learning performance might be enhanced by online learning motivation
[49], online creativity generation [50], and other aspects [48, 51].

3.5 Research hotspots

The significant rise in keywords or cited material might be seen as a reflection of the
dynamic nature of a research issue. According to Chen [17], the referenced literature or
burst keywords reveal the areas of interest for researchers. The term “explosion” sug-
gests that, during a given time period, a potential theme has attracted or is now attract-
ing massive interest from scholars. It is an indication of a rapidly developing study field
because it can investigate emerging trends, according to Li et al. [20, 21] and Pollack and
Adler [52]. Since 2020, research on the motivation of online learning has been expand-
ing quickly. In order to find the new hot spots in recent years, CiteSpace was used to
analyze pertinent literature from 2020 to 2024 for burst detection. The top 10 burst
terms, their burst strength, and their start and finish times are displayed in Table 5.

According to the keyword burst detection results, the predictors and support have
the highest burst intensity. This shows that in recent years, researchers have begun to
focus on the influencing factors of online learning motivation and their impact on online

Keywords Strength Time

Support 1.66 2020-2021
Predictors 1.66 2020-2021
Validation 1.33 2020-2021
Online Education 133 2020-2021
Attitudes 0.66 2020-2021
Perceptions 0.52 2020-2021
Adoption 0.51 2020-2022
Self-Efficacy 1.89 2021-2022
Achievement Emotions 0.75 2021-2022
Self Determination Theory 117 20222024

Tables.

Buyst detection of online learning motivation: 2020—2024 (Top 10).
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learning. Self-efficacy, achievement emotions, and self-determination theory continued
to be explored from 2021, demonstrating that researchers started to focus on students’
viewpoints and the connection between online learning motivation and other elements.
Additional keywords highlight the difficulties and advantages of motivating students to
learn online as well as their attitudes, perceptions, and adoption.

By comparing the keywords and citations’ burst detection findings, we discovered
that common themes centered on the elements influencing students’ motivation for
online learning and its advantages for their academic success, such as enhancing their
aptitude and learning efficiency.

4. Discussion and inspiration
4.1 Implications

The findings of this bibliometric analysis of online learning motivation have
several profound implications for both theoretical development and practical applica-
tion within the field of education.

First, the dominance of American institutions in producing research on online
learning motivation underscores the need for international collaboration. While
the United States leads in terms of publications, the increasing contributions from
China and Turkey highlight the global interest in this topic. This suggests potential
for collaborative efforts across continents to pool resources, share methodologies,
and enhance the robustness of research findings. Such collaborations could foster a
more comprehensive understanding of cultural nuances influencing online learn-
ing motivation, enabling the creation of culturally sensitive educational strategies.
Additionally, it is essential to acknowledge that the infrastructure and conditions for
internet access, which form the backbone of online learning, vary considerably across
countries and regions. Different nations exhibit diverse levels of internet hardware
and software development, along with varying network conditions. For instance,
while some regions may boast extensive and advanced internet networks facilitating
seamless access to a wide range of educational resources, others might struggle with
limited connectivity and restricted access to certain platforms and content. This
variability in internet access and infrastructure can influence students’ motivation to
engage in online learning, as their ability to access educational materials and interact
with diverse, global content may be hindered. In this context, it is interesting to
note that countries with higher research productivity in the field of online learning
motivation, such as the United States, which tends to have a larger nodal circle radius,
may also experience regional disparities in internet access. These disparities can affect
students’ full participation in online learning environments, potentially impact-
ing their motivation levels. By exploring these regional differences in both internet
infrastructure and research output, we can gain a more nuanced understanding of the
factors shaping online learning motivation worldwide.

Second, the identification of Mississippi State University, Bartin University, and
National Taiwan University of Science & Technology as the most productive institu-
tions indicates the presence of dedicated research hubs. These institutions could
serve as models for others seeking to establish or strengthen their research programs
in online learning motivation. By examining their research methodologies, funding
strategies, and institutional support structures, less productive institutions might
identify pathways to enhance their own productivity and impact.
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Third, the emergence of six distinct themes—moderating role, teacher support,
learning online, academic achievement, positive academic emotion, and graduate
students—provides a structured framework for future research. Each theme repre-
sents a critical aspect of online learning motivation that requires deeper exploration.
For instance, the moderating role suggests the need to investigate how various factors
can either enhance or hinder motivation. Understanding these moderators can help
educators design interventions that mitigate demotivating factors and promote
motivational ones.

Lastly, the prominence of keywords such as support, attitudes, perceptions, adop-
tion, and self-efficacy underscores the importance of psychological and sociocultural
factors in shaping online learning motivation. This implies that educational interven-
tions should not only focus on technological advancements, but should also address
the human dimensions of learning, such as fostering a supportive learning environ-
ment, encouraging positive attitudes, and enhancing learners’ self-efficacy.

4.2 Inspiration

The insights derived from this study offer inspiration for educators, researchers,
and policymakers working to improve online learning experiences.

First, the recognition of teacher support as a pivotal theme encourages educators
to adopt more supportive roles in online learning environments. This could involve
regular check-ins with students, providing personalized feedback, and creating
opportunities for social interaction and collaboration, which are often lacking in
online settings. By fostering a sense of belonging and connection, educators can
significantly enhance students’ motivation to learn online.

Furthermore, the emphasis on academic achievement and positive academic
emotions highlights the need for outcomes-based assessment and the promotion of
a positive learning mindset. Educators can design assessments that not only measure
knowledge acquisition, but also assess students’ ability to apply what they have
learned in real-world contexts. Additionally, incorporating elements of gamification,
such as rewards and badges, can help generate excitement and engagement, thereby
boosting academic emotions and motivation.

The focus on graduate students as a specific group within the research landscape
serves as a reminder that online learning motivation is a multifaceted construct that
may vary across different learner populations. Graduate students, in particular, may
face unique challenges such as balancing work, family, and studies, which can affect
their motivation. Understanding these challenges and designing tailored interven-
tions could improve retention rates and completion rates among graduate students in
online programs.

Lastly, the use of bibliometric analysis as a research tool in this study demonstrates
its potential for mapping the intellectual structure of a field and identifying emerging
trends and gaps. This methodology can inspire other researchers to conduct similar
analyses in other educational domains, fostering a more interconnected and data-
driven approach to research. By systematically reviewing and synthesizing existing
knowledge, researchers can build upon past achievements, identify untapped areas,
and pave the way for innovative solutions that address contemporary educational
challenges.

In conclusion, the implications and inspirations drawn from this study emphasize
the complexity and multidimensional nature of online learning motivation. By foster-
ing international collaboration, adopting supportive educational practices, addressing
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the unique needs of diverse learner populations, and leveraging advanced research
methodologies, the field can continue to evolve, enhancing the quality and effective-
ness of online learning experiences worldwide.

4.3 Limitations

It is noted that the study has certain limitations. First off, this study made exclu-
sive use of CiteSpace, even though there are other bibliometric visualization programs
available. CiteSpace can extract the evolution and hotspots of the research area;
however, if data analysis was conducted using other software, the findings might
be different. Second, there can be some unavoidable variations in the forecast of
prospective subjects and upcoming patterns. These limitations could be addressed in
future research to validate the results of this investigation.

5. Conclusion

This document presents the findings from the BA of studies on online learn-
ing motivation in the WoS core collection. We thoroughly reviewed 175 works of
literature on the motivation of online learning and investigated the development
of research themes, hotspots, and possible subjects in this area. A more thorough
literature evaluation complements this BA in online learning motivation. This study
found that:

1. There were three phases in the development of research on the motivation of on-
line learning: the early stage (2003-2009), the growing stage (2010-2019), and
the rapid stage (2020-2024). The exponential development tendency of this field
of study suggests that new topics and directions will continue to be developed
and that the current body of research is not saturated.

2.The six themes of research from 2003 to 2024 are: academic achievement, pleas-
ant academic feeling, learning online, moderating role, teacher support, and
graduate students.

3.The growth of research objects, fields, content, and techniques are the four ways
that the study of online learning motivation has changed between 2003 and
2024.

4.The recently emerging area of this field was investigated by burst detections.
These detections not only underscored the enduring relevance of traditional
research focuses such as support (including institutional and peer support), at-
titudes toward online learning, learners’ perceptions of the online environment,
adoption of online learning tools and platforms, and self-efficacy in online set-
tings, but also revealed the emergence of additional significant dimensions such
as Self-Determination Theory (SDT). These findings provide a framework for
understanding how learners’ intrinsic and extrinsic motivations are shaped by
their psychological needs for autonomy, competence, and relatedness. Research-
ers are increasingly examining how these psychological needs are met or thwart-
ed in online learning environments, and how this impacts learners’ motivation,
engagement, and persistence.
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Abstract

This chapter explores the pivotal role of the Moodle Learning Management
System (LMS) in enhancing student motivation and engagement at the University
of Botswana. Drawing on comprehensive data from the 2023-2024 Moodle LMS
Adoption, the chapter delves into the varying levels of Moodle adoption across dif-
ferent faculties, highlighting both successes and challenges. It examines the impact of
digital learning tools on student participation, course activity, and educational out-
comes. The chapter also discusses strategic recommendations for improving Moodle
utilization, such as faculty training, enhanced technical support, and the integration
of interactive features. By addressing these areas, the chapter aims to provide valu-
able insights into how universities can leverage technology to foster a motivating and
effective learning environment.

Keywords: Moodle LMS, eLearning adoption, student engagement, digital learning,
University of Botswana

1. Introduction

The University of Botswana has embarked on a transformative journey to integrate
digital learning into its academic environment through the adoption of the Moodle
Learning Management System (LMS). This initiative represents a strategic effort
to harness technology in education, aiming to enhance motivation for learning by
providing a dynamic, interactive, and flexible platform that facilitates engaging edu-
cational experiences. Research indicates that the implementation of Moodle LMS in
higher education can significantly improve students’ motivation and engagement in
learning [1, 2]. By offering a variety of interactive tools such as forums, quizzes, and
multimedia content, Moodle enables a more active and participatory learning experi-
ence, which is essential for fostering student motivation in today’s digital age [3]. This
introduction sets the stage for a detailed exploration of Moodle’s impact on learning
motivation at the University of Botswana during the 2023/2024 Second Semester.
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The integration of Moodle at the University of Botswana reflects a broader trend
in higher education, where digital platforms are increasingly used to supplement
traditional teaching methods and create blended learning environments [4]. Research
demonstrates that when effectively adopted, Moodle not only serves as a repository
for course materials but also as a space for collaborative learning, thus encouraging
students to take an active role in their education [5]. However, the success of such
initiatives depends on the extent to which faculties and instructors leverage Moodle’s
features to create motivating and engaging learning experiences. This chapter exam-
ines how different faculties at the University of Botswana have adopted Moodle,
drawing on literature that underscores the importance of technology-enhanced
learning environments in promoting student motivation [6].

The primary goal of this chapter is to assess how the Moodle LMS has been
adopted across faculties, identify patterns of usage, and suggest strategies to optimize
Moodle’s potential as a tool for enhancing student motivation. Studies have shown
that students are more likely to engage and persist in their studies when learning
platforms like Moodle are used to create interactive and personalized learning experi-
ences [7, 8]. Therefore, by examining key metrics such as course activation rates,
enrollment figures, and the types of activities used within Moodle, this chapter aims
to provide a comprehensive analysis of the current state of digital learning at the
University of Botswana. Such an analysis is crucial, as it identifies both the strengths
and weaknesses of Moodle’s implementation, offering insights that can guide future
efforts to enhance student motivation through digital learning [9].

In light of the growing emphasis on e-learning, understanding how Moodle
contributes to student motivation is more important than ever. This chapter not only
highlights the successes and challenges encountered by different faculties but also
provides strategic recommendations for improving the use of Moodle as a motivation-
enhancing tool [10, 11]. By addressing areas where Moodle adoption has been less
effective and suggesting best practices, the chapter aims to support the University of
Botswana’s goal of creating an inclusive and engaging digital learning environment
that meets the diverse needs of its students. This analysis will ultimately contribute to
a more effective integration of Moodle, ensuring that it serves as a catalyst for moti-
vated and successful learning experiences across the university.

2. Literature review

The adoption of Moodle LMS in higher education has proven to be an effective
tool for enhancing motivation among students in various learning environments. As a
versatile and adaptable platform, Moodle offers features that contribute to increased
autonomy and engagement in language courses [1]. For instance, it has been demon-
strated that Moodle significantly enhances learner motivation in English courses by
creating an engaging e-learning environment, which fosters autonomy [1].

Similarly, research has highlighted the platform’ effectiveness in enhancing
motivation due to its communication features, accessibility, and cost-effectiveness,
indicating that Moodle’s interactive nature plays a pivotal role in maintaining student
interest [2]. Furthermore, the incorporation of gamification tools within Moodle
shows the potential for increasing student motivation and engagement, which aligns
with pedagogical practices in teaching [3].

The impact of Moodle on English as a Foreign Language (EFL) learning has also
been examined in various contexts. It was found that Moodle activities significantly
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improved Yemeni teachers’ EFL learning experiences by enhancing their language
skills and motivation, especially in areas with limited access to traditional instruction
[4]. This suggests Moodle’s applicability in diverse educational settings to promote
motivation and skill acquisition.

Innovative teaching methods facilitated by Moodle, such as asynchronous learn-
ing using forums, workshops, and wikis, have been shown to diversify educational
processes and boost student motivation [5]. Implementing these features allows
teachers to make the learning process more engaging and effective [5]. The adoption
of Moodle in e-learning enhanced learning motivation by making distance learn-
ing more interactive and fun, thus encouraging educators to utilize the platform for
meaningful engagement [6].

The positive influence of Moodle on students’ attitudes toward learning is evident
in an EFL classroom context, as students who used Moodle displayed a more positive
attitude toward learning, which subsequently led to improved grades and motiva-
tion [7]. This is further supported by research that showed gamification in a Moodle
course led to significantly higher student engagement and better academic results,
indicating the enduring relevance of gamification as a motivation-enhancing tool in
non-STEM hybrid e-learning courses [8].

In physics education, the adoption of historical and biographical approaches
through Moodle increased student motivation for independent activity by 39.7% [9].
These approaches not only enhance students’ interest in physics but also in the history
of the subject, demonstrating Moodle’s capability to enrich content delivery and
motivation in specialized fields [9].

Further exploration into the role of Moodle in blended learning environments
concluded that combining Moodle with Google Classroom fosters an individual
educational environment that enhances student motivation and engagement
[10]. This blended approach encourages more active participation and provides a
structured system for knowledge assimilation. Additionally, the implementation
of instructional design for a flipped classroom using Moodle has the potential to
increase student motivation by optimizing the use of the platform for self-directed
learning [11].

Moodle’s role in developing professional competencies has also been analyzed,
serving as an effective tool for enhancing students’ motivation to learn foreign
languages in professional contexts [12]. This shows the platform’s ability to adapt to
diverse subject areas and contribute to professional competency development.

Furthermore, the development of Moodle-based interactive multimedia has
been shown to increase learning innovation and motivation among students [13].
Interactive multimedia tools within Moodle can be effectively integrated into civic
education, making the learning process more dynamic and motivating [13].

Incorporating interactive content such as H5P into Moodle has been found to have
a positive impact on student motivation, especially in language learning, offering
opportunities for creating engaging and interactive learning experiences [14]. Lastly,
using Moodle as an educational IT tool effectively enhances students’ motivation for
learning language-specific purposes, particularly when the content is well-developed
and interdisciplinary approaches are employed [15].

In summary, the reviewed literature indicates that Moodle LMS is an effective tool
for enhancing learning motivation across different educational settings. Its adaptabil-
ity to various pedagogical practices, gamification, multimedia integration, and role in
developing professional competencies highlight its value as a motivation-enhancing
platform in higher education.
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3. Methodology

The data for this chapter was collected through a comprehensive analysis of the
Moodle LMS database at the University of Botswana. The aim was to understand
the extent of Moodle adoption and engagement across various faculties during the
2023/2024 Second Semester. This process involved a systematic approach to ensure
that the findings presented were accurate and reflective of real usage patterns, thus
providing a reliable foundation for assessing Moodle’s role in enhancing motivation
for learning.

The data was directly sourced from the Moodle LMS database, which stores
detailed information about course categories, student enrollment, and the types of
activities used in each course. To ensure efficiency and accuracy, the technical team
prepared the database for data extraction by setting up specific data access pathways,
known as “indexes.” These indexes acted as filters that allowed for quicker and more
precise access to relevant information, ensuring that the extracted data was both
comprehensive and accurate.

A carefully designed data extraction technique was implemented, focusing on
key aspects such as course categories, activity levels, student enrollment, and types
of learning activities. This process helped identify how each course was organized
within Moodle, determine whether courses were active or inactive, capture the
number of students enrolled, and assess the range of activities (e.g., quizzes, assign-
ments, forums) used to engage learners. The data was filtered to focus specifically on
the 2023/2024 Second Semester, ensuring that the analysis was current and relevant
to the university’s digital learning environment.

The key data points collected included the course path (which showed the course’s
position within the university’s academic structure), course names, the total number
of enrolled students (providing insights into course popularity and engagement),
and the types of activities used in each course. This targeted approach ensured that
the data accurately reflected the use of Moodle across different faculties, forming the
foundation for the analysis presented in this chapter.

4. Overview of Moodle LMS adoption across faculties

The literature review highlights Moodle’s potential to enhance motivation
across various learning environments, aligning with the varied landscape of digital
engagement observed at the University of Botswana. Studies indicate that Moodle’s
interactive features significantly contribute to learner engagement and motivation
[1, 2]. This finding corresponds with the positive adoption rates in faculties that have
successfully integrated Moodle, as seen in the Centre for Academic Development
(CAD) with its 72% activation rate. Similarly, the mixed success across faculties, such
as the Faculty of Business and the Faculty of Health Sciences, is indicative of the chal-
lenges identified in the literature where certain departments may face barriers in fully
leveraging Moodle’s capabilities to foster motivation [2, 6, 8].

4.1 Faculty-specific analysis

The faculty-specific analysis provides a comprehensive understanding of the
varied engagement levels with the Moodle LMS across different faculties at the
University of Botswana. By examining the adoption rates, student participation, and
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challenges encountered by each faculty, this section reveals the areas where Moodle
has been effectively integrated as well as those that require strategic improvements.
This analysis not only highlights the faculties that have successfully leveraged
Moodle’s features to enhance learning but also identifies faculties where engagement
has been less effective, offering valuable insights for targeted interventions.
Integrating findings from relevant literature on effective Moodle utilization, the
analysis underscores how factors such as faculty training, resource allocation, and
the use of interactive features play a crucial role in fostering student motivation and
engagement. By comparing each faculty’s engagement with established best practices,
this section provides actionable recommendations to maximize Moodle’s potential as
a tool for enhancing learning outcomes and creating more dynamic, student-centered
educational experiences across the university.

4.1.1 Centre for Academic Development (CAD)

The Centre for Academic Development (CAD) at the university has demonstrated
a commendable level of engagement with Moodle, as evidenced by a 72% activation
rate. This high activation rate indicates effective use of Moodle’s interactive fea-
tures, such as quizzes, forums, and multimedia content, which align with literature
emphasizing the importance of these elements in fostering student engagement and
motivation. CAD’s strong performance in Moodle adoption is further demonstrated
by the fact that 56 out of 75 tracked courses fall within the 2-99 students’ enrollment
range, showing a healthy level of student participation. However, despite the success
in active course engagement, CAD has 21 non-active courses, representing about 28%
of its offerings, indicating room for improvement in ensuring consistent engagement
across all courses.

Interestingly, only four of the CAD courses fully meet the set Moodle require-
ments, suggesting that while Moodle’s features are being used, there’s a need to align
more courses with the platform’ optimal standards to maximize its potential. The
literature underscores that proper training and structured guidance can significantly
enhance Moodle’s utilization, suggesting that CAD could benefit from targeted inter-
ventions to further increase course activation rates and motivate learning. Addressing
these gaps can help CAD maintain its position as a leader in Moodle adoption,
enhancing the overall quality of digital learning experiences (Figure1).

4.1.2 Centre for Continuing Education (CCE)

The Centre for Continuing Education (CCE) presents a critical situation, with all
116 tracked courses classified as non-active. This complete inactivity suggests signifi-
cant challenges in engaging both instructors and students, which could be attributed
to a lack of training or awareness of Moodle’s potential benefits. The absence of active
courses aligns with findings in the literature that highlight the importance of training
and support in ensuring effective LMS adoption. Despite having enrollment numbers,
CCE’s courses are not leveraging Moodle’s interactive features, which diminishes the
opportunity to foster motivation and engagement.

Moreover, only 2 courses have more than 100 students enrolled, indicating poten-
tial areas for growth if these courses could be activated and optimized. The literature
recommends structured interventions, such as faculty training programs and targeted
strategies to boost course activation rates, which can significantly enhance engage-
ment and motivation within the CCE. By prioritizing training and the integration of
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interactive Moodle features, CCE could transform its approach, encouraging active
participation and improving overall educational outcomes (Figure 2).

4.1.3 Faculty of Business

The Faculty of Business displays a mixed level of Moodle LMS utilization, with
only 48 out of 174 courses actively engaged, resulting in an activation rate of around
28%. Despite this, a significant number of students participate in the courses, with
105 courses recording enrollment between 2 and 99 students. This finding suggests
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that when courses are active, they attract a healthy level of engagement, indicating a
latent potential for enhanced Moodle utilization if activation rates can be improved.
However, 20 courses have no students enrolled, pointing to challenges in course vis-
ibility, relevance, or promotion.

The Faculty of Business could benefit from strategies such as incorporating
gamification and interactive tools, which have been shown to significantly boost
student motivation. Additionally, addressing the issue of the nine courses lacking
lecturers can help enhance course delivery and engagement, ultimately lead-
ing to improved activation rates and more effective use of Moodle’s capabilities

(Figure 3).
4.1.4 Faculty of Education

The Faculty of Education has a relatively low activation rate of 34%, with only
155 out of 447 courses being actively engaged. This low rate of Moodle adoption is
concerning, given the faculty’s substantial course offerings, and suggests that stu-
dents may not be fully benefiting from Moodle’s interactive and engaging features.
However, it is noteworthy that 31 courses have enrollments exceeding 100 students,
indicating that there is significant interest in certain courses. This aligns with litera-
ture emphasizing the need for integrating interactive activities to increase motivation
and engagement.

The high number of inactive courses (292) suggests a need for targeted interven-
tions, such as enhanced training for instructors on how to effectively use Moodle’s
tools and resources to create engaging learning experiences. This approach could
transform inactive courses into dynamic and engaging platforms, thus fostering
greater student motivation and participation (Figure 4).

4.1.5 Faculty of Engineering and Technology

With a Moodle course activation rate of only 30%, the Faculty of Engineering
and Technology shows considerable room for improvement in terms of engagement
and utilization. Out of 305 tracked courses, 214 remain non-active, which highlights
challenges in motivating learners and effectively integrating Moodle’s features into
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Faculty of business envolment distribution.
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Moodle LMS adoption by the faculty of education.

the curriculum. The presence of 79 courses with no student enrollment further
emphasizes the need for strategic initiatives to address engagement issues, potentially
through enhanced course marketing, better lecturer involvement, and more interac-
tive Moodle activities.

Implementing recommendations from the literature, such as integrating
gamified elements and encouraging the use of discussion forums and collaborative
projects, can help increase student motivation and improve course activation rates
in this faculty. These strategies would align with the observed benefits of Moodle
as an effective tool for fostering a motivating and engaging learning environment
(Figure 5).
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Faculty of engineering envolment distribution.
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4.1.6 Faculty of Health Sciences

The Faculty of Health Sciences demonstrates a moderate level of engagement with
Moodle, with 50% of its courses being active (42 out of 83). This balance reflects a
faculty that has embraced Moodle’s capabilities to a certain extent, but there is still
potential for improvement. The presence of 41 non-active courses indicates oppor-
tunities for increased engagement, particularly by integrating more interactive and
engaging features into the course design.

Improving coordination and support for course activation could help the Faculty
of Health Sciences enhance student engagement and motivation. Targeted training
for instructors, as well as the integration of multimedia and interactive activities,
can create a more dynamic and effective learning experience, thereby increasing the
activation rate of Moodle courses (Figure 6).

4.1.7 Faculty of Humanities

The Faculty of Humanities has one of the lowest activation rates, with only
24% of its courses actively engaged (91 out of 379). This low engagement sug-
gests that many courses could benefit from strategies to improve motivation and
interaction, as recommended in the literature. The 288 inactive courses present an
opportunity to revitalize the faculty’s Moodle adoption, potentially by focusing on
comprehensive training for instructors to effectively utilize Moodle’s interactive
features.

By encouraging the use of forums, quizzes, and multimedia content, the Faculty of
Humanities could significantly improve student engagement and motivation, thereby
increasing the activation rates of Moodle courses and enhancing the overall learning
experience (Figure 7).

4.1.8 Faculty of Medicine

The Faculty of Medicine shows no active courses out of the 12 tracked, indicating
a complete lack of engagement with Moodle’s capabilities. This 0% activation rate
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highlights missed opportunities for utilizing Moodle as a tool to enhance learning
experiences and motivation. Immediate interventions, including targeted training
and familiarization with Moodle’s features, are essential to improve course activation
and student engagement (Figure 8).

4.1.9 Faculty of Social Sciences

The Faculty of Social Sciences has a relatively balanced engagement with a 53%
activation rate (149 active out of 282 courses). While this is a positive sign, the 133
non-active courses highlight areas for improvement. Addressing these inactive
courses could further enhance Moodle’s role as a motivational tool within the faculty,
aligning with literature findings that emphasize the benefits of interactive learning
environments (Figure 9).

4.1.10 School of Graduate Studies

The School of Graduate Studies exhibits a particularly low activation rate of 10%,
with only 86 active courses out of 864. This high number of inactive courses suggests
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aneed for targeted support and improved course management strategies. By imple-
menting literature-recommended strategies, such as enhanced training and support,
the School of Graduate Studies could significantly improve Moodle adoption and
engagement (Figure 10).

4.1.11 Faculty of Science

The Faculty of Science showcases a relatively high activation rate of 62%, with
181 active courses out of 293 courses. This demonstrates effective use of Moodle in
enhancing learning motivation. However, there are still 109 non-active courses, indi-
cating that further implementation of best practices could ensure all students benefit
from a motivating digital learning experience.

Overall, the faculty-specific analysis highlights varying levels of Moodle adoption
and engagement across the university. While some faculties have demonstrated effec-
tive use of Moodle, others require strategic interventions to realize its full potential as
a tool for enhancing motivation and learning outcomes (Figure 11).
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5. Measures implemented by the Educational Technology Unit
to enhance Moodle LMS adoption

The Educational Technology Unit (EduTech) at the University of Botswana has
implemented several measures to increase the adoption of Moodle LMS across the
institution, focusing on enhancing lecturers’ skills, providing instructional design
support, and offering comprehensive training workshops. One of the key strategies
has been the provision of eLearning workshops that equip academic staff with the
necessary skills to design and build their courses effectively using Moodle. These
workshops cover a wide range of topics, such as “Course Implementation in Moodle
LMS,” where participants learn to set up courses, manage resources, create assess-
ments, and monitor course activities. The workshops aim to ensure that lecturers
are comfortable navigating Moodle and can create engaging and interactive online
learning experiences.

Additionally, EduTech offers instructional design support to assist academic
staff in developing engaging, interactive online, blended, and face-to-face learning
interactions. The support includes guiding lecturers in the use of both synchronous
and asynchronous teaching and learning strategies, as well as helping them explore
emerging technologies to enhance the student learning experience. Workshops like
“Instructional Design for eLearning” and “Multimedia for eLearning” further train
lecturers on integrating multimedia elements into their courses, making the learning
process more dynamic and motivating for students. The ETU also provides training
on using plagiarism detection tools, such as PlagScan, and how it integrates with
Moodle, thereby promoting academic integrity. These initiatives collectively help
lecturers harness Moodle’s full potential, leading to increased adoption and more
effective use of the LMS for teaching and learning.

6. Conclusions and strategic recommendations

The chapter’s conclusions and recommendations for enhancing Moodle adoption
and motivation align with literature findings that stress the importance of regular
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training workshops, recognition programs, and ongoing monitoring [3, 5]. These
strategies are crucial for maximizing Moodle’s potential as a tool for motivating
learning across all faculties at the University of Botswana. The literature emphasizes
that fostering a culture of eLearning excellence will help ensure that Moodle becomes
integral to teaching and learning, thus enhancing motivation [14, 15].

7. Conclusion

The journey toward enhancing motivation for learning through Moodle LMS
at the University of Botswana presents both successes and challenges. While some
faculties have integrated Moodle effectively, others require targeted interventions
to realize its full potential as a motivating educational tool. By implementing the
recommendations outlined, the university can foster an environment where Moodle
is used to create engaging and interactive learning experiences, ultimately enhanc-
ing motivation and learning outcomes. Through ongoing support, training, and a
commitment to digital excellence, the University of Botswana can establish itself
as a leader in digital learning and provide students with a future-ready educational
experience.
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Chapter 3

The Dynamics of L2 Motivation
in Iranian Contexts: Theoretical
Perspectives, Research Trends,
and Contextual Influences

Hojjat Jodaei

Abstract

Motivation has consistently been considered an important factor in language
learning, significantly influencing the process in ways that are universally
acknowledged. This review article aims to investigate L2 motivation from a
theoretical and applied perspective, in Iranian contexts. The study makes use of a
critical analysis of the related concepts in L2 motivation studies including defini-
tions of L2 motivation, importance of studying L2 motivation, major L2 motiva-
tion theories, current trends in L2 motivation research, and L2 motivation research
in Iranian contexts. The findings indicated that current L2 motivation research in
Iranian contexts has examined several aspects, including the effects of cultural and
social factors on language learning motivation, the influence of language policies
and planning, and the impact of individual variables such as age, gender, and
educational background. Furthermore, language policies and planning in Iran have
also been identified as influential factors in L2 motivation. In general, research
on L2 motivation in Iranian contexts offers important insights into the intricate
relationships among cultural, social, and personal factors that influence language
learning motivation. By understanding these dynamics, educators, and policymak-
ers can develop more effective strategies to enhance L2 motivation and promote
successful language learning outcomes in Iran.

Keywords: L2 motivation, L2 motivation theories, learner motivation, L2 motivation in
Iranian contexts, language learning motivation

1. Introduction

Motivation has long been known as a critical issue in language acquisition, having
undeniable impacts. It is a broad concept that resists a simple definition, and its complex-
ity increases in the context of language acquisition. In fact, “among the psychological
constructs related to L2 learning, none has generated as much literature as motivation”
([1], p. 58). As an important determinant of success in learning a second or foreign lan-
guage, motivation “serves as the primary impetus to begin L2 learning and later acts as
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the driving force to sustain the often lengthy and tedious process” ([2], p. 1). Moreover,
all other factors involved in second language acquisition rely on motivation to some
degree ([3], p. 203).

Throughout L2 instruction history, the research on L2 motivation has witnessed
many changes in scope, conceptual backgrounds, and methods, and has developed
into a complicated field of study [4-7]. Changes in emphasis have led to the develop-
ment of new theoretical themes and the creation of novel motivational theories,
which have deepened our comprehension of the motivational underpinnings of lan-
guage acquisition. Since factors like personal characteristics and cultural backgrounds
can influence second language (L2) motivation models, this can result in notably
diverse conclusions.

Motivation as a multifaceted concept is the most prevalent notion for explaining
the success or failure of a language learner [7-12]. According to Oxford and Shearin
[13], motivation helps learners to be exposed to the target language, the learning
strategies the learners take, the kind of interaction with the target audience, and their
ability to retain L2 skills after completing their language studies.

Success in L2 learning is frequently linked to motivation. As a multifaceted con-
struct, motivation has been defined in various ways by researchers across psychology
and other social science disciplines. “Finding ‘what moves a person to make certain
choices, to engage in action, to expend effort and persist in action’ such basic ques-
tions lie at the heart of motivation theory and research ([9], p. 3).” As [14] states, no
agreement has been reached on the exact definition of motivation.

Within the behavioristic framework, the focus on motivation aimed to understand
what triggers a dormant organism to become active. In this process, the behavioristic
approach applied findings from animal studies to human behavior. The key to this
approach was the reward system that helped learners to achieve the language learn-
ing goals. In the cognitive development theory, motivation is perceived as “a built-in
unconscious striving towards more complex and differential development of indi-
vidual’s mental structure” ([13], p. 23). The transition from behavioristic to cognitive
theories shifted the emphasis from “what” motivates behavior to “why” it occurs. As
aresult, terms such as stimulus and aspiration from behaviorism were substituted
by concepts such as instrumentality, integrativeness, and orientation in cognitive
theories, which have since become key elements in research on individual differences.
Contemporary definitions of motivation incorporate these constructs into their
frameworks.

According to Gardner, motivation in this context encompasses a blend of effort,

a strong longing to achieve objectives, and favorable attitudes toward the language
learning experience [10]. This statement closely relates to language learning, as it
involves effort, desire, the reasons behind behaviors, and the emotions connected to
learning a second language. Specifically, motivation in second language acquisition is
related to how much the learner works to achieve a specific goal or to become a fully
integrated member of the target community. The desire to reach a defined goal and
the effort made to attain it are crucial components of motivation. Gardner [10] argues
that a simple definition of motivation is not possible. That is to say, abundant defini-
tions in the related literature have not led to a conclusive result, and many do not
consider all factors related to motivation.

In modern research on L2 motivation, it is often understood as a combined influ-
ence of various motives. That is “on a continuum from zero to strong” [15]. Dérnyei
suggests that further research is needed to investigate higher-level gatherings of
cognition, affect, and motivation acting as “wholes” [16]. This is contrary to the
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traditional view toward L2 motivation in which the researchers conceptualize the
term linearly. An example of this combined integration of different factors in second
language acquisition (SLA) study is Dornyei’s [15, 16] notion of “ideal” and “ought

to selves.” He states that motivation is responsible for the people’s intention to do
something, their willingness to continue that action, and their effort in pursuing it
[9]. Regarding language learning, for instance, the intention, the desire to continue
the action, or the effort in pursuing the action may be internal or external, intrinsic or
extrinsic, and instrumental or integrative.

Dérnyei and Ott6 [17] define L2 motivation as “the dynamically changing cumula-
tive arousal in a person that initiated, directs, coordinates, amplifies, terminates, and
evaluates the cognitive and motor processes whereby initial wishes and desires are
selected, prioritized, operationalized, and (successfully or successfully) acted out”
(p. 65). Seidel and Shavelson [18] argue that it is the determined attempt toward
an aim. Baumeister [19] defines motivation as “any internal process that energizes,
directs, and sustains behavior.” (p. 2). Schunk et al. [20] describe it as a process in
which a directed behavior is initiated and continued. Richards and Schmidt [21]
describe L2 motivation as the driving force behind actions in various situations. In
the realm of language learning, a key distinction is drawn between orientation, which
pertains to the underlying reasons for learning a language, and motivation, which
includes the learner’ attitudes, aspirations, and readiness to invest effort in acquiring
the second language. Dornyei [2] defines motivation as the reasons for engaging in
and maintaining that effort.

Studying motivation is not as simple as it might appear. While it can be rewarding, it
also presents its own set of challenges. The difficulties in studying motivation primarily
stem from the inherent characteristics of the concept. Motivation is not a fixed trait;
rather, it is dynamic and continually evolving. Bui and Teng [22] examine the intricate
motivational dynamics of multilingual learners in language acquisition. Their study
supports the newly proposed dual-motivation system theory and aims to enhance the
understanding of multilingual learning. Given the unobservable, multifaceted, and
dynamic nature of L2 motivation [23], a range of research methodologies is essential.
Additionally, exploring motivation as an interdisciplinary field requires founda-
tional knowledge in areas like psychology, language education, and linguistics. An
understanding of psychology is particularly important, as motivation fundamentally
concerns language learners as human beings, which is the primary focus of psychology.
The study of motivation also benefits from some knowledge of language education and
linguistics as it focuses on the use of language in a specific context by a learner.

Many factors play an important role in L2 learners’ level of motivation. These
factors include but are not limited to, contextual factors, teachers, stakeholders, and
materials from both micro and macro perspectives, as well as factors related to the
nature of motivation (e.g., intrinsic or instrumental). Some of these factors are well-
researched through motivation studies in the related literature, and some need more
research. The impact of teachers’ motivational behaviors on students’ motivation and
achievement, particularly the dynamic interaction between teachers and learners,
has not been thoroughly studied yet. As Dérnyei and Ushioda [9] point out, “Until
very recently, the issue of teacher motivation had received rather little attention in
educational psychology” (p. 158). This issue is important, as it has been found that, if
a teacher is motivated to teach, his or her students will be likely motivated to learn.

Context has always been a crucial factor in L2 learning research, especially in
studies focused on motivation [16, 24-26]. From a psychological standpoint, context
is influenced by the (inter)relationship between the individual and their social
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environment. According to Dérnyei and Ushioda [9], there are two perspectives on
the complexity of the social environment and the self: the individualist perspective
and the societal perspective. While the former focuses on the micro perspective (i.e.,
an individual’s attitudes and social environment), the latter focuses on the macro
aspects (i.e., macro contextual factors such as sociocultural norms). Hence, context
can be defined as both the broad sociocultural context and the micro-cultural context.

2. Theoretical framework
2.1 Major L2 motivation theories

The motivation to learn a second (L2) or foreign language is among the most
extensively studied topics in second language education research. As Dérnyei and
Ushioda [9] describe, the study of motivation in second language learning research
has emerged as an independent field of study. That is to say, motivational research
in second language studies has not evolved directly from the theories of motivation
in general education or psychology. The research in L2 motivation has been devel-
oped to answer social, psychological, and behavioral aspects of second language
learning. During the history of motivational studies, the research into this area has
moved through different phases and theories. Dérnyei and Ryan [27] argue that,
over the past decade, “[motivation] has been subject to the most thorough
theoretical overhaul” (p. 72).

Gardner [10], recognized as a leading expert in the field of motivation research,
mentions three periods of L2 motivation research, namely, early history, modern his-
tory, and current history. He defines the early history of motivation research in second
language acquisition as the period from the inception of this field up to 1972, which is
highlighted by the works of Gardner and Lambert. Modern history spans from 1972
to 1985, during which Gardner introduced the socio-educational model of L2 learning
in 1985. This model highlights the importance of attitudes and motivation in language
learning. This period also saw the impactful publication of Gardner’s book, Social
Psychology and Second Language Learning: The Role of Attitudes and Motivation
[28]. Furthermore, when Gardner [28] developed the Attitude/Motivation Test Battery
(AMTB), some disagreements appeared, and there were developments in the related
fields. Many of the early studies in the relevant literature (see Refs. [29-31]) focused
on the use of Gardner’s model of L2 learning. As Bernaus and Gardner [29] conclude,
“Although these studies have used different conceptualizations of motivation, they
all found a relationship between motivation, L2 achievement, and other indexes of
learning.” (p. 387). The result of the research initiative by Gardner has focused on the
development of a formal model that describes the influence of attitudes and motiva-
tion on second language learning. Gardner [30] observes that although this model has
undergone changes over the years, notable similarities persist between its earlier and
more recent iterations. Within this framework, integrativeness and attitudes toward
the learning environment are two interrelated factors that affect motivation in second
language acquisition and contribute to language achievement. Gardner [30] present an
alternative model that builds directly on Gardner’s socio-educational model. This new
model demonstrates that integrativeness and attitudes toward the learning context
shape students’ motivation, while motivation, language anxiety, and attitudes toward
the learning environment influence students’ performance on English assessments.
Additionally, several authors [5, 7, 9, 27] have identified three main historical phases
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of L2 motivation. It should be noted that these periods were not developed from each
other, and were not sequentially and linearly related but enjoyed some overlaps in the
macro and micro perspective.

2.2 Early theories of L2 motivation (1959-1990)

As Ushioda [7] states traditional L2 motivation studies focus mainly on trait levels
of motivation and the relationships between individual differences variables and lan-
guage achievement. The initial stage of L2 motivation theories was mostly based on
the work of Gardner and his associates in Canada. The social-psychological perspec-
tive continued up to the early 1990s. During this period, Gardner and his colleagues
(e.g., [32-34]) published various studies on the role of attitude and motivation in L2
acquisition. The central theme of the social-psychological period was the exploration
of dichotomous distinctions, such as integrative versus instrumental motivation,
intrinsic versus extrinsic motivation, and motivation versus orientation. The key
notion of this approach toward L2 motivation is characterized by the assumption that
learners’ attitudes toward L2 affect their language learning behavior and affective
factors (i.e., motivation) are significant factors in successful L2 learning.

2.2.1 Gavdner socio-educational model

L2 learning is a social-psychological process, making it worthy of study. L2
motivation has its roots in the early research of Lambert and Gardner, conducted in
the Canadian bilingual context. They consider L2 motivation as a factor that mediates
between different cultural communities to enhance or hinder intercultural commu-
nication and affiliation [9]. This view has been referred to as the “social psychological
perspective,” which highlights non-cognitive (affective) factors such as motivation
that were considered as an influential factor in L2 learning success. The Gardners’
Socio-Educational Model sought to identify the conditions influencing second lan-
guage acquisition. The model has been revised several times since its initial proposal
[10, 35, 36]. However, its core constructs have largely remained consistent. It was the
leading theory in the initial motivation studies and has shaped L2 motivation research
and practice for more than about two decades.

2.2.2 Instrumental and integrative motivation

Students have numerous different motives for studying a foreign or a second
language. Sometimes, they study a language for practical reasons, while at other
times; they have a special attraction toward a particular language and its people.
Language teachers are often very conscious of the career advantages that language
proficiency can bring, but to many language learners, studying the language is only
an abstract responsibility obligatory for an academic degree. Since the foundational
work of Gardner and Lambert in 1972, both language teachers and researchers have
acknowledged the crucial role of motivation in language learning. Gardner and
Lambert developed the most widely used framework for understanding the vari-
ous motivations that language learners typically possess. Gardner’s [28] concepts of
instrumental and integrative orientations have been extensively utilized in research
on L2 motivation. A key reason for the influence of Gardner’s model is his contribu-
tion to the development of the Attitude/Motivation Test Battery (AMTB), which has
been broadly applied in the realm of L2 motivational studies (e.g., [29, 30, 37, 38]).
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2.2.3 Gardner’s socio-educational model’s challenges

Although the socio-educational model has had a significant role in the main-
stream of SLA research, many researchers have subjected it to both theoretical and
methodological criticisms (e.g., [16, 39, 40]). The main criticism can be related to the
content validity of the instruments, such as AMTB. Dérnyei [15] contends that the
sub-components of motivation blur the distinction between the mental experience of
being motivated and actual behaviors. Additionally, some researchers argue that the
Attitude/Motivation Test Battery (AMTB) is mainly suitable for a bilingual country
like Canada. Consequently, the research primarily addresses second language learning
rather than foreign language learning, making it less applicable in foreign language
contexts. The third disapproval of the socio-psychological model of language learning
motivation is related to terminological misunderstandings.

2.2.4 The cognitive-situated decade (the 1990s)

Impressed by the cognitive theories in educational psychology, scholars made
the 1990s a course of transformation, as interest shifted and were transformed from
a socio-psychological view to a cognitive, educational view. The cognitive-situated
period [15] emphasized the alignment of L2 motivation with its counterpart theories
in cognitive psychology and paved the way for changing from a macro perspective of
L2 learning to a micro perspective of situated-specific language learning context [9].
Nevertheless, in this period, the social-psychological perspective was not rejected,
and the significance of Gardner’s macro perspective on the educational context was
not disregarded. Instead, a new reconceptualization of L2 motivation emerged. In this
era, the learning environment in the micro perspective (i.e., the classroom environ-
ment) was considered to have a great influence on learning behavior. Hence, a great
need for L2 motivation theories to meet these issues was realized.

2.2.5 Self-determination-theory

Self-determination theory [41] posits that meaningful engagement in activities has
several specifications self-regulation, self-determination, and autonomy. This theory
differentiates between different types of motivation (i.e., intrinsic and extrinsic).
Dérnyei [15] states, “It has been one of the most influential approaches in motiva-
tional psychology, and several attempts have been made to the L2 field to incorporate
certain elements from the theory to explain L2 motivation” (p. 76). In the late 1990s,
Noels and his associates (e.g., [42-45]) developed an organized research program, in
line with the overall thrust of the cognitive-situated period.

Noels [45] argued that motivation consists of three main components: intrinsic
orientation, extrinsic orientation, and a motivation. These components lie on a
continuum from self-determination to non-self-determination. Individuals possess-
ing a high level of self-determination tend to demonstrate greater autonomy in their
learning, leading to enhanced achievement.

2.2.6 Intrinsic motivation

Intrinsic motivation is the determination to complete an activity purely to do so
[46-48]. This type of motivation is associated with a person’s feelings regarding the
completion of a specific activity and is characterized by the desire to engage in that
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activity because it is enjoyable and fulfilling [49]. Intrinsic motivation arises from

a sense of internal satisfaction and enjoyment. It originates within the learner and

is closely linked to their identity and overall well-being. Noels et al. [42] classify
intrinsic motivation, a component of self-determination theory, into three types:

(a) intrinsic motivation for knowledge, which refers to the pleasure of learning new
information; (b) intrinsic motivation for accomplishment, which involves the fulfill-
ment of reaching goals; and (c) intrinsic motivation for stimulation, which pertains
to the enjoyment gained from engaging in the task itself. Ehrman, Leaver, and Oxford
[50] assert that learners with intrinsic motivation derive their rewards from the
enjoyment of the learning tasks themselves and experience a sense of competence
while doing the task. In other words, intrinsically motivated individuals are primarily
driven by internal factors rather than external ones.

2.2.7 Extrinsic motivation

Extrinsic motivation is related to behaviors performed to reach a specific outcome,
such as getting a reward or evading a punishment [49]. In comparison to intrinsic
motivation, extrinsic motivation can be considered as a continuum that ranges from
non-self-determination to self-determination. According to the self-determination
theory, motivation is classified into three levels from unwillingness to passive compli-
ance to active personal commitment. External regulation refers to learners’ efforts
and actions aimed at achieving external rewards and benefits related to the task,
meaning their behaviors are driven by the need to meet external demands or secure
externally imposed rewards. The actions taken in this context are motivated by exter-
nal pressures (e.g., someone learning a language to avoid feeling embarrassed for not
knowing it). Identified regulation, in contrast, is motivated by personally significant
reasons, such as the understanding that an activity is essential for achieving a valued
goal (e.g., individuals learning a second language because they see it as vital for their
educational growth). Those who are identified as regulated engage in the learning
process due to the intrinsic values and benefits it offers.

2.2.8 Amotivation/demotivaiton

In self-determination theory, amotivation refers to a “lack of motivation resulting
from realizing that there is no point” [51]. Deci and Ryan [41] express amotivation
as arelative absence or lack of motivation that stems from the individual’s feelings of
incompetence and helplessness while coping with different tasks. In self-determination
theory, amotivation is defined as a “lack of motivation resulting from the perception
that there is no purpose” [52]. It operates independently of both types of motivation.

2.2.9 Criticisms of self-determination theory

The validity of the self-determination theory has not been well-established.
Within self-determination theory, Vandergrift [53] studies the relationship between
motivation and achievement and notices that no upfront pattern representing a
development of increasing self-determination is obvious. He concludes that the
self-determination framework proposed by Noels and her colleagues may not apply
to adolescent learners. In an experimental study involving college students, Vohs and
Schooler [54] discovered that providing individuals with an excessive number of
choices could have detrimental impacts on their ability to self-regulate. Specifically,
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this overabundance of options can result in diminished self-regulation, a decreased
willingness to participate in activities, and reduced persistence in their efforts.

Some researchers contend that there is no distinct separation between different
types of motivation, as delineated in self-determination theory, and the concepts
of integrative and instrumental motivation found in Gardner’s socio-educational
model. Intrinsically motivated learners take pleasure in the language learning process,
whereas, as Gardner [38] noted, integratively motivated students find a higher level
of satisfaction in their classes. In contrast, extrinsically motivated individuals engage
in learning primarily for external reasons; their motivation is influenced by factors
such as earning rewards or avoiding negative consequences. Similarly, those who are
instrumentally motivated pursue learning for practical benefits, such as securing a
job. Ultimately, the lines between integrative and intrinsic motivation and instrumen-
tal and extrinsic motivation can sometimes become quite indistinct.

2.2.10 Goal theories

Originating from educational psychology, “Goals have always been a central
feature of L2 motivation research” [15]. A goal refers to the reason or purpose that an
individual has for the learning process. Goals affect individuals’ performance in the
sense that they:

* Focus attention on specific activities;

* Motivate individuals to put in effort;

* Encourage persistence with tasks;

* Influence learners’ strategic approaches.

Locke and Latham [55] identify two significant theories of goals within motiva-
tional research: goal-setting theory and goal-orientation theory. Locke [55] argues
that there is a crucial relationship between goal-setting and performance, indicating
that the establishment of goals influences various aspects, including the level of
performance, the effort expended to achieve those goals, the strategies employed, and
the persistence demonstrated. While motivational research primarily focuses on goal-
orientation theory, Dérnyei [15] observes that “language learning goals have typically
been referred to as orientations” (p. 9). Nonetheless, the concept of “orientations” as
defined by Gardner and Tremblay [33] has not been directly linked to the various goal
theories that have become prominent in educational psychology.

2.2.11 Attribution theory

According to Dérnyei [15], attribution theory, as presented by Weiner [56] has
achieved: “a special status among contemporary motivation theories in psychol-
ogy because this was the first theory that successfully challenged Atkinson’s classic
achievement motivation theory in the 1970s” (p. 79). Attribution theory was the
dominant theory in research on student motivation in the 1980s. This theory is impor-
tant to SLA research since it can explain many cases of language-learning failure [57].
Attribution is also significant in the sense that, as Hsieh and Schallert [58] note, it
plays a significant role in shaping learner motivation.
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Some researchers in the area of second language acquisition (SLA) motivation
examine attribution theory through four key factors: ability, effort, perceived task
difficulty, and luck (e.g., [56, 59]). Brown [60] distinguishes between internal factors,
such as ability and effort, and external factors, like luck and task difficulty. His theory
links future accomplishments and successes to these factors, interpreting this rela-
tionship as a type of causal attribution (for instance, effort leads to achievement, or
ability results in success). From this perspective, the background of language learners
significantly influences their future achievements and can serve as a reason for their
successes. Additionally, attributions are shaped by cultural contexts; learners from
different cultural backgrounds may attribute their successes or failures to varying
factors.

2.2.12 Classroom-oriented model

The classroom learning context is highly intricate, and according to Dérnyei [51],
“no single motivational principle can capture this complexity” (p. 13). To effectively
predict outcomes in a classroom setting, a more intricate model that simultaneously
accounts for various constructs from motivational theories is necessary. In this
regard, Dornyei’s [51] classroom-friendly model theorizes L2 motivation across three
stages: the language level, the learner level, and the learning situation level. The men-
tioned levels match the three key concepts of any language-learning development—
learner, teacher, and context—and at the same time include the three different
constructs present in the earlier theories: the social dimension, the personal dimen-
sion, and the educational dimension. In this context, the language level denotes the
most overarching feature of the concept, thoroughly aligned with Gardner’s ideas
of integrative and instrumental motivation, and emphasizes the social features of
L2 motivation. The learner level includes the individual differences among learners,
showing a multifaceted interaction between effects and cognitions which leads to
steady personality traits. In contrast, the learning situation level emphasizes motiva-
tional factors that are specific to the classroom environment. This feature is similar
to the intrinsic and extrinsic motivations described in self-determination theory.
Additionally, the learning situation level can be linked to Gardner’s idea of attitudes,
specifically attitudes toward the learning environment that can be practically applied
within the classroom setting.

2.2.13 Autonomy theory

Learner autonomy in L2 education emerged from motivational studies from the
cognitive-situated period (e.g., [61, 62]). Ushioda [63] argues that autonomous
learners seem to be more motivated and subsequently experience better achieve-
ment. Linking autonomy to motivation, the author suggests that there is a critical
connection between autonomy and a few instructive speculations of inspiration
which may account for the claimed control of autonomy. Studies on autonomy and
motivation in general education (e.g., [41, 64, 65]) conclude that autonomous learn-
ers have the capacity to be motivated, can shape and reshape their learning goals,
and are able to apply learning strategies and metacognitive strategies to the learning
process. A learner’s active engagement with the learning process is the main concern
of autonomy and motivation. Autonomous and motivated learners are more likely
to take part in the learning process [63]. Overall, the study of the interface between
motivation and autonomy is important as “it has continued to generate much

45



Motivation in Learning

attention, evolving through the process-oriented period of L2 motivation research
with its focus on motivational self-regulation, and moving into the current socio-

dynamic period” ([9], p. 58).
2.3 Socio-dynamic period

Linear approaches to L2 motivation consider the notion from a positivistic
point of view. These approaches have good explanatory and predictive power. The
generalizability and applicability of the models to the wider context are the focus
of these frameworks. The focal point of the linear models to L2 motivation is on a
small number of influential variables; over time, such a view came to be considered
reductionist and parsimonious. Linear models are now understood as a selective,
partial account of motivation. In this view, language learning is seen to involve “ide-
alized abstractions or bundles of variables behaving and responding in theoretically
predictable ways” ([9], p. 75).

The socio-dynamic period of L2 motivation commenced in the early twenty-first
century and extends to the present. This period primarily emphasizes the situated
dynamic aspects of L2 motivation, particularly the temporal dimensions of motiva-
tion. Scholars proposed theories of L2 selves, such as the L2 motivational self-system
[15] and complex dynamic systems approach in this period. Based on the work of
Dérnyei and Ushioda [9], three perspectives shaped the situative perspectives on
motivation, namely, sociocultural theory, self-regulatory perspectives, and the
complex dynamic systems approach. From the sociocultural theory, learning is not
the final output but is the result of the interactive interplay between the learner and
their micro/macro context. The focus of self-regulation theory is a dynamic interac-
tion between motivation as a process and context as a process. The concept of “self”
is central to self-regulation theory. Learners as the manifestation of the “self” interact
dynamically with the “context.” “Self,” in this sense, means the learners’ personality,
emotion, and learning behavior. Self-regulation theory focuses on the reciprocal
interaction between the “self” and the “context.”

The most current theory in L2 motivation, the complex dynamic systems approach,
considers “context as a process” as its central notion. The theory goes beyond the
causative linear effect of contextual influences on the learning behavior or learners’
affective factors, and instead focuses on the regulations of possible “interactive pro-
cesses.” Dérnyei and Ushioda [9] argue that complex dynamic system perspectives view
motivation as an interrelated notion to a dynamic external context and internal cogni-
tive attributes. In this multifaceted view toward L2 motivation, there are numerous,
unpredictable and changing interplays between system constituents. Interrelatedness
and changeability are two essential conditions required to turn a simple system into
a highly complex one. Dérnyei and Ushioda [9] refer to this notion as a double pen-
dulum, in which the simple system consists of only two constituents, and then, as it
moves, the system turns into a developmental trajectory indicating a highly complex
and unpredictable behavior. The traditional view toward L2 motivation considers
motivational factors as distinct, individual differences factors operating in isolation,
while from the dynamic situated perspective, motivational factors act as a whole.

Dérnyei [5] calls the shift from the cognitive-situated period to the complex
dynamic movement a “radical reformulation.” In this reformulation, language learn-
ing is a sociocultural and socio-historical process rather than a cognitive psycho-
linguistics process [9]. This reformulation is also affected by the growth of English
as a lingua franca, in which English is more widely used as a common means of
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communication. In this view, as Dérnyei and Ushioda [9] suggest, traditional con-
cepts of L2 motivation such as integrativeness and attitudes toward the target com-
munity have lost their meaning because there is no particular reference to the target
culture and English is seen as a basic educational skill like computer skills or literacy
that is not specific to a particular community. In their influential work, *Teaching and
Researching Motivation®, Dornyei and Ushioda [9] present three conceptual frame-
works for examining the socio-dynamic period of L2 motivation: a person-in-context
relational view of motivation, the L2 motivational self-system, and motivation
analyzed through the lens of a complex dynamic systems perspective.

2.3.1 A person-in-context relational view of motivation

The limitations of linear approaches in researching L2 motivation led to scholars
in educational psychology entering a period shaped by considering individuals in
context. The linear approaches in the mainstream of L2 motivation research com-
menced with work on cognitive factors such as ability and aptitude and then, for the
subsequent three decades, continued to affective factors, chiefly through the efforts
of Gardner and his colleagues in the 1990s. It took several decades for research on L2
motivation to evolve to reach its current position. During these decades, research in
L2 motivation was developed, expanded, and reformulated due to the dominance of
cause-effect relationship studies. The focus of this debate in educational psychology
was on the question of “whether motivation is primarily a cause or an effect of learn-
ing” [66]. However, the issue of motivation is much more complex and is influenced
by many internal and external factors; establishing a cause-effect relationship is
shallow of a complex topic. Creating a cause-and-effect relationship of motivation
ignores “time” and phases of motivation. L2 motivation changes over time, either at
the micro level (e.g., language learning experience in an intensive course) or at the
macro level (e.g., language learning process during educational life). Cause-effect
linear relationship of motivation has been discussed in the tradition of positivism and
the reductionism view of motivational psychology. The focus in this view subdivides
learners into different dichotomies of motivated/unmotivated learners, instrumental/
integrative oriented learners, and high-confident/less-confident. The view also
tends to consider the complexity of situated and temporal variables, which may play
an important role in motivating individuals. This is why linear models offer only a
limited and incomplete understanding of motivation, failing to capture its complex
reality [66]. The influence of significant shifts in motivational and educational psy-
chology, coupled with the recognition of these limitations, has given rise to situated
approaches to L2 motivation.

Situated approaches to L2 motivation consider context and related contextual
factors (such as a classroom or cultural setting) in relational approaches rather than
linear ones. Linear models have dealt with contextual factors as independent variables
affecting L2 motivation. Linear formulations disregard the dynamic aspect of context
and motivation in which the relationships are shaped by continuous and overhanging
actions and reactions. On the other hand, the “relational approach is not concerned
with identifying ‘variables and tracing cause-effect relationships” [67]. Instead, it
focuses on the dynamic and changing aspects of context and motivation. In this view,
as Ushioda [26, 68] argue, relationships are unique because every person and every
context is unique. Since every context of language learning is unique, different moti-
vational models and strategies are required. For instance, motivational factors and
strategies necessary in a military context are far from those appropriate in a school
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or regular context. Therefore, it is worthwhile to study L2 motivation separately in a
range of learning contexts.

2.3.2 The L2 motivational self-system

As proposed by Dornyei [16], the L2 motivational self-system provides the main
dimensions of L2 motivation. The framework is influenced by the notion that foreign
language learning is different from learning other academic subjects and therefore
different paradigms from those adopted in educational and psychological fields
should be applied. Considered a natural progression from Gardner’ integrative moti-
vation theory, and influenced by psychological theories of the self-used by Dérnyei
[69], the L2 motivational self-system aims to conceptualize L2 motivation. Dérnyei’s
[69] L2 motivational self-system includes three dimensions: The ideal L2 self, the
ought-to self, and L2 learning experience. Ideal L2 self refers to the ideal image a
person has in learning a foreign language. This ideal image can be a powerful motiva-
tor because it can reduce the distance between the actual and the ideal self. Ideal L2
self is closely associated with traditional integrative/instrumental motivation. The
ought-to self “concerns the attributes that one believes one ought to possess to meet
expectations and to avoid negative outcomes” ([16], p. 29). For instance, if a language
learner does a task for the sake of their teacher’s confirmation or because they want to
please the teacher with good performance, the ought-to self is the main motivational
factor behind this learning. This dimension is equal to extrinsic motivation in the
tradition of L2 motivation since it is influenced by external rewards. The L2 learn-
ing experience focuses on the “situated, executive motives related to the immediate
environment and experience” ([16], p. 29). It is not linked to self-image but to the
context in which the learning process happens. Situation-related motives are influen-
tial immediate contextual factors affecting L2 motivation. The learning environment
motivates some language learners since the setting in which learners learn a language
affects learners’ attitudes and learning. The L2 learning experience is correlated with
traditional intrinsic motivation.

2.4 L2 motivation research in Iranian contexts
2.4.1 Overview of existing studies

Motivation plays a vital role in language learning and is frequently examined
across various contexts globally. In recent years, there has been an increasing focus
on understanding L2 motivation specifically within Iranian contexts, given Iran’s
rich and diverse linguistic landscape that encompasses multiple language
communities [70-72].

Research on L2 motivation in Iranian contexts has focused on various aspects,
including the influence of cultural and social factors on language learning motiva-
tion (e.g., [6, 73, 74]), the impact of language policies and planning on motivation
[75, 76], and the role of individual variables such as age, gender, and educational
background (e.g., [77-79]).

One of the key findings in L2 motivation research in Iranian contexts is the
significant role of cultural and social factors in shaping language learning motivation.
Iran is a multilingual country with Persian as the official language and several minor-
ity languages spoken in different regions. This linguistic diversity has implications
for L2 motivation, as learners navigate between different language communities and
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negotiate their linguistic identity. Studies have highlighted the importance of consid-
ering these cultural and social factors in understanding L2 motivation in Iran.

Furthermore, language policies and planning in Iran have also been identified as
influential factors in L2 motivation. The status and prestige associated with differ-
ent languages, as well as the availability of language learning resources, can impact
learners’ motivation to learn a second language. Research has examined how language
policies, particularly regarding the promotion of Persian as the dominant language,
have affected L2 motivation and language learning outcomes in Iran.

Individual variables such as age, gender, and educational background have also
been explored in L2 motivation research in Iranian contexts. Studies have investigated
how these factors interact with motivational variables to shape language learning
attitudes and behaviors. For example, research has shown that adult learners in Iran
may have different motivational patterns compared to younger learners and that
gender differences in L2 motivation exist within the Iranian context.

Overall, L2 motivation research in Iranian contexts provides valuable insights into
the complex interplay of cultural, social, and individual factors in shaping language
learning motivation. Understanding these dynamics enables educators, and policy-
makers to develop effective strategies to enhance L2 motivation and promote success-
ful language learning outcomes in Iran.

2.4.2 The key finding of L2 motivation studies in Iran

Understanding the motivations that drive individuals to learn a second language
(L2) has been a significant area of research within the field of applied linguistics.

In Iran, where English and other foreign languages play pivotal roles in education,
employment, and social mobility, the study of L2 motivation holds particular rel-
evance. This article aims to review and synthesize the key findings of L2 motivation
studies conducted in Iran, shedding light on the factors influencing Iranian learners’
motivation to acquire and use a second language.

Research on L2 motivation in Iran has identified several key factors that influence
learners’ motivation (e.g., [80]). One prominent factor is instrumental motivation,
driven by practical reasons such as educational requirements, career opportunities,
and economic advancement. Iranian learners often perceive proficiency in English or
other languages as essential for academic success and professional growth, leading
to strong motivational drives. Additionally, integrative motivation plays a crucial
role, particularly among younger learners and those engaged in cultural exchanges or
international communication. Integrative motivation stems from a desire to connect
with speakers of the target language and to gain insights into their culture, fostering a
deeper appreciation and motivation for language learning.

Cultural factors also significantly impact L2 motivation in Iran [77]. The cultural
prestige associated with certain languages, particularly English, influences learners’
perceptions of language value and their motivation to achieve proficiency. Moreover,
societal expectations and familial attitudes toward language learning contribute to
shaping learners’ motivations, with parental encouragement often playing a pivotal
role in sustaining motivation among younger learners.

2.4.3 Methodological approaches in Iranian L2 motivation studies

Studies on L2 motivation in Iran employ diverse methodological approaches,
including surveys, interviews, and qualitative analyses. Surveys are frequently used
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to quantify motivational factors and their relative importance among learners, while
qualitative approaches delve deeper into learners’ perceptions, attitudes, and experi-
ences regarding language learning motivation. Mixed-methods approaches are also
common, providing comprehensive insights into the complex interplay of motiva-
tional factors in different educational contexts across Iran.

Understanding the nuanced motivations of Iranian learners has profound implica-
tions for language teaching practices. Educators can leverage learners’ instrumental
motivations by integrating real-world tasks and career-oriented language skills
into curricula, thereby enhancing learners’ engagement and motivation. Similarly,
promoting integrative motivation through culturally relevant materials and activities
fosters a deeper appreciation for language and culture among learners. Addressing
the challenges associated with L2 learning motivation in Iran, such as motivational
fluctuations and learner demotivation, requires a multifaceted approach. Educators
and policymakers can implement motivational strategies tailored to learners’ diverse
needs and aspirations, thereby creating supportive learning environments conducive
to sustained language learning success.

2.5 Conclusion

Studying L2 motivation in the context of language education in Iran holds several
practical implications that can significantly enhance language teaching and learning
strategies. These implications revolve around understanding and effectively leverag-
ing motivational factors to optimize educational outcomes. Here are some practical
implications:

Tailoring curriculum and materials: Understanding the motivational factors
influencing Iranian learners allows educators to tailor language curricula and materi-
als accordingly. For instance, emphasizing practical, career-oriented language skills
can resonate strongly with learners driven by instrumental motivation. Integrating
culturally relevant content and activities can enhance integrative motivation, foster-
ing deeper engagement and connection with the language.

Motivational strategies: Educators can employ various motivational strategies
based on empirical findings. Techniques such as goal-setting, feedback mechanisms,
and creating a supportive learning environment that acknowledges cultural values
can enhance learners’ motivation and persistence in language learning.

Teacher training and professional development: Insights from L2 motivation
studies can inform teacher training programs in Iran. Educators can be equipped
with strategies to recognize and respond to individual motivational profiles among
students. Professional development workshops can focus on fostering motivational
climates in classrooms and implementing effective motivational techniques.

Policy and curriculum development: Policymakers can use research on L2 motiva-
tion to inform language education policies and curriculum development initiatives.
This includes revising language education policies to align with learners’ motiva-
tional needs and preferences, and ensuring that educational goals are relevant and
achievable.

Fostering a positive learning environment: Establishing a supportive learning
atmosphere is essential for maintaining motivation among students. Educators can
promote a classroom culture that celebrates language learning achievements, respects
diverse motivations, and encourages peer support and collaboration.

Addressing demotivation: Understanding the factors that contribute to learner
demotivation, such as overly challenging tasks or lack of perceived progress, allows
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educators to proactively address these issues. By identifying and mitigating sources

of demotivation, educators can help maintain learners’ enthusiasm and commit-
ment to language learning. Enhancing Cross-cultural Understanding: L2 motivation
studies in Iran also highlight the role of language learning in promoting cross-cultural
understanding. Educators can design activities that encourage learners to explore and
appreciate different cultures through language, thereby enhancing both linguistic and
intercultural competence.

Monitoring and evaluation: Continuous monitoring and evaluation of motiva-
tional factors can guide ongoing improvements in language education practices.
Regular feedback from learners can yield important insights into the effectiveness of
motivational strategies and identify areas for improvement. In conclusion, investi-
gating L2 motivation within the framework of language education in Iran provides
valuable insights that can guide curriculum development, teaching methods, teacher
training, policy formulation, and the establishment of supportive learning environ-
ments. By acknowledging and addressing learners’ motivational needs, educators can
foster more engaged, motivated, and successful language learners in Iran.

Future research in L2 motivation studies can explore several promising avenues to
deepen our understanding and improve practical applications in language education.
Here are some suggestions for future research: Conducting longitudinal studies can
provide insights into how L2 motivation evolves among Iranian learners. Tracking
motivational changes from beginner to advanced proficiency levels and across differ-
ent educational stages (e.g., primary school, secondary school, university) can reveal
critical periods and factors influencing motivation trajectories. Furthermore, integrat-
ing quantitative and qualitative methods can offer a comprehensive understanding of
L2 motivation. Quantitative surveys can quantify motivational factors, while qualita-
tive interviews and observations can provide rich insights into learners’ experiences,
attitudes, and perceptions regarding language learning motivation in Iran. Moreover,
Comparative studies can investigate how motivational factors differ across languages
(e.g., English, French, German) and educational contexts within Iran. Comparisons
between urban and rural areas, public and private educational institutions, and dif-
ferent age groups can uncover nuanced variations in motivational patterns and their
implications for language education. Also, exploring the influence of specific contex-
tual factors, such as educational policies, curriculum frameworks, societal attitudes
toward languages, and the role of media and technology, can deepen our understand-
ing of how external factors shape L2 motivation among Iranian learners.

Conducting experimental studies to test the effectiveness of motivational inter-
ventions in enhancing L2 motivation is crucial. Research can explore the impact of
various strategies (e.g., goal-setting, feedback mechanisms, cultural integration
activities) on motivation levels and language learning outcomes among Iranian
learners. Investigating teachers’ perspectives on L2 motivation can provide valu-
able insights into how educators perceive and address motivational challenges in the
classroom. Understanding teachers’ beliefs, practices, and strategies for motivating
learners can inform professional development programs and improve classroom
practices. L2 motivation from cross-cultural and international perspectives can
enrich our understanding of universal and culturally specific motivational factors.
Comparative studies with learners from different cultural backgrounds can highlight
commonalities and differences in motivational profiles and shed light on effective
strategies for promoting motivation across diverse contexts. Considering neurosci-
entific approaches and utilizing neuroscientific methods (e.g., brain imaging tech-
niques) to investigate the neural correlates of L2 motivation can provide physiological
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insights into motivational processes. Understanding how motivation is neurologically
instantiated can offer novel perspectives on enhancing motivation in language learn-
ing. Furthermore, investigating factors contributing to demotivation and resilience
in language learning can help educators develop targeted interventions to prevent
demotivation and support learners in overcoming motivational setbacks. In addition,
collaborative research projects involving educators, policymakers, and researchers
can bridge the gap between theory and practice. Applied research initiatives can test
motivational theories in real-world educational settings and facilitate the translation
of research findings into effective pedagogical strategies.

In conclusion, L2 motivation studies in Iran reveal a complex interplay of instru-
mental and integrative motivations influenced by cultural, societal, and educational
factors. By synthesizing the key findings of these studies, this article underscores the
importance of understanding learners’ motivations for effective language teaching
and curriculum development in Iran. Moving forward, continued research and inno-
vative pedagogical approaches can further enhance our understanding and applica-
tion of L2 motivation theories in the Iranian educational context, ultimately fostering
more successful language learners and proficient language users. By exploring the
mentioned research avenues, L2 motivation studies can advance theoretical under-
standing, inform evidence-based practices in language education, and ultimately
enhance language learning outcomes among Iranian learners and beyond.
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Chapter 4

Motivation for

Learning Geosciences:

The Teaching-Learning

Process — Analysis, Evaluations,
and Proposals

Susanna Occhipinti

Abstract

The fragility in teaching and learning geosciences worldwide is well known,
despite clear data show how geological issues are present in many countries and even
though geosciences are deeply implicated in the UN’s 2030 SDG, including environ-
mental issues, global warming, and economic aspects like georesources or critical raw
materials. This study delves into the complexities of teaching and learning of Earth
Sciences, recognizing its historical and intrinsic challenges and intricate intercon-
nections among geoscience sectors. The result is a fragmented discipline, lacking a
cohesive epistemological identity, even in curricula, hindering the metacognitive
approach essential for constructing reasoned knowledge. Curricula often rely on
information transmission, impeding the development of skills and competencies cru-
cial for understanding geosciences, which present unique challenges, due to phenom-
ena not easily replicable through conventional methods. A substantial modification of
methodological approaches and a radical curriculum revision are needed to promote
the understanding of processes and complexities of global dynamics, to replace the
current fragmentation of notions, often reduced to a checklist of names. Promoting
connections between geology, history, and society; identifying tools to motivate and
excite students; and fostering collaborations between schools and universities are
priorities to build bridges toward a new vision of a science for the Earth.

Keywords: Earth Sciences, epistemology, curriculum, top-down, educational
approaches

1. Introduction

Learning is an innate tendency in a developing organism.

Curiosity, especially among younger students, about the natural world around
them, and the endless “whys” they ask their parents and teachers, indicate a desire to
know, to explore, and to learn.
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However, the spontaneous curiosity that drives the learning process in the early
years of school is too soon replaced by the obligation to follow a structured curricu-
lum. Learning shifts from asking “whys,” and their answers, to absorbing formal,
organized content, within traditional teaching-learning models. Consequently, the
natural desire to explore and discover inevitably loses its spontaneity, leading to
the need to motivate students in their learning. The natural sciences, which study
the world around us, life and nature, its regular laws and unexpected exceptions, as
well as marvelous phenomena, and dramatic events that never cease to amaze should
inherently inspire curiosity and motivation to learn due to the richness of stimuli
they provide. Unfortunately, this is not often the case; many studies and surveys have
shown that curiosity and the desire to discover, and therefore to learn, quickly dimin-
ish, particularly in the field of geosciences.

A recent study by Budak and Ceyhan [1] found that students’ engagement and
interest in Earth Sciences declined significantly as they progressed through school,
emphasizing the need for more interactive and inquiry-based approaches. Similarly,
Lyon et al. [2] highlighted that traditional teaching methods often fail to capture
students’ intrinsic motivation, particularly in subjects perceived as challenging or less
relatable. Moreover, research by Huguet et al. [3] suggests that fostering curiosity in
students requires a deliberate shift in pedagogical strategies, integrating hands-on
experiences and real-world applications to re-engage them with scientific inquiry. Such
findings underline the importance of not only maintaining curiosity but actively culti-
vating it to enhance learning outcomes in the natural sciences, particularly geosciences.

If dinosaurs and volcanoes are a source of curiosity, iconic objects and extraor-
dinary phenomena that stimulate the desire to discover and learn, the motivation if
fueled by spontaneous and innate curiosity. However, when the school system begins
to introduce more complex phenomena, such as the Earth’s internal structure and the
internal and related processes, volcanoes lose their allure and rocks, with their genesis
and structure, revert to being seen as mere stones, lacking in interest and certainly
not inspiring passion.

This disengagement is observed in many countries and particularly affects the topic
of natural hazards, despite data clearly showing how widespread environmental and
geological issues are globally. This occurs even though geosciences are deeply involved
in several Sustainable Development Goals (SDGs) [4] established by the international
community as part of the UN 2030 Agenda for Sustainable Development. Geosciences
are essential to understand environmental issues, including risk factors such as global
warming or extreme weather events, as well as economic aspects such as georesources
for the energy transition or the search for critical raw materials.

The teaching and learning process of geosciences is characterized, almost everywhere
in the world, by a substantial weakness that requires a careful analysis of its causes. This
chapter explores the motivation behind learning geosciences, including a comparative
evaluation with other disciplines to understand these critical issues. It analyzes the
teaching-learning process, evaluates current strategies, and is an attempt to present some
proposals for improvements to enhance student engagement and understanding.

Furthermore, aspects related to the support of these considerations can be pro-
vided by the self-determination theory (SDT), which emphasizes the importance of
autonomy, competence, and relatedness to foster intrinsic motivation. In the context
of geoscience education, applying SDT can encourage students to take control of their
learning process by developing a sense of autonomy. For instance, as will be discussed
later, giving students the opportunity to explore real-world environmental challenges,
such as climate change or resource depletion, through self-directed projects allows
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them to not only develop a deeper interest in the subject but also feel responsible for
contributing to global solutions. Therefore, integrating SDT into geoscience teaching
strategies can help counteract the current disengagement, nurturing intrinsic motiva-
tion and a personal connection to the subject matter.

Similarly, the transformative learning theory (TLT), which focuses on encourag-
ing critical reflection, will be considered crucial for transformative learning experi-
ences. In geosciences, this could involve guiding students through critical discussions
about the socio-political implications of environmental issues, such as how different
regions are disproportionately affected by natural hazards or how energy transitions
impact economies. Engaging students in reflective dialogs, TLT fosters a deeper
understanding of the complexity of geoscientific topics and their broader social rel-
evance. Encouraging critical reflection allows students not only to acquire knowledge
but also to challenge their pre-existing assumptions and values, leading to a more
enduring transformative learning experience.

Above all, it has sought to investigate whether using appropriate communicative
modalities, methodological approaches, and content selection has led to more mean-
ingful learning processes, distinct from those achieved through traditional approaches.

2. Analysis

This study sought to analyze the complexities surrounding the teaching and learn-
ing of Earth Sciences, acknowledging its historical and intrinsic challenges. These
challenges stem from a combination of factors, including misconceptions about the
discipline, common both in schools and in society, and perceptions that view Earth
Sciences as an arid and less-applicable discipline. Additionally, there are curricular
challenges in comparison with other scientific disciplines, which involve important
educational and social issues.

In many countries, despite being affected by dramatic natural phenomena such
as volcanic eruptions, earthquakes, landslides, floods; by an increasingly extensive
exploitation of the soil, with the consequent impoverishment of resources; by the rise
in temperatures, which leads to severe droughts; by increasingly extensive soil exploi-
tation; by rising temperatures leading to severe droughts; and by exceptional meteo-
rological events causing hydrogeological instability, there is a lack of widespread
knowledge about the geological and hydrogeological characteristics and dynamics
essential for risk prevention and reduction [5, 6]. Despite this, Earth Sciences con-
tinue to occupy a marginal space within many ministerial school curricula worldwide,
a space that is shrinking rather than expanding. To comply with ministerial mandates,
teachers often present only minimal content, offering a partial and disconnected
image of the discipline, detached from the context of cause-and-effect relationships,
cycles, and flows. For students, rocks, minerals, volcanoes, and earthquakes often
represent the founding nodes of Earth Sciences, sometimes the only topics presented,
which are developed in a highly structured, hierarchical sequence, neglecting the
richness and complexity of the discipline.

It is crucial to research the causes behind the undervaluation of Earth Sciences in
education and their lack of appeal to students and teachers. The issue is not merely
one of blaming schools, teachers, or their teaching methods but recognizing systemic
challenges such as inadequate teacher preparation and time constraints [7].

Geosciences are a field with critical and fundamental implications for under-
standing our planet and addressing major global challenges such as climate change,
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natural disasters, and resource management. However, in analyzing the teaching and
learning the process of geosciences, difficulties emerge, in both knowledge transmis-
sion by teachers and acquisition by students due to the discipline’s interdisciplinary
nature and its often complex and abstract concepts. Earth Sciences are characterized
by intricate interconnections between research areas, ranging from petrography,
mineralogy, geophysics, and structural geology to intertwining with other scientific
disciplines. This interaction, which could represent a strength if properly leveraged,
often translates into a fragmented discipline, lacking a cohesive epistemological iden-
tity. This fragmentation makes Earth Sciences inherently fragile compared to other
disciplines, not only in the development of school curricula but also in the selection of
university courses and, ultimately, in professional choices. This extends to curriculum
development, hindering the metacognitive approach essential for the construction

of reasoned knowledge. Too often, teaching devolves in a sequential transmission

of information, which does not foster the development of skills and competencies
crucial for the understanding of Earth Sciences [8].

Clearly, communication tools should move beyond traditional, often overused
transmission methods, experiment with more effective learning processes, adopt
meaningful laboratory practices consistent with the nature of this science, and perhaps
even seek out elements that inspire passion and orientation toward these study paths.

Identifying not only approaches but also topics that foster interest and motivation
can be decisive in promoting study paths that lead to coherent professional opportu-
nities. In the race to choose university courses among scientific disciplines, in fact,
Earth Sciences are often overtaken not only by the “hard” sciences but also by biology,
which increasingly leans toward “high-tech” specialties potentially seen as ingredients
of an elixir of life. By experimenting with these different approaches, we can also
analyze and, when possible, interpret how the student learning process occurs.

3. The learning process in Earth Sciences

The learning process in Earth Sciences involves complex cognitive processes
that students must internalize and adapt, customizing them in relation to their own
learning style, to achieve knowledge and understanding of the necessary concepts.
According to their unique learning styles to effectively grasp and understand essential
concepts, it is crucial to employ appropriate strategies, whether personal or formal-
ized, to organize and prioritize these concepts and details. However, the construction
of knowledge—and consequently, the learning process and teaching strategies—
demands careful attention. Integrating insights from psychology and neuroscience
can significantly enhance our understanding of how motivational factors, such as
autonomy and competence, impact learning outcomes. For instance, research by
Deci and Ryan [9] on self-determination theory demonstrates that when students
feel a sense of autonomy in their learning, it activates areas of the brain associated
with intrinsic motivation and reward, leading to deeper engagement and retention of
information. Additionally, Bandura’s [10] work on self-efficacy highlights that a sense
of competence, which arises from successfully tackling challenging tasks, can boost
students’ belief in their abilities and encourage them to take on more complex prob-
lems. By applying these psychological principles to Earth Sciences education, educa-
tors can create an environment that not only fosters motivation but also enhances
cognitive processing, ultimately leading to more meaningful and lasting learning
experiences.
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The structure of knowledge acquisition typically follows a predetermined path,
influenced by external factors such as curricula, textbooks, teaching methods, and
communication styles. Teaching processes are often more effective when they employ
a spiral approach, revisiting content recursively to deepen understanding and build a
network of phenomena that reflect the complexity of knowledge. In this way, under-
standing complex phenomena happens gradually, much like building knowledge brick
by brick or learning to read and write letter by letter [11].

However, the scientific curriculum, often dictated by ministerial guidelines and
textbook structures, can risk becoming a mere catalog of isolated ideas. Although it
starts with basic concepts, it may lack coherence and relevance. Ministerial programs
followed by corresponding textbooks typically ensure that students first build a
foundation with minerals and rocks, then move on to larger-scale phenomena such as
volcanoes and earthquakes, and finally explore global dynamics with plate tectonics.
While this sequence appears logic, it often risks fragmentation for several reasons.

First, Earth Sciences cannot be viewed in isolation; they are deeply interconnected
with other scientific disciplines: for example, students cannot fully comprehend the
topic of minerals without a basic knowledge of chemistry. Similarly, analyzing atmo-
spheric properties requires knowledge of the gas laws formulated by Boyle, Charles,
Gay-Lussac, and Avogadro, while understanding the rheological properties of the
asthenosphere necessitates familiarity with principles proposed by Young and Hooke.

Furthermore, analyzing the different variables of a complex system separately
risks dismantling the system itself, as a system exists and functions through the
interaction of its parts. As a result, the classical scientific method, which breaks down
phenomena into independent modules, is not always applicable in Earth Sciences.

Moreover, alternative approaches, which do not rely on formalized teaching
strategies, or different sequences, may not guarantee specific levels of learning but
can foster metacognitive skills. These skills empower students to take control of their
learning, stimulate interest and curiosity, and by contextualizing knowledge and
events, make learning more tangible and relevant to their lives.

Additionally, learning pathways can be constructed where scientific discoveries
and historical events are intertwined, influencing each other. In this context, students
can explore how natural disasters, like volcanoes, earthquakes, and meteorites,
impact and have directly shaped human history, directly influencing the history of
humanity, offering unexpected connections and cause-and-effect relationships that
stimulate curiosity and cross-disciplinary skills.

However, it’s important to consider potential drawbacks or conditions under which
these strategies might be less effective. For instance, while alternative approaches
that eschew formalized teaching methods can stimulate interest and curiosity, they
may also lead to a lack of structure that some students require to thrive. Without
clear guidance, certain learners might struggle to navigate complex systems or
make meaningful connections between scientific discoveries and historical events.
Additionally, if not carefully designed, these strategies could inadvertently reinforce
misconceptions, as students might prioritize narrative or contextual elements over
rigorous scientific understanding. Moreover, the emphasis on intertwining scientific
discoveries with historical events, while enriching, may risk overwhelming students
with information. If students are not adequately prepared to synthesize and analyze
these connections, they could become confused or disengaged.

A balanced perspective would include a careful consideration of the conditions
that might hinder the success of these approaches, ensuring that all students receive
the support they need to fully benefit from an integrated learning experience.
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4. Evaluations: Earth Sciences and other scientific disciplines taught

The use of different methodological approaches, educational pathways, and intra-
and interdisciplinary connections allows for the evaluation of teaching effectiveness
in terms of both the quality and the quantity of student learning, especially when
compared to more traditional methods.

Although research in this area is ongoing, some experiences suggest that it is
possible to introduce topics and methodologies that not only engage students but also
make it easier for them to understand concepts that might otherwise seem abstract or
less relevant.

Unfortunately, this does not necessarily lead students to pursue university studies
in geosciences. Their priorities often lie in identifying topics and methodologies that
not only interest them but also lead to career paths with more coherent professional
opportunities and higher salaries.

In the “competition” among scientific disciplines, Earth Sciences are being
overtaken not only by the “hard sciences” but also by biology, which is increasingly
oriented toward new branches of the discipline and seen as promising avenues for
“fountain of youth” discoveries.

In many educational systems, the same teacher is responsible for teaching both
biology and Earth Sciences, usually based on ministerial curricula designed to
ensure a balanced relationship between the two disciplines. These subjects are closely
intertwined in many topics, such as the connection between soil and biosystems, the
relationship between biological and geological evolution, and the impact of climate
change on the environment. However, in many contexts, biology appears more preva-
lent and attractive and seems to offer clearer and more lucrative career paths [12].
Biological sciences, particularly fields like biotechnology, biochemistry, and medical
research, have direct implications for human health and well-being.

Medical advancements, treatments for diseases, and biotechnological innova-
tions often capture public attention and student interest. Biological risks, especially
infectious diseases, represent an invisible and pervasive threat that affects anyone,
anywhere, making them highly personal and relevant over a prolonged period, foster-
ing a collective sense of vulnerability. The inability to predict exposure to such risks
heightens anxiety and a sense of helplessness [13].

The greater impact of biological risks on public sentiment compared to geological
risks can be attributed to their sustained visibility, personal relevance, psychologi-
cal threat, and media coverage. For instance, the COVID-19 pandemic had a more
profound impact on public sentiment than even dramatic geological events like erup-
tions or earthquakes. Even when the latter caused comparable or higher fatalities. The
common perception is that biological risks have a more significant impact on public
sentiment because geological events, while sudden and destructive, are visible, and
their impacts are more immediately understandable and tangible.

Moreover, catastrophic geological events, while devastating, tend to fade
from public attention once the immediate crisis has passed and recovery begins.
Geophysical events typically affect specific regions rather than the entire global
population and receive intense media coverage only during and immediately after
the event. As time passes, they disappear from the headlines. The NIMBY (Not In My
Backyard) principle applies particularly effectively to such phenomena, where inter-
est wanes when one’s own backyard is not affected.

Even in other fields, such as climate change, the role of biology in developing
sustainable practices, such as biofuels and conservation efforts, often receives more
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emphasis because it has a direct and tangible impact on human health, agriculture,
and environmental conservation [14]. The immediate benefits of biological research,
such as new medical treatments and sustainable agricultural practices, are clear and
valued by society. The biotechnology sector and the pharmaceutical industry also
receive substantial investments in biological research for drug development, driving
rapid advancements and high-profile successes.

While geosciences have evolved into specialized and interdisciplinary subfields, the
advancements and applications in biology are often more well known. Biologists and
organizations associated with biological sciences are often more adept in science com-
munication, making complex topics understandable and engaging for the public [15].

The benefits of geoscientific research, such as improved natural disaster predic-
tion, sustainable resource management, and understanding climate change, are often
indirect and long term. However, this comparison highlights the need for a different
approach, as the disciplines are different, as are student perceptions and the very
nature of the science. Therefore, it is essential to clarify and deepen the understand-
ing of the nature of science, enabling us to navigate the intricacies of the Earth’s
system and interpret its complexities.

5. The nature of the Earth Sciences: A need for a strong epistemology

Changing common perceptions, modifying school curricula, influencing political
decisions, and shaping media narratives are challenges beyond our immediate control.
However, as teachers, professors, and communicators, we can implement essential
solutions to shift this widespread perception. This involves a deep exploration of the
Nature of Science and its epistemology [16].

By carefully analyzing the characteristics of Earth Sciences—focusing on the
nature of knowledge, its validity, foundations, and the processes through which it is
acquired and justified—we can identify more effective educational paths. These paths
should aim to impart meaning and significance to knowledge acquisition through
investigative and exploratory methodologies. Although, Earth Sciences are relatively
young as a formal discipline, their roots can be traced back to the foundational work
of pioneers like Steno, Hutton, Lyell, and Argan in the eighteenth and nineteenth
centuries. These early scientists laid the groundwork for modern geology by recon-
structing Earth’s geological history [17].

At the dawn of the twentieth century, the concept of Earth as a complex system
shaped by the interactions of its various components started to take form. However, a
unifying theory that integrated the different branches into a cohesive whole had yet to
emerge.

At the dawn of the twentieth century, the concept of Earth as a complex system
shaped by the interactions of its various components began to take form. Throughout
the twentieth century, numerous scientists focused on their individual fields, working
on models with a reductionist approach rather than embracing the interconnected
knowledge and complexity needed for a comprehensive theory of the discipline.

It took nearly 70 years for the theory of plate tectonics to emerge. While it pro-
vided a unified explanation for many of Earth’s major phenomena, it did not fully
unify the fragmented field of Earth Sciences. The discipline remains divided into
various branches, each dealing with different environments—Iland, air, water, space,
soil, subsoil—yet all closely interconnected. This fragmentation is both a weakness
and a strength of Earth Sciences [18].
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Earth Sciences are characterized by an exceptional scope in both space and time,
promoting competencies, skills, and knowledge of great significance: the perception
of deep space, ranging from Earth’s core to the Solar System’s boundaries and beyond,
and the understanding of deep time, from the Solar System’s formation to the present
and into the future.

In this complex context, where intricate relationships, flows, and connections
abound, every aspect of Earth’s system is interconnected. Each geological event,
natural phenomenon, or even a simple rock fragment is crucial to understanding the
system’s structure and history. However, it is equally important to unify these dispa-
rate elements into a coherent framework, recognizing that the relationships between
them form a complex system. Each relationship must be studied, analyzed, and
understood in terms of its structure, history, and transformations. These relationships
must be integrated into a unified vision, for they collectively constitute a complex
system, even if some connections are difficult to understand due to their irregularity
and lack of repetition.

The combination of random processes, nonlinear interactions, unity, and com-
plexity is the fundamental element of the epistemology of Earth Sciences. As in all
scientific disciplines, a strong epistemology is necessary to address the core principles
of the discipline, the conditions that allow the construction of scientific knowledge,
and the methods used to achieve this knowledge.

Understanding the nature, purpose, foundations, and research methods of Earth
Sciences enables us to comprehend how knowledge is acquired, assess its validity, and
derives meaning from observation and experimentation.

6. Proposals

In many international contexts, the teaching of Earth Sciences remains an unful-
filled obligation.

Although it is present in many national curricula, as per data collected in a recent
survey, many teachers acknowledge that the discipline is not taught. Typically,
only basic notions—such as minerals, rocks, and occasionally volcanoes and earth-
quakes—are covered, particularly volcanic phenomena, due to their exceptionality
and the extraordinary scenic effects they produce.

While these topics represent essential foundational knowledge, they do not convey
the complexity of geological phenomena or the cause-effect relationships linking
these phenomena with their geological and geographical contexts, global dynamics,
and plate tectonics.

As a result, students often lose sight of the overall picture, recognizing only the
consequences of geological phenomena, without understanding their underlying
causes, which affect the student and imprint in the memory only if and when the
phenomenon affects directly or indirectly in some way. This differs from the percep-
tion of biological phenomena, which are often more immediately relevant to students.

Therefore, the methodological approaches used, the teaching tools available, and
even the sequence of contents presented must be analyzed and reevaluated, to make
Earth Sciences a focal point for understanding cross-disciplinary and multidisci-
plinary concepts and phenomena—often unpredictably interconnected and to make
the subject both accessible and engaging, as it too often is not.

This shift in teaching methods is particularly relevant in our current era, where
catastrophic events occur frequently and dramatically. Although these events are part
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of the cyclical normality of geological dynamics, they often lead to extraordinary
tragedies.

Using these events as learning tools is particularly effective in demonstrating that
Earth Sciences is an exciting and dynamic field. It helps students understand funda-
mental concepts of cause-effect relationships and complexity, much like how Thomas
Kuhn described plate tectonics in his work [19]. He characterized plate tectonics as a
revolutionary theory that required a complete rethinking of major geological themes,
from tectonics and orogeny to biogeography.

6.1 Using models and hands-on approaches

To achieve objective, verifiable knowledge and meaningful learning, experimental
sciences rely on the experimental scientific method, which involves data collection,
hypothesis formulation, and rigorous mathematical analysis. This method is con-
sidered essential for science, as many thinkers argue that if it cannot be applied to a
context, it is not science, and the theory remains unverifiable. However, applying this
method to most Earth Sciences phenomena presents significant challenges.

Geological phenomena such as landslides, avalanches, earthquakes, eruptions, or
orogenesis cannot be reproduced under identical conditions to yield the same results,
nor can they be fully replicated in a laboratory setting. Even when rocks are recreated
in a lab, the results are similar but not identical to those found in nature. As a result,
mathematical models and virtual simulations of events like landslides or earthquakes
become necessary and often effective tools, though they have limitations due to the
unpredictable variables introduced by reality.

In experimental sciences, meaningful learning is facilitated through laboratory
teaching, which prioritizes direct experience over the mere transmission of theoreti-
cal knowledge. “Laboratory” here refers not just to physical spaces and equipment
but to methodologies involving reasoning, exploration, experimentation, error, and
reworking [20].

Models play a crucial role in many scientific disciplines, including Earth Sciences,
where they help understand aspects of the Earth that are too small, too large, or
otherwise inaccessible for direct observation. By using strategic simplifications,
models assist in grasping complex systems. Common models in Earth Sciences include
representations of geologic structures, volcanoes, faults, the water cycle, the Earth’s
interior, and plate margins. However, while models facilitate understanding, there is a
risk of trivializing or oversimplifying systems and problems [21-23].

Earth Sciences offer numerous opportunities for exploration through models or
simulations. Examples include studying seismic waves with springs, illustrating plate
margin evolution with simple converging or diverging panels, visualizing convection
currents with chocolate pudding, and simulating debris deposition with pipe sections.
To prevent oversimplification and ensure effectiveness, models should encourage
operational and investigative approaches. They should be analyzed as a whole and
integrated appropriately into the complex system.

Models should stimulate observation, hypothesis formulation, reasoning, and the
development of general rules, while incorporating various variables and maintaining
certain constants. Despite their simplicity, these tools have proven to be effective in
promoting understanding of global dynamics and natural phenomena. Although
they do not always facilitate practical experimentation and investigative methodolo-
gies, they succeed in intriguing students of different educational levels and promote
specific skills through the manipulation of materials.
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Progressing to more complex models, possibly with software support, and contex-
tualizing them within personal, school, regional, or national contexts enhance their
effectiveness in understanding phenomena [24, 25].

6.2 Changing the sequence

Motivating students to engage with the geosciences and raising awareness of
geo-environmental issues—both within education and broader society in Italy and
in many nations around the world—requires careful consideration of curriculum
development.

The sequence in which topics are introduced can significantly influence students’
understanding and interest. Given the nature of the discipline, as discussed earlier,
the traditional teaching approach should be reconsidered to enhance both the teach-
ing path and the resulting learning outcomes.

The sequence commonly used in many curricula can often be illogical. For exam-
ple, students may be asked to study and identify metamorphic rocks—a complex task
even for specialists—before they understand the context of global tectonics. Similarly,
the study of volcanoes might address their structure and activity while leaving the
discussion of causes and chemistry to the end of the curriculum.

Typically, a bottom-up approach is employed starting with fundamental concepts
like minerals and rocks before progressing to more complex phenomena such as
volcanoes, earthquakes, and eventually plate tectonics.

Of course, by starting with simpler concepts, students can gradually build their
knowledge, making it easier to grasp more complex ideas as they progress. Students
develop a solid understanding of basic geological materials and processes: initial
topics, such as minerals and rocks, are tangible and can be explored through hands-
on activities, such as rock identification and mineral analysis, making learning
more interactive and engaging. Furthermore, this basic knowledge is fundamental
to understanding more complex geological phenomena, and the gradual increase in
complexity helps manage the cognitive load, allowing students to build knowledge
step by step.

However, the initial focus on basic concepts may seem dry or less exciting to some
students, potentially leading to a lack of interest before they reach more stimulating
topics like volcanoes and earthquakes. Moreover, without a general understanding of
plate tectonics, students might struggle to see how these foundational topics fit into
the broader picture of Earth’s dynamic systems.

It might be helpful to reverse the traditional sequence, from the particular to the
general. An alternative might be a top-down approach, starting with the complex-
ity of global dynamics to provide a general picture and then delving into specific
phenomena, materials, and concepts. By reorganizing the structure of Earth Science
teaching and focusing on a more integrated, engaging, and student-centered
approach, it is possible to improve understanding and make learning more meaning-
ful and effective.

By presenting the big picture first, students can appreciate the relevance and
interconnectedness of subsequent topics. Starting with plate tectonics—a dynamic
and global concept—can capture students’ interest early on, making subsequent stud-
ies of rocks and minerals more meaningful. This approach helps students understand
why earthquakes and volcanoes occur, providing a compelling context for further
study and making the overall learning experience more focused and connected to
real-world phenomena [26].
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By understanding the broader context first, students can better appreciate how
details such as rocks and minerals fit into broader geological processes, whereas
starting with minerals and rocks may be perceived as dry and less exciting, especially
for a student already disinterested in systematic learning. For instance, instead of
merely classifying metamorphic rocks, students could investigate why metamorpho-
sis occurs, how the structure changes, and where such processes might happen. This
inquiry-based approach encourages a deeper understanding of the causes behind
geological phenomena rather than just memorizing definitions and classifications.

Ultimately, the aim is to promote a deep and integrated understanding of geo-
sciences that highlights the importance and interest of studying Earth’s dynamic
systems. A top-down approach can be more flexible and adaptable, allowing the
teachers to tailor lessons to students’ interests and current events. This responsive-
ness can help maintain student attention and curiosity. Encouraging students to
explore topics of interest to them within the framework of plate tectonics can foster
a sense of discovery and excitement. This approach can help mitigate boredom,
making learning feel more like an adventure than a chore. Combining elements
of both approaches may be the most effective strategy. For example, introducing
plate tectonics at the beginning to provide context and revisiting it after covering
the core topics can capture students’ interest from the start. This hybrid approach
can promote engagement and interest in the geosciences, emphasizing their role in
addressing global challenges like climate change, natural disaster management, and
sustainable resource use.

Of course, expanding the case studies to include examples from online learning
platforms could significantly enhance the relevance of teaching strategies in Earth
Sciences, especially as digital learning environments allow for the integration of
interactive tools such as virtual field trips, real-time data analysis, and simulations of
geological processes, making the subject more accessible and engaging for a broader
range of students.

6.3 Opening to new approaches by intersecting with other fields of research

In Earth Science teaching, knowledge is often presented as isolated entities,
disconnected from the broader theory of plate tectonics. These phenomena are thus
presented peripherally, only as effects of plate convergence or divergence, rather than
as integral parts of the overall dynamics that explain their existence. This fragmentary
perception of Earth Sciences contributes to the feeling that the discipline is composed
of disjointed contents, responsible for tragic events in human history but lacking sci-
entific coherence. This limited perspective severely limits the attractiveness, interest,
and desire to discover, research, and become passionate about the subject.

Earth Sciences should be viewed as a unified field, interconnected with various
scientific and humanistic disciplines, forming a complex system that spans space
and time. A broader perspective is needed, one that integrates Earth Sciences with
other fields of study. This involves developing connections and effectively managing
information, to help students understand the intricate relationships between histori-
cal events of the twentieth century and scientific discoveries that contributed to the
theory of plate tectonics [27, 28].

For instance, many discoveries that shaped plate tectonics theory would not
have emerged without the specific historical contexts in which they were made.
Conversely, scientific knowledge and discoveries have profoundly influenced history
and various cultural and social spheres.
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This new perspective should not replace the fundamental knowledge of geological
phenomena, plate tectonics, natural hazards, and the atmosphere, which form the
essential basis for understanding cause-effect relationships and complexity.

The entire history of the Earth, from its formation to the present day, is the result
of numerous geological events—volcanic eruptions, earthquakes, meteorite impacts,
landslides, and faults—that have radically transformed the natural environment, both
geological and biological. These transformations range from slow processes, such as
orogenesis or the opening of a fault, to rapid events like earthquakes.

Understanding the complexity and uniqueness of the Earth System and global
dynamics through cause-effect relationships is crucial. While these concepts are clear
to geologists, they are often poorly understood by students due to traditional, trans-
missive, didactic teaching methods. A reimagined learning path, built through logical
steps and historical connections, can reveal how Earth Sciences provide a fundamen-
tal understanding of both past and recent historical or cultural events. These events
are sometimes predictable and known, sometimes unforeseen. The aim should not
surprise with great revelations but explain unexpected connections with the aim to
prevent them from becoming mere anecdotes.

This new perspective can make Earth Sciences more fascinating for those who
find them boring and unattractive, and more meaningful and fundamental for those
who consider them marginal in the broader context of sciences. It is well known that
volcanoes, and especially the products of their eruptions, have played a fundamental
role in Earth’s history. They are responsible not only for fundamental actions in the
activation of plate tectonics but also for the contribution of many elements and
chemical compounds, such as water vapor and carbon dioxide, which are the cause of
the greenhouse effect and thus the habitability of our planet. In addition, volcanoes
have contributed nutrients that have made the Earth’s crust fertile. They have been
the cause of mass extinctions and climate change and may even have played a role in
the formation of the first organic molecules. However, eruptions throughout geologi-
cal and historical eras have had different consequences, some predictable and some
unpredictable. The countless relationships between the eruption of Tambora in early
April 1815, now widely recognized even in school textbooks, clearly illustrate how
the effects of such a significant geological event influenced history, as perhaps did the
battle of Waterloo and the defeat of Napoleon, culture, and literature (e.g., the birth
of Gothic literature with works like “Frankenstein” and “Dracula”), art (e.g., Turner’s
red sunsets), and society (e.g., mass migrations due to the agricultural crisis caused
by low temperatures). Countless other examples demonstrate the profound connec-
tions between geological events and ethical, social, and even biological factors [29].

6.4 Promoting new research fields

New fields of research are rapidly emerging and evolving in both biology and the
Earth Sciences. The traditional image of the geologist as a field surveyor—engag-
ing in cartography, sample collection, and stratigraphic surveying—symbolizes the
early days of the geosciences. While this remains an essential aspect of the discipline,
requiring fieldwork and direct observations, geosciences are increasingly transform-
ing into a high-tech field [30].

Emerging disciplines and advancements in technology are improving precision,
efficiency, and analytical capabilities.

For example, Geoinformatics and Geographic Information Systems (GIS) are
fundamental tools for analyzing and visualizing geospatial data and modeling the
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subsurface in 3D. Remote sensing and Earth observation employ drones and lidars to
map and monitor the Earth’s surface, tracking environmental changes like deforesta-
tion and melting glaciers. Advanced geophysics and seismology use high-resolution
seismic imaging to study the Earth’s internal structure and provide real-time monitor-
ing for earthquake prediction [31].

Other rapidly developing fields include geochemistry and subsurface micro-
biology, which examine chemical interactions between minerals and fluids in the
subsurface and search for microbes in extreme environments. Geothermal energy
and renewable resources focus on exploring and developing geothermal energy and
studying its environmental interactions. Numerical modeling and simulation utilizes
supercomputers to simulate geological processes and model fluid flows in reservoirs
and aquifers [32, 33].

Geomechanics and geotechnical engineering study slope stability, as well as the
prevention of geological hazards, using advanced sensors to monitor rock and soil
deformation and sophisticated applications to simulate phenomena by varying the
parameters of the factors involved. Palaeoclimatology and climate reconstruction
analyze marine sediments and glaciers to reconstruct past climates and study stable
isotopes to understand climate change. Geoarchaeology and ancient landscape
research studies use geophysical and geochemical techniques to discover archeological
sites and study the evolution of the landscape in relation to ancient human activities.

Even traditional fields like mineralogy are evolving, with research focused on
discovering new minerals and materials for technological applications, including
critical materials for advanced technologies like batteries and magnets. Forensic
geology applies geological principles to legal and criminal matters by analyzing soil,
mineral, and rock samples to determine origins and connections using petrography,
mineralogy, and sedimentology [34, 35].

A particularly interesting but under-recognized field is geoethics, which studies
and practices ethical principles in the geosciences, addressing the moral and social
implications of geoscientific research. Geoethics emphasizes sustainable practices
and the welfare of future generations, promoting public awareness and ensuring that
geoscientific knowledge benefits society and protects the Earth [36, 37].

Knowledge and development of these disciplinary branches also in school cur-
ricula, presented through appropriate teaching and learning processes, can substan-
tially change students’ perception of geology or geosciences.

They would no longer view fields merely as the study of “stones and disasters,” but
rather as Earth and Environmental Sciences, intriguing and vital for understanding
and responsibly managing our planet resources This shift underscores the importance
of sustainable land use and conservation for future generations.

7. Conclusion

Curiosity is a natural characteristic of many students and can be a powerful driver
of learning. However, solely relying on natural curiosity is not sufficient, as it can wane
over time, especially when students encounter difficult or abstract concepts. Curiosity,
which is most prominent among younger students, often leads to the exploration of con-
cepts in a non-linear way. While this approach fosters discovery, it may not effectively
support the acquisition of structured concepts, relationships, and processes, especially
in formal education settings. This is particularly important in the sciences, where under-
standing fundamental concepts is crucial for application and future learning.

71



Motivation in Learning

7.1 The importance of motivation in learning

When curiosity alone is no longer sufficient, additional strategies are needed to sus-
tain motivation. These strategies help maintain students’ interest and effort, encourag-
ing them to engage with challenging materials. For example, connecting scientific
concepts to real-world applications and aligning them with students’ personal interests
can be effective. Science requires sustained effort to grasp complex concepts and
complete experiments, rather than simply memorizing facts. While younger students
benefit from play and exploration, older students require relevance and autonomy
in their learning. Therefore, motivational strategies should focus on the relevance to
future aspirations, opportunities for independent research, and solving real-world
problems. In the field of geosciences, these strategies can be particularly powerful.

7.2 Challenges in geosciences

Geosciences play a crucial role in understanding Earth processes and addressing
global challenges such as climate change, natural disasters, and resource manage-
ment. However, engaging students in geosciences can be challenging due to the sub-
ject’s complexity and interdisciplinary nature. Traditional lecture-based approaches
are still prevalent in geoscience education, which can hinder student engagement
and understanding. Innovative teaching methods, such as inquiry-based learning,
problem-based learning (PBL), and the use of technology, can enhance learning and
motivation. However, the integration of interdisciplinary concepts and connections
with real-world applications need further improvement.

To address these challenges, a radical curriculum overhaul is needed, along with
proper teacher training and essential collaboration between the school system and
academia. Curriculum design must emphasize the relevance of geosciences in address-
ing global challenges. Promoting active learning approaches, such as inquiry-based
learning and PBL, can significantly increase student engagement. The use of digital
tools and resources, such as virtual labs, interactive simulations, and algorithms for
the classification of rocks, minerals, or sedimentary processes, can make geosciences
more accessible and engaging. However, these tools must be used actively and interac-
tively, rather than merely as substitutes for traditional learning processes. Just as using
Google as a navigator can make us passive executors without a clear understanding of
the context, observing and interacting with digital tools in geosciences allows students
to place phenomena or processes in their proper context, whether real or virtual.

Future research could then focus on the effectiveness of various innovative teaching
methods, such as inquiry-based learning and PBL, in improving student engagement
and comprehension in geosciences. This could involve employing mixed-method
approaches, combining quantitative measures (e.g., assessments of student under-
standing) with qualitative feedback (e.g., student interviews) to gain a comprehensive
understanding of how these methods influence learning outcomes. The use of digital
tools, virtual labs, and interactive simulations, such as field trips, could impact stu-
dents’ understanding of complex geoscientific concepts; researchers could assess the
impact of these tools on student motivation and engagement compared to traditional
teaching methods, utilizing control groups to draw clearer conclusions about their
effectiveness. It will be essential to investigate how teacher professional development
is crucial for equipping educators with the skills to implement motivational strategies
effectively. Research could focus on the correlation between teacher training in innova-
tive pedagogical methods and student outcomes, providing evidence for the necessity
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of such programs. Additionally, studies could explore how connecting geoscience con-
tent to real-world applications affects student motivation and learning. Longitudinal
studies could monitor student interest levels and engagement in geosciences before and
after implementing curricula that emphasize the relevance of geosciences in addressing
global challenges such as climate change or natural disasters. Finally, interdisciplinary
approaches to geoscience education could examine the benefits of integrating geosci-
ences with other disciplines, such as economics or social sciences, to provide a more
holistic understanding of Earth processes and their implications.

Motivation remains, then, a critical factor for the success of geoscience learning.
By analyzing current teaching-learning processes, evaluating existing methodologies,
and proposing targeted strategies, educators can improve student engagement and
learning outcomes in geosciences. Implementing these proposals requires a collabora-
tive effort among teachers, academia, institutions, and policymakers to create an
educational environment that fosters curiosity, critical thinking, and a passion for
understanding Earth and its processes.
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Chapter 5

Motivating Teachers in Active
Methodologies Using Design
Thinking: Learning Analytics

Adela Garcia-Aracil and Rosa Isusi-Fagoaga

Abstract

Motivation is essential in human behavior and central to studying personal con-
duct. In educational contexts, motivation improves the teaching-learning process by
encouraging teachers and students to achieve favorable impacts and positive results,
hence reducing dropouts related to the Sustainable Development Goals for improving
Quality Education. The issue of implementing active methodologies, which focus on
placing students at the center of the learning process and making them the primary
agents of discovery, is often seen as a substitute for traditional lectures. However,
active learning methods complement and enhance conventional teaching approaches.
Despite evidence showing that active learning improves students’ comprehension
and information retention, adoption of these methodologies remains limited. While
this issue affects various levels of education, it is particularly significant in higher
education. Often, degree programs rely heavily on theoretical content, creating a
disconnect between theory and practice. This can result in poor performance and low
success rates. In this chapter, through learning analytics, we explore how to motivate
higher education teachers to apply active teaching-learning methods. Design thinking
was the tool used to understand the teaching-learning process as it strongly empha-
sizes creativity, collaboration, and practical problem-solving, which align with the
challenges and opportunities educators face in contemporary learning environments.

Keywords: active methodologies, teachers’ motivation, quality education,
design thinking, learning analytics

1. Introduction

Motivation drives individuals’ actions and behaviors toward achieving goals in
work and other life settings [1]. Efforts to enhance academic performance are unlikely
to succeed without addressing teachers’ motivation. When individuals are intrinsi-
cally (i.e., derived from within the person or from the activity itself) and extrinsically
(i.e., derived from rewards, material possessions, prestige, or positive evaluations)
motivated, they are more likely to deliver services efficiently and effectively to both
their institutions and their stakeholders [2]. It is widely recognized that teachers’
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instructional effectiveness is crucial to students’ learning and academic success [3].
In this sense, motivated teachers look to improve their teaching methods, focusing on
quality and productivity. In their pursuit of excellence, they employ diverse teaching
strategies that meet student needs, ensuring that the learning objective outlined in the
lesson is achieved effectively, making pedagogical methodology a crucial topic [4].

One of the major concerns in education is choosing the most effective teaching
method to engage students. While lecture-based learning remains the most com-
mon approach for delivering theoretical content, other pedagogical strategies that
promote more active involvement, such as problem-based, project-oriented, and
case-based learning, can also be beneficial [5]. Additionally, educational technology
plays a significant role in motivating both teachers and students by fostering engage-
ment and supporting personalized learning experiences [3]. Platforms like Moodle or
Blackboard enable students to access resources anytime and collaborate with peers,
increasing their sense of autonomy and self-efficacy [5]. Online courses and virtual
communities further inspire teachers to expand their skills and collaborate with global
peers, enriching the teaching-learning process and motivating them to achieve greater
effectiveness and satisfaction in their roles [2]. Furthermore, these methods can be
integrated with collaborative learning, enhancing the educational experience [6].

One educational method that enhances collaborative learning is the design think-
ing approach [7]. The concept of design thinking was first introduced by Simon [8]
as a way of thinking applied to complex problems, focusing on decision-making and
problem-solving. Industrial design, architecture, and engineering further shaped
design thinking. As this approach evolved, human-centered design emerged as a core
principle, emphasizing empathy for users and deep insights into their needs. This
development phase shifted the focus from designers as problem-solvers to involving
end users in the creative process, ensuring that solutions were tailored to real-world
needs [7]. In the late 1990s and early 2000s, design thinking was applied in areas
beyond product design, particularly in business and education, to foster creativity
and teamwork across disciplines [9]. Furthermore, results from the literature review
on design thinking show that this approach is mainly associated with competency
setting in terms of multidisciplinary collaboration, creativity, problem-solving, and
empathy, particularly in higher education [1, 6-7, 10, 11]. However, some studies
indicate a lack of systematic evaluation of design thinking outcomes and precise,
performance-based metrics to assess its impact [12, 13].

In this chapter, we assessed part of the impact of a design thinking approach,
analyzing how its implementation can increase teachers’ interest in applying design
thinking as a tool to increase students’ engagement and teachers’ competencies
associated with this pedagogical approach. We study the Spanish context in the
implementation of active teaching-learning approaches because it has not received
the attention it deserves compared to other EU higher education institutions, as most
Spanish teachers are accustomed to traditional, lecture-based methods of instruction
and feel that this approach is time-consuming to implement [5, 11]. For that purpose,
we implement a design thinking exercise with teachers from a public university in
Spain, particularly the University of Valencia (UV). The teaching-learning approach
was organized into five sessions, lasting 2 hours each, during the second quarter of
the academic year 2023/2024. It helped us identify the challenges Spanish universi-
ties have overcome to increase the use of active teaching-learning methods. After
this introduction, we describe the Spanish higher education regulation for teachers
in Section 2; next, we describe the methodology in Section 3; results are reported in
Section 4, and conclusions and policy recommendations are shown in Section 5.
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2. Spanish higher education regulation for teachers

National laws, university regulations, and specific institutional policies primar-
ily govern the regulation of higher education teachers in Spain. The Spanish Higher
Education System comprises 50 public and 34 private universities. In the 1980s, Spain
underwent a significant legal reform with the approval of the University Reform Act
(Ley de Reforma Universitaria, LRU) to democratize the internal structure of universi-
ties and move from direct state intervention to institutional autonomy to enhance
higher education quality. However, it was not until the Organic Law of Universities
(Ley Orgdnica de Universidades, LOU), initially formulated in 2001 and modified in
2007 and 2021 (the later introducing additional changes to improve the quality of
education) (Ley Orgdnica para la Mejora de la Calidad Educativa, LOMLOU), that the
recruitment, roles, and promotion of teaching staff were regulated [14].

There are several professional categories for the academic staff. These positions
are distinguished by tenure status, rank, and contractual terms as follows: (i) Full
Professors, the highest academic rank tenured position, held by those with extensive
teaching and research experience; (ii) Associate Professors, tenured faculty members
who conduct research and teach at undergraduate and postgraduate levels. They used
to apply for promotion to full professor once they meet the necessary qualifications
controlled by the National Agency for Quality Assessment and Accreditation of
Spain (Agencia Nacional de Evaluacion de la Calidad y Acreditacion, ANECA); (iii)
Permanent Professors, similar to tenured professors, but under slightly different
contractual conditions as they also need to pass a national accreditation process; (iv)
Assistant Professors, junior academic staff with temporary contracts, often in the
early stages of their academic careers; (v) Adjunct Professors, part-time lecturers,
often professionals from outside academia, who bring practical experience to the
classroom. Therefore, the recruitment process for public university teaching staff is
highly regulated and includes accreditation by ANECA, which evaluates primarily
research outputs, teaching experience, and recent knowledge transfer activities [15].
After obtaining ANECA accreditation, candidates must participate in a competi-
tive selection process organized by universities and evaluated by a panel of experts.
Furthermore, Spanish higher education teachers are subject to periodic evaluations
to ensure the quality of their teaching and research. However, research productivity,
impact factors of publications, and citations are rather relevant than teaching effec-
tiveness, which influences teaching methods [5, 14].

National labor laws and collective agreements regulate the work conditions of
public higher education teachers. For instance, professors who get tenured positions
enjoy considerable job security as their positions are protected by law. Tenured faculty
members can only be dismissed under specific circumstances, such as serious miscon-
duct or inadequate performance [16]. The national government and regional authori-
ties also standardize salaries for public university professors. Pay scales depend on
rank, tenure status, and the region in which the university is located. Faculty can also
receive bonuses based on research productivity and service to the institution [14].
However, teaching hours are defined by contract, with most full-time professors
expected to teach around 240 hours per year. Research activities are often conducted
outside these teaching hours, and the balance between teaching and research varies by
position and university [17, 18].

In this framework, teachers in Spanish public universities are subject to a struc-
tured accreditation, career development, and evaluation system, with a strong
focus on research productivity and, recently, knowledge transfer instead of teaching
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efficiency. Although institutions promote academic excellence, research pressures

to get accreditation standards, primarily through ANECA, influence that faculty
members may be less inclined to engage in innovative teaching practices, undermine
teachers’ creativity, and diminish teaching productivity. Therefore, analysis of the
academic environment and teachers’ concerns may enhance the university’s capacity
to address the quadruple demands of teaching, research, knowledge transfer, and
administrative responsibilities. In this study, one way to explore part of teachers’ con-
cerns is through the implementation of the design thinking approach, which focuses
on understanding teachers’ needs and generating creative solutions, as shown below.

3. Methodology

In 2022, the Spanish Higher Education System, primarily composed of universi-
ties, includes 84 universities, with 50 being public and 34 private [19]. Nine of these
universities were established in the sixteenth century. Unlike many other countries,
the nineteenth century and the Industrial Revolution did not see the emergence of
new institutions. However, significant expansion began in the 1970s as the system
transitioned from serving an elite to providing mass higher education [14]. We focus
our study on the University of Valencia (UV—Universitat de Valéncia) as it was set up
in 1500. It is one of the oldest Spanish public universities offering courses in tradi-
tional and technical disciplines, including around 40,000 students, 4700 lecturers,
1600 researchers, and 2200 administrators [20]. UV defines itself as a public service
responsible for providing students with the teaching needed for their education, their
preparation for professional practice or artistic activities, and their relevant academic
qualifications. Moreover, it is concerned with updating the knowledge, skills, and val-
ues of its staff, lecturers, and researchers at all levels of education. It encourages both
basic and applied research, scientific and technological development, and spreads
culture within society [5].

For our analysis, we chose a cross-sectional study and based our approach on [5]
study, ensuring both data validity and reliability. The fieldwork involved 47 teach-
ers hired at the UV during the academic year 2023/2024. The sample was composed
of 59% women and 41% men. The average age of the teachers who participated in
this study was 45. The teaching-learning approach was organized during the second
quarter of the academic year 2023/2024. It was organized into five sessions, lasting 2
hours each. We employed the design thinking method to allow the collection of both
quantitative and qualitative information [21]. The selection of the sample was not
probabilistic. The teachers signed up for the study on their initiative through the UV
Permanent Training and Educational Innovation Service. We got a representation
of the following teachers’ knowledge area: 35.29% associated with Social Sciences
(excluding Education), 17.65% associated with Education, 29.41% associated with
Health, and 17.65% associated with Natural Sciences. There was no representation of
teachers from the humanities and engineering fields.

By implementing design thinking in a teacher training program, we tried to ana-
lyze the level of engaging teachers’ professional development by focusing on empathy,
creativity, and iterative problem-solving. First, we conducted an online survey based
on the literature review [5, 10, 21] to identify teachers’ background (e.g., gender
and professional category) and experiences implementing active teaching-learning
methodologies (e.g., flipped classroom, gamification, project-based learning, service-
learning, and design thinking, among others) (around 30 minutes). Participants
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were informed that data collection was part of the study, and their responses were
voluntary and anonymous. Then, we organized a focus group [10, 11] with teachers
to better understand their day-to-day experiences and the dynamics of their teach-
ing methods, with the following discussion questions: What is your typical day like a
teacher? What are the biggest challenges you face in the classroom? What strategies do
you use to keep students engaged? What teaching methods do you find most effec-
tive? (around 60 minutes). After that empathize activities, some areas for classroom
management were identified as core challenges (around 30 minutes). Among them,
the most important was the concern about keeping students engaged during lectures
using mobile devices or laptops as a powerful tool for learning rather than a source of
distraction. Then, a brainstorming session was organized to explore different ideas
and approaches for addressing the identified challenge (around 30 minutes), followed
by a short prioritization of ideas, considering novelty, innovation focus, and viability
(around 60 minutes). The following session was associated with the LEGO bricks
prototyping activity, which allowed us to visualize ideas quickly and explore differ-
ent solutions tangibly. Teachers were divided into small groups of four, encouraging
collaboration and allowing participants to share ideas and resources (around 30 min-
utes). Each group had the opportunity to present their LEGO prototype to the class.
They explained their design process, challenges, and how their prototype addressed
the problem. Discussion was facilitated, where participants gave constructive feed-
back on each other’s prototypes (around 120 minutes). Participants could modify,
rebuild, or even start over if necessary (around 30 minutes). Prototypes were assessed
based on creativity, problem-solving, and how well they addressed the challenge.
Self-assessment and peer assessment were part of the process. Later, participants
were asked to reflect on what they learned from the prototyping process and how it
helped them understand the challenge matter better (around 30 minutes). Moreover,
the participants were asked to link the prototyping activity to their lecturers’ learn-
ing objectives and extend the use of design thinking as a teaching-learning approach
(around 30 minutes). Voluntary participants presented their enriched lecturers,
shifting from a content-based curriculum to a problem-based one. The discussion
was facilitated, highlighting what worked well, what could be improved, barriers
and solutions, and how the connection to the curriculum could be further developed
(around 120 minutes). Finally, participants were requested to fill out an online
survey. A battery of closed questions was drawn up to check the degree of knowledge
they gained after the teaching-training approach (around 30 minutes) [5, 10, 21].
Both questionnaires, the former and the latter, were distributed via Google Forms, a
platform chosen for this accessibility and ease of use. Once the data collection phase
was completed, the dataset was exported into a compatible Excel format and later
imported into STATA software. STATA was employed to perform descriptive statistics
and accurate analysis to ensure the validity and reliability of the study’s findings.

In the following section, we present the most significant results gathered from
direct observations, the narratives, and participants’ opinions according to the
surveys.

4, Results

Participants were asked about their knowledge of the design thinking approach.
Only 29% knew the design thinking approach but never implemented it in their
lecturers. The rest, 71%, pointed out their unfamiliarity with that approach, although
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they used other active methodologies such as collaborative work (31%), gamification
(22%), flipped classroom (12%), and project-based learning (6%).

For those who implemented active methodologies in their lecturers, most of them
were associate professors (including permanent professors) (29.82%) and adjunct
professors (24.85%). However, full p rofessors (8.52%) and assistant professors
(7.81%) do not frequently use active teaching methods in the classroom. One possible
explanation for this result might be generational differences in teaching approaches
[22]. On the one hand, the literature indicates that associate professors adopt more
innovative and student-centered teaching methods than their senior counterparts.
However, Full Professors, who often have more years of teaching experience, maybe
more accustomed to traditional, lecture-based approaches might be predominant at
the start of their teaching careers [4]. Another possible explanation could be linked
to the criteria for promotion and tenure. In this sense, associate professors seeking
promotion to full professor may feel more pressure to demonstrate innovation in their
teaching practices. However, full professors who have already secured promotion
might focus more on research productivity or administrative duties, reducing their
motivation to modernize their teaching methods [5, 23]. On the other hand, adjunct
professors often prioritize teaching over research or service duties, as their positions
are centered around collaborative projects, interactive discussions, and technology-
enhanced learning, less bound by rigid curricular requirements or research commit-
ments compared to tenure-track assistant professors. In contrast, assistant professors
are particularly those who have recently completed their doctoral studies, may have
less professional experience outside academics, and may initially focus on traditional
lecture-based methods they encountered during their education. Moreover, the latter,
who are on a tenure track, often prioritize research outputs (e.g., publishing research
and citations) over teaching innovation [24-26].

Regarding gender differences in teaching practices, we observe that females
implement more active teaching-learning approaches (41.76%) than their male
counterparts (29.24%). Some literature provides insights into gender differences
in pedagogical strategies, remarking that female teachers are more likely to adopt
student-centered approaches, which are closely aligned with active learning,
encouraging interaction, discussion, and collaborative learning [6, 27]. However,
male teachers might be more hesitant to use active learning methods if they perceive
them as time-consuming or less efficient for content-heavy courses. This percep-
tion can lead to a preference for more direct instruction or traditional lecture-based
teaching [28].

As design thinking is a problem-solving approach that centers on understanding
the needs of users and encouraging innovation by combining empathy, ideation,
and experimentation, we asked the participants the extent to which they had some
competencies related to identifying, addressing, and resolving problems. The aim was
to assess the participants’ development of these competencies after implementing the
design thinking based on the teaching-learning approach. A pre-test and post-test
methodology were employed, using a Likert scale ranging from 1 (not at all) to 5 (very
much). The competencies assessed included: (i) the ability to genuinely understand
and respect others’ perspectives and emotions (empathy); (ii) the ability to identify
problems (problem identification); (iii) the tendency to generate or recognize ideas,
alternatives or possibilities that may be useful in solving problems (creativity); (iv)
the process of designing or developing solutions to a problem (prototyping); (v) the
willingness to explore different options to find solutions, even when they may not be
immediately satisfactory (embracing experimentation/learning from failure); and
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(vi) the ability to work with other disciplines toward a shared goal (multidisciplinary
collaboration). Table 1 shows the participants’ level of competencies before and after
the design thinking approach by gender and field of study.

On average, Table 1 shows that the participants’ level of competencies increased
for all the items addressed during the implementation of the design thinking
approach. All the differences between the pre-test and the post-test are statistically
significant. The higher gain was in the ability to collaborate with a multidisciplinary
team (from 3.88 to 4.58 points), followed by prototyping (from 4.00 to 4.35 points),
embracing experimentation and problem identification (see last column of Table 1).
Regarding differences between males and females, we observe that before the
implementation of the design thinking approach, the level of competencies is similar
between females and males; however, after the implementation of the design thinking
activities, male participants show higher gains in the level of competencies compared
to their female counterparts, overall in terms of empathy and creativity. Focusing
on specific socio-emotional competencies used in this study, trends in the literature
suggest that women score lower than men on self-reported measures of positive
self-concept and higher on measures of empathy and interpersonal relatedness [29].

Items Males  Females Social Education  Health Natural TOTAL
Sciences Sciences
Empathy
Pre-test 371 4.10 4.33 4.00 4.00 3.00 3.94
Post-test 414 390 3.33 3.00 4.80 5.00 4.00
Problem
Identification
Pre-test 371 3.80 4.00 4.00 3.59 333 376
Post-test 414 4.00 3.33 3.67 4.59 5.00 4.06
Creativity
Pre-test 371 3.50 3.83 367 340 333 3.58
Post-test 4.14 340 2.83 3.00 4.40 5.00 371
Prototyping
Pre-test 3.86 4.09 4.00 4.33 3.80 4.00 4.00
Post-test 4.28 4.40 367 4.33 490 5.00 4.35
Embracing
Experimentation
Pre-test 3.71 4.00 350 4.33 4.00 4.00 3.88
Post-test 4.28 4.09 3.67 3.33 4.80 5.00 418
Multidisciplinary
Collaboration
Pre-test 3.86 390 3.83 4.00 3.80 4.00 3.88
Post-test 4.57 4.60 4.33 4.66 4.59 5.00 4.58

*All differences between pre-test and post-test ave statistically significant at p < 0.10.
Source: Authors, based on COMETA data.

Table 1.
Participants’ level of competencies related to the design thinking based on the teaching-learning approach.
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Here, contrary to expectations, women scored higher in prototyping, and we found
gender differences mixed in embracing experimentation [30].

Concerning the field of study, Table 1 shows that the competency associated with
multidisciplinary collaboration significantly improved from pre-test to post-test in all
knowledge areas. However, after implementing the design thinking approach, the rest
of the competencies show an improvement in the knowledge areas associated with
Health and Natural Sciences and a decrease in Social Sciences and Education. These
results confirm that the design thinking approach fosters multidisciplinary collabora-
tion by encouraging diverse teams to work together to solve complex problems [31].

Moreover, it was asked to the participants to what extent the implementation of
the design thinking approach had increased their interest, on a Likert scale from
1 (not atall) to 5 (very much), in using that approach in their day-to-day lectures.
Most participants (70.59%) stated their interest in the design thinking approach had
increased. However, only 47.06% would apply during their lectures. Additionally,
82.36% of the participants enjoyed the LEGO bricks as a tool for prototyping the
innovative solution; however, only 11.76% would use LEGO during their lectures.
During the discussion sessions, the participants argued that they experience levels of
stress and job dissatisfaction due to the overwhelming workload, balancing teaching,
research demands (e.g., publishing regularly in international journals and looking
for external research funds), knowledge transfer (e.g., patenting and arranging
quadruple helix partnerships), and administrative duties. Consequently, teachers are
less disposed to engage in innovative teaching practices, pursue interdisciplinary col-
laborations, or even contribute to institutional services initiatives. This result was also
found by Isusi-Fagoaga and Garcia-Aracil [5], where teachers explained the difficul-
ties in implementing other active teaching-learning and evaluation methodologies
(see also [21]).

5. Conclusion

This chapter examines how to motivate higher education teachers in their teaching
practices through the use of active teaching-learning methods, in particular, by imple-
menting an approach such as design thinking. We focused on a public university in
Spain, particularly teachers from the University of Valencia (UV). Learning analytics,
which involved the collection, analysis, and data reporting of learners and their con-
texts, were used to understand and optimize learning and the environments in which
it occurred. Although most of our participants had experience in the implementation
of active teaching methods, few of them knew about the design thinking approach.
We choose this active teaching-learning methodology, which follows a twofold part: a
mindset and a dynamic non-linear process.

The design thinking approach was organized into five sessions, lasting 2 hours
each. As a creative process, design thinking follows a human-centered, action-
oriented, prototype-driven, and non-judgmental mindset. Thus, it espouses posi-
tivity, eliminates the fear of failure, and maximizes input and participation. Our
participants, higher education teachers, experienced all five design thinking stages:
Empathize, Define, Ideate, Prototype, and Test. During the process, the teachers were
asked about key difficulties they had addressed during their daily lectures. One of the
critical difficulties was keeping students engaged during lectures. The design think-
ing approach was laid out based on this problem. One advantage of the present study
was the robust design, which incorporated a clear operational definition of design
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thinking and reliable and validated measures to assess its effect on problem-solving,
creativity, and participants’ motivation in the learning process.

According to the data collected, the design thinking intervention positively
impacted teachers’ empathy, problem identification, creativity, prototyping, embrac-
ing experimentation, and multidisciplinary collaboration. Moreover, using LEGO as
a prototyping tool created a dynamic, hands-on learning environment that fostered
creativity, collaboration, critical thinking, and communication, improving teachers’
motivation in the learning process. However, the scope of this study did not allow
us to determine at what specific design thinking stage the strongest development of
teachers’ motivation in the learning process did occur. Based on the techniques and
teachers’ discussions (our students) adopted, we might conclude that collaborating
with a multidisciplinary team (i.e., members from different fields) brought unique
viewpoints, encouraging innovative solutions and more comprehensive approaches
to complex problems. By learning from colleagues in other fields, teachers gain
fresh perspectives and innovative tools to apply in their classrooms. This revitalizes
the teaching experience, making it more dynamic and inspiring both teachers and
students. Therefore, the opportunity to experiment with new ideas could enhance
teachers’ job satisfaction and motivation [32].

Furthermore, the discussions and reflections of our study conclude that from a
methodological perspective, the application of design thinking as a course design
strategy does not require fundamental changes in the way courses are currently
designed but offers additional tools and approaches that have been shown to improve
the process significantly [33]. It enhances experiential learning, bridging the gap
between academic knowledge and practical impact. Moreover, this approach enables
course designers to develop an in-depth understanding of the subject and how the
students will interact with the topic. It should be noted that teachers demand train-
ing in methodological approaches such as the one they received in their university
training service. These training programs can support teacher’ personal training to
get involved and take charge of their professional practices and can be replicated at
other educational levels. By equipping educators with innovative tools, strategies, and
mindsets, the programs enhance their ability to engage students effectively and adapt
to dynamic classroom environments. Then, teachers can proactively address chal-
lenges, design creative solutions, and lead innovations within their classrooms and
institutions.

Public policies should support continuous teacher training in innovative pedago-
gies, including collaborative learning, ensuring educators can effectively implement
these methods. This may involve investment in modernizing classrooms with technol-
ogy that enables interaction (e.g., smartboards, Moodle), flexible learning spaces,
and promoting collaborative networks and partnerships with other educational
institutions, industries, NGOs, or other government bodies. Moreover, institutions
should reconsider promotion and tenure criteria to acknowledge and reward faculty
members’ contributions to teaching, research, and service equitably. Balancing the
emphasis on research productivity with the recognition of teaching excellence is
essential for promoting faculty engagement and job satisfaction, fostering teachers’
motivation and retention in the profession. Furthermore, public policies should
consider integrating active teaching-learning methods into national curricula, which
could encourage teachers to move away from traditional, lecture-based instruction
toward more engaging participatory approaches.

In conclusion, the findings of this study suggest that active methodologies cen-
tered on collaborative learning present a viable alternative to the traditional lecture

85



Motivation in Learning

format overall when the subject matter is primarily theoretical. However, our study
has certain limitations. We especially concentrated on a public university in Spain,
and the number of participants in our sample was not randomly representative
regarding the knowledge area at the university. Further research could be done by
examining additional higher education institutions and analyzing if there are differ-
ences between public and private universities and between generalist and specific-
knowledge areas of universities.
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Chapter 6

Multidimensional Academic
Anxiety: Examining
Domain-Specific Differences
and Motivational Impacts

Qian Li and Rosalie Palaroan

Abstract

Academic anxiety significantly influences students’ academic achievement and
motivation in learning. As a domain-specific emotional experience, academic anxiety
differs significantly across various academic domains due to the specific cognitive
challenges and academic expectations imposed by each discipline. The current study
adopted a systematic literature review approach to synthesize recent empirical find-
ings focused on students’ academic anxiety across various domains and to provide
insights into how academic anxiety varies by subject and how it influences motiva-
tion. Drawing on control-value theory, the systematic literature review synthesized
findings from 71 empirical studies. The analysis revealed that academic anxiety is a
multidimensional experience that includes both emotional reactions and cognitive
appraisals. Higher levels of academic anxiety were consistently associated with lower
levels of motivation across all domains. However, strategies to reduce anxiety and
improve motivation should be tailored to the unique characteristics and demands
of each academic domain. This review highlights the complex relationship between
academic anxiety and motivation, demonstrating how specific motivational factors,
such as competence belief, intrinsic value, and utility value, can affect anxiety levels.
Practical strategies are proposed for educators to support student motivation and
mitigate anxiety in the classroom.

Keywords: academic anxiety, math anxiety, second language anxiety, student
motivation, control-value theory

1. Introduction
1.1 Research background

Academic anxiety, characterized by feelings of tension, apprehension, and
fear that students experience within learning tasks, plays a crucial role in shaping
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students’ motivation, engagement, and school-related outcomes [1]. Previous
research has revealed a range of negative consequences associated with high levels
of academic anxiety, including diminished academic performance, low self-esteem,
disengagement from learning tasks, self-handicapping behaviors, and avoidance of
certain majors and career paths [2]. Academic anxiety remains a prevalent issue in
K-12 education and has been extensively studied across various disciplines with the
aim of understanding the antecedent factors and developing effective strategies or
interventions to reduce anxiety and support students’ learning [3, 4].

Control-value theory, a comprehensive framework for understanding the role of
academic emotions, offers a cohesive perspective on the relationship between aca-
demic anxiety and student motivation [5]. According to this theory, two key factors
shape academic emotions, including academic anxiety: students’ perceived control
over learning outcomes (i.e., beliefs in their own competence to succeed in learning
tasks) and their value beliefs related to academic tasks (i.e., the importance they place
on these tasks, including both intrinsic value like enjoyment and extrinsic value like
usefulness) [6]. Students with strong competence beliefs and a high perception of
control are likely to experience lower levels of anxiety during the learning process.
Additionally, students who view learning tasks as significant and valuable tend to
exert greater effort, engage more deeply, and thereby influence their emotional
experiences in learning. This interplay between anxiety and motivation is crucial for
understanding how academic anxiety can either hinder or enhance student perfor-
mance, depending on the context.

Though there is a general consensus that supporting students’ motivation, specifically
through enhancing their control and value appraisals, can help mitigate their academic
anxiety, it remains unclear whether the strategies or approaches vary across different
academic domains. Academic anxiety represents a domain-specific emotional experience
that varies significantly across various academic domains due to the specific cognitive
challenges and academic expectations imposed by each discipline [7]. For example,
mathematics anxiety is frequently associated with abstract reasoning and problem-
solving, which can be particularly challenging for students. Science anxiety may stem
from the fear of failure in experimental tasks, while language anxiety frequently involves
concerns about communication and linguistic competence [8-10]. Understanding these
domain-specific anxieties is crucial because they influence how students engage with
the material and enable educators to better identify the sources of anxiety and develop
targeted strategies and tailored interventions to address them effectively.

1.2 Research objectives

Given the limited direct empirical evidence on the domain specificity of academic
anxiety and the variation in its relationship with motivation across different disci-
plines, the current study adopted a systematic literature review approach to synthe-
size recent empirical findings from previous research focused on students’ academic
anxiety across various domains. By doing so, the study aims to provide insights into
how academic anxiety differs by subject and how it affects motivation, ultimately
informing the development of more effective strategies to support student learning.

Furthermore, this study focuses on four key academic domains: mathematics, first
language learning (L1), second language learning (L2), and science, as these domains
are considered the foundational disciplines of K-12 education globally. These subjects
are prioritized in national curricula across different countries, such as the Common
Core Standards in the United States, the National Curriculum in the United Kingdom,
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the Finnish National Core Curriculum, Singapore’s Primary and Secondary Education
Curriculum, and Chinese National Curriculum, due to their fundamental role in
developing essential cognitive skills and preparing students for future academic

and career success [11-14]. Moreover, the emphasis on STEM (Science, Technology,
Engineering, and Mathematics) education, coupled with the growing importance

of language proficiency in an increasingly globalized economy, places additional
pressure on students to excel in these areas. This heightened emphasis often leads to
increased stress and academic anxiety [8-10].

While subjects such as art, music, and physical education contribute significantly
to students’ holistic development, they are not typically regarded as “core” academic
subjects within K-12 curricula in most educational systems and therefore often fea-
ture more flexible assessment criteria. Consequently, the pressure to perform in these
noncore areas tend to be lower, contributing to different educational experiences for
students compared to the more academically intense core subjects.

1.3 Significance and innovation of the current study

The current study addresses a significant gap in the existing literature concerning
the domain specificity of academic anxiety and its impact on motivation across various
academic disciplines. Previous research has typically focused on academic anxiety within
a single domain, leaving the cross-domain variability largely unexplored. Through a
comparative analysis of the literature, this study seeks to provide a clearer understanding
of whether the conceptualization of academic anxiety differs across different subject
areas. This, in turn, enables a deeper analysis of the factors contributing to these varia-
tions, such as whether they stem from the nature of the content knowledge, the cognitive
demands required, or the distinct skill sets involved in each domain.

In addition, the study examines the core subjects that are not only prioritized in
the national curricula of multiple countries but also play a crucial role in students’
access to higher education and career advancement. Due to the heightened external
stress in excelling in these domains, students tend to experience higher levels of
anxiety. Therefore, the study intends to provide educational implications about
developing instructional strategies or targeted interventions to reduce academic
anxiety, enhance learning motivation, and ultimately improve students’ academic
performance.

2. Methods

The current study aims to provide a thorough and comparative analysis of the
conceptualization of domain-specific academic anxiety and its association with
student motivation. Therefore, the study employed a systematic literature review
approach, ensuring that the process of searching, screening, and evaluating relevant
literature was transparent and replicable, allowing for a comprehensive examination
of the existing research [15]. This method enabled a detailed and reliable analysis of
existing research findings.

2.1 Literature search and identification

To obtain up-to-date empirical evidence on domain-specific academic anxiety and
its relationship with student motivation in K-12 settings, a comprehensive literature
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search was conducted using databases encompassing a broad range of academic
journals in the field of Education and Psychology. Specifically, the study searched

the Education Resources Information Center (ERIC), PsycINFO, and PsycArticles to
identify peer-reviewed academic articles published within the past five years (from
January 2019 to August 2024). Given that the study primarily focused on two key con-
structs, the search keywords were carefully selected to reflect these areas: (1) student
motivation construct: “motivation” AND (2) academic anxiety construct: “academic
anxiety” OR “learning anxiety” OR “math anxiety” OR “language anxiety” OR “read-
ing anxiety” OR “writing anxiety” OR “science anxiety.” The initial literature search
retrieved a total of 419 articles from the three databases (i.e., 244 articles from ERIC,
168 articles from PsycINFO, and seven articles from PsycArticles). After removing
the 41 duplicate studies, 378 articles were screened for eligibility to be included in

the literature review. Figure 1 outlines the process of literature identification and
screening.

[ Identification of studies via databases ]
~ Studies removed before
=) Studies identified from screening:
§ databases: Duplicate records removed
% ERIC (n = 244) > (n=41)
Psycinfo (n = 168)
S PsycArticles (n = 7)
v
" — Studies excluded:
Studies screened by reviewing oo
the title and abstract > Ab'sence of eimp irical
(n = 378) evidence (n = 29)
College student or adult
sample (n = 130)
No academic anxiety
g measure (n = 50)
&
-4
o
= Studies assessed for eligibility by Studies excluded:
reviewing the full text > Absence of empirical
(n=169) evidence (n = 3)
College student or adult
sample (n = 49)
No academic anxiety
measure (n = 42)
No student motivation
— measure (n = 4)
k-]
§ Studies included in review
g (n=71)
Figure 1.

Literature search and screening process.
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2.2 Literature screening and eligibility

The literature screening process was conducted in two rounds. Both rounds of the
literature screening followed the inclusion and exclusion criteria indicated in Table 1.

In the first round of literature screening, the authors screened each article’s title and
abstract to determine its relevance to the current literature review. As the purpose

of the review is to synthesize and analyze the up-to-date empirical evidence on the
relationship between domain-specific academic anxiety and motivation in K-12 set-
tings and to draw evidence-based conclusions, studies that do not include any empiri-
cal data (e.g., theoretical papers, meta-analysis, literature reviews; n = 29) and do
not include K-12 student samples (e.g., college student sample, adult learner sample,
n = 130) were excluded. In addition, since the key construct of the study is academic
anxiety, it is crucial that all included studies specifically measure academic anxiety.
Studies that do not assess academic anxiety (n = 80) are excluded because they do not
contribute directly to understanding this key relationship.

In the second round of data screening, the authors conducted a thorough review of
the full text of each selected article to assess its suitability for inclusion in the litera-
ture review. Four studies were excluded due to the absence of measures of student
motivation. In addition, 12 studies were excluded because of the inconsistency
between the conceptualization of anxiety constructs in these papers and the major
focus of the current review. For instance, some studies assessed participants’ state
anxiety (i.e., a temporary emotional condition characterized by feelings of nervous-
ness, worry, or tension in response to a specific situation or stimulus), trait anxiety
(i.e., a personality characteristic that represents a stable tendency to experience
anxiety across various situations), social anxiety (i.e., type of anxiety character-
ized by an intense fear of being judged, negatively evaluated, or rejected in social or

Criteria no. Inclusion criteria Exclusion criteria

1 Published between January, 2019 Published before January, 2019
and August, 2024

2 Full text is available. Full text is not available after contacting the

corresponding author.

3 The study includes empirical The study incorporates no empirical research
evidence. findings, for example, a literature review, a

meta-analysis, a policy analysis, or a theoretical or
conceptual paper.

4 The study sample includes students The study sample does not include students from
from kindergarten through 12th kindergarten through 12th grade. For example, the
grade. study focuses on college students or adult learners.

5 The study includes measures The study does not include any measures of academic
of academic anxiety, and the anxiety. Or, its conceptualization of academic
conceptualization of academic anxiety is not consistent with the primary focus of
anxiety aligns with the primary the current study. For example, the study measures
focus of the current study. participants’ state anxiety, trait or dispositional

anxiety, or test anxiety.

6 The study includes measures of The study does not include any measures of student
student motivation. motivation.

Table1.

Inclusion and exclusion criteria.

95



Motivation in Learning

performance situations) or test anxiety (i.e., a specific form of performance anxiety
that occurs in testing or evaluation situations), while the primary focus of this review
is to understand anxiety that arises specifically during the learning process—such

as anxiety related to engaging with academic material, participating in classroom
activities, or mastering domain-specific content. By narrowing the scope to studies
that directly address anxiety within the learning process, the review can provide
more targeted insights into how this specific type of anxiety interacts with student
motivation, ultimately offering more relevant and actionable findings for educational
practices and interventions.

2.3 Data extraction and analysis

After two rounds of literature screening, a total of 71 articles were selected for
final analysis. To ensure a consistent and comprehensive examination of the included
studies, a standardized process was followed to extract relevant information from
each study. First, the basic details of each study were documented, including the
authors, year of publication, name of the published journal, research design (e.g.,
correlational study, experimental study), and the characteristics of the sample (e.g.,
grade level, educational background, country of origin). Next, the authors noted
how academic anxiety was conceptualized within each study, focusing on the spe-
cific domain of anxiety (i.e., specific domain of anxiety, such as math anxiety, first
language anxiety, second language anxiety, and science anxiety) and the methods
used to measure it (e.g., self-reported survey, qualitative interview). Following the
control-value theory, the authors then extracted details related to the dimensions
of motivation measured in each study, particularly focusing on competence belief
and value components. In addition, the main findings and conclusions regarding
the relationship between domain-specific academic anxiety and student motivation
across different educational settings were captured. Finally, the authors documented
other contextual and social factors that could potentially influence students’ academic
anxiety, such as teacher-student relationships and instructional design. These factors
were considered essential to comprehensively understand how academic anxiety
interacts with the broader learning environment.

The extracted information was then synthesized to identify patterns, trends, and
gaps in the research. The current analysis paid particular attention to three key areas:
(1) the similarities and differences in the conceptualization and measurement of vari-
ous domain-specific academic anxiety, (2) the consistency of findings regarding the
association between academic anxiety and student motivation, and (3) the influence
of educational level and instructional practices on student academic anxiety. The
review focused on understanding how domain-specific academic anxiety is associated
with student motivation and highlighting areas where further research is necessary.

3. Results
3.1 Domain-specific academic anxiety constructs

Among the 71 selected studies in the final analysis, the majority of research
on academic anxiety (n = 34) focused predominantly on math anxiety, indicat-
ing its prominence in academic anxiety literature. This extensive focus reflects
the crucial role of math subjects in educational systems across different countries
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and the widespread recognition of math anxiety as a significant barrier to student
achievement [16]. Students with high levels of math anxiety tended to show avoid-
ance behavior toward math-related learning activities, which not only impacted
the short-term learning outcomes but also contributed to a broader disengagement
from Science, Technology, Engineering, and Mathematics (STEM) education [17].
As aresult, around half of the academic anxiety literature centered on mathematics
anxiety, highlighting the prevalence and significance of math anxiety.

In addition to math anxiety, five studies examined students’ science anxiety, such
as physics anxiety, chemistry anxiety, and physics-chemistry anxiety. Science anxiety
is often viewed as closely related to math anxiety. Caymaz and Aydin’s study [18] on
science anxiety specifically addressed the overlap between math anxiety and science
anxiety and included math and problem-solving anxiety as one of the dimensions
measured within science anxiety. This overlap outlines the common underlying
factors, including student-perceived difficulties in numerical reasoning and problem-
solving, which are shared in both academic domains. Therefore, mathematical skills
are integral to understanding and succeeding in scientific disciplines, making math-
related anxiety a significant factor within the broader context of science anxiety.

Another academic anxiety construct that received considerable attention is L2
anxiety (n = 21). Due to the growing emphasis on bilingualism and multilingual-
ism in global education, L2 proficiency has often been required for access to higher
education, job opportunities, and international mobility. The pressure to succeed
in acquiring a second language could lead to significant anxiety, involving the chal-
lenges and negative emotions associated with learning and using a second language
[19]. In contrast, fewer studies have investigated L1 anxiety (n = 6) compared to the
number of studies on math anxiety and L2 anxiety. One potential reason might be the
assumption that students generally feel more comfortable with their native language,
making anxiety in this area less prevalent or recognized. However, L1 anxiety remains
a crucial area of study, particularly in contexts where students face high academic
expectations or specific challenges in literacy or verbal expression.

In addition to the academic anxiety specific to school subjects, the analysis has
identified a new form of academic anxiety, which is related to online learning activi-
ties. The shift to online learning during the COVID-19 pandemic brought this issue to
the forefront. Five studies examined students’ online learning anxiety, characterized
by worries about their ability to keep up with online coursework, navigate digital
platforms, and remain engaged in an online learning environment [20, 21]. As online
learning continues to play a significant role in educational settings, further investiga-
tion into this form of anxiety is necessary.

3.2 Similarities in the definitions of academic anxiety across domains

When comparing the definition of academic anxiety across various academic
domains, two consistent components emerged: an emotional component and a
cognitive appraisal component. The emotional aspect centered on the negative
emotional reactions, such as fear and nervousness, that students experienced while
engaging in learning tasks in specific domains. For example, multiple studies adopted
the definition by the Organization for Economic Co-operation and Development
(OECD): math anxiety referred to “students’ feelings of helplessness and stress when
dealing with mathematics” [22, 23]. Similarly, several other studies defined math
anxiety as the negative emotional response students experienced when engaging in
mathematics-related activities, such as reading a math book, working with numbers,
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solving math problems, or taking math exams [24, 25]. Lee’s study [26] also defined
L2 writing anxiety as the anxiety, fear, and stress students experienced while per-
forming L2 writing tasks.

In addition to the emotional component, previous research highlighted the cogni-
tive appraisal aspect of academic anxiety, which typically refers to worry or concern
about upcoming performance or evaluations. For example, in the study of Pollack
etal. [24], the researchers identified the worry dimension of math anxiety, referring
to students’ concerns about their math performance. Regarding language anxiety,
the widely cited definition of L2 anxiety by Horwitz et al. [27] encompassed both
emotional and cognitive dimensions by conceptualizing foreign language classroom
anxiety with three components: communication apprehension (i.e., fear of nervous-
ness when speaking or listening to a foreign language), test anxiety (i.e., fear of
failing or performing poorly on tests), and fear of negative evaluation (i.e., worry and
concerns about others’ negative evaluation of their foreign language proficiency). The
inclusion of both emotional and cognitive components in the definitions of academic
anxiety underscores the complex and multifaceted nature of this construct across
different domains.

3.3 Differences in the definitions of academic anxiety across domains

While there are notable similarities in how academic anxiety is defined across
different disciplines, there are also key differences that reflect the unique characteris-
tics of each academic domain. One of the differences lies in how academic anxiety is
measured and categorized based on the specificity of learning activities. Mathematics
anxiety is typically defined as a broad, overarching experience in response to any
math-related learning task without distinguishing between different types of math-
ematical activities [25]. A common distinction between math-related activities is the
difference between learning-related activities and exams or test-related tasks [28].
Science anxiety follows a similar pattern, distinguishing between learning-related
and assessment-related dimensions, but often includes a separate dimension of
anxiety associated with experimental tasks. For example, Caymaz and Aydin’s study
[18] identified specific dimensions of science anxiety, including students’ fear of the
danger associated with scientific experiments and concerns about the high levels of
meticulousness required in performing experiments.

When it comes to language anxiety, including both L1 and L2 anxiety, the defini-
tions tend to be even more specific. Research in this area typically categorized anxiety
into distinct categories based on different language skills, such as reading, vocabulary
acquisition, writing, and speaking. While previous studies revealed a positive correla-
tion among reading, writing, vocabulary, and speaking anxiety, they also emphasized
the significance of examining students’ achievement, motivation, and anxiety
specific to each skill due to the independent language competence and unique cogni-
tive demand required in different tasks [29]. For instance, writing tasks, particularly
in a second language, were found to be more cognitively demanding and are therefore
perceived by students as more difficult, leading to higher levels of anxiety [26].
Additionally, the interactive and communicative nature of speaking tasks increased
arousal levels in the presence of others, often resulting in heightened anxiety [30].

The current analysis identified a key difference in the cognitive components of
math anxiety and L2 anxiety. L2 anxiety often incorporated a sociocultural perspec-
tive, where understanding cultural differences was an essential aspect of second
language learning. Misunderstandings about these cultural differences could lead
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to confusion and poor performance, which in turn contributed to L2 anxiety [31].
Additionally, L2 anxiety, particularly in speaking tasks, requires students to employ
not only their language proficiency but also their social and communication skills
[30]. High competence in L2 speaking tasks demanded a combination of linguistic
ability and social interaction skills. In contrast, the cognitive component of math
anxiety was primarily concerned with performance and evaluation related to math-
ematical tasks. The focus was solely on the fear of underperforming in math-related
activities rather than on sociocultural or communicative factors.

3.4 Relationship between academic anxiety and motivation

Drawing on the theoretical framework of control-value theory, the authors
analyzed the relationship between academic anxiety and student motivation across
academic domains. The analysis first identified a consistent pattern: a negative
correlation between anxiety and motivation, regardless of whether the domain was
math, science, or language learning. Students with higher levels of academic anxiety
tended to exhibit lower levels of learning motivation, engage in avoidance behaviors,
and show reduced learning engagement, all of which contributed to poorer academic
performance.

Next, the findings were categorized into three groups based on control-value
theory: control appraisal, intrinsic value appraisal, and extrinsic value appraisal.
These categories were then used to compare the effect of different motivational
factors. Students’ academic anxiety was found to be influenced by their perceptions
of control. Students with stronger competence beliefs in math tended to experience
lower levels of math anxiety. Similarly, students who were less confident in their
language proficiency were more likely to feel nervous and concerned about language
learning [24]. Across different domains, the correlation between academic anxiety
and control appraisal was typically of moderate strength.

Regarding intrinsic value or interest, students with a high intrinsic interest in the
discipline tended to experience lower levels of anxiety across domains. For example,
students who were genuinely interested in mathematics or passionate about learning
a new language were likely to feel less anxious about related tasks [20]. In contrast,
research showed that the relationship between extrinsic motivation (such as utility
value) and academic anxiety was more complex. Some studies found that extrinsic
motivation is negatively correlated with anxiety [32]. For instance, students who are
motivated by external rewards (e.g., passing an exam, or needing math for a future
career) might feel more pressure, which could increase anxiety. Ahmetovic et al. [33]
also emphasized the importance of analyzing intrinsic and extrinsic values separately.
When these components were aggregated into a single construct, the positive impact
of intrinsic value could have been counterbalanced by the negative impact of extrinsic
motivation, potentially obscuring the true nature of the relationship with anxiety.

3.5 Supporting student motivation to mitigate academic anxiety

Given the overarching goal of enhancing students’ learning motivation to reduce
their academic anxiety, the authors summarized and compared the specific strategies
proposed and implemented across various domains to achieve this objective. The
analysis revealed a key distinction in approaches to reduce anxiety by supporting
students’ control appraisal and found the common strategies aimed to foster intrinsic
motivation.
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Across all academic domains, one of the primary strategies for reducing academic
anxiety was to increase students’ interest in the learning content. This approach typi-
cally involved interactive and engaging instructional design. In mathematics, Sanal
[34] explored incorporating gamification into lessons to make abstract concepts more
approachable and enjoyable. In science education, the use of augmented reality (AR)
in laboratory experiments or simulations made complex scientific concepts more
tangible and interactive, thereby reducing students’ anxiety [35]. In language learn-
ing, particularly in second language acquisition, improving contextual and interactive
elements in lessons, such as immersive language experiences and interactive technol-
ogy tools, fostered greater interest, which in turn helped reduce anxiety [36].

Although enhancing student interest is a common approach, domain-specific
differences emerged when focusing on competence beliefs, which are critical for
reducing anxiety. According to social cognitive theory, there were four main sources
for strengthening individuals’ competence beliefs: mastery experiences (i.e., success-
ful personal experiences), verbal persuasion (i.e., positive feedback or encourage-
ment from others), vicarious experiences (i.e., observing other models’ successful
experiences), and physiological and emotional states (i.e., how individuals perceive
and interpret their emotional and physical responses to tasks) [37]. While the role of
verbal persuasion (e.g., encouragement from teachers or peers) was fairly consistent
across domains, the other three strategies varied significantly based on the domain.

In math, researchers primarily focused on supporting students’ mastery experi-
ences and vicarious experiences to enhance their competence belief. For example, one
study suggested improving students’ problem-solving and logical reasoning skills
through step-by-step mastery of mathematical concepts [32]. Additionally, some
studies emphasized the vicarious experiences of parents as models for students, not-
ing that parents’ own experiences with math and their anxiety levels could signifi-
cantly influence their children’s math anxiety [38].

In language learning, the focus was often on physiological and emotional states,
particularly in the context of second language use, where the high cognitive demand
of processing a new language could elevate anxiety. Multiple studies focused on
reducing the cognitive load that comes with learning a new language in real-time
communication, including using subtitles in instructional videos or providing scaf-
folding in the form of language aids that simplify the learning process [39]. By reduc-
ing the cognitive load and improving the overall emotional experience, students were
less likely to feel anxious and more likely to feel competent in their language abilities.

3.6 Educational level of the samples

Among 71 studies included in the final analysis, only 13 studies focused on
samples from kindergarten or elementary school, while the remaining 58 studies
examined academic anxiety in middle school or high school students. Research on
math anxiety, science anxiety, and L2 anxiety all showed a predominant focus on
middle and high school samples.

One possible explanation for the lower number of studies focusing on early grade
levels was that anxiety levels in younger children tended to be relatively low. For
example, Lu et al. [40] suggested that younger students may not yet experience the
same intensity of math anxiety as their older peers due to limited exposure to high-
stakes academic assessments and the less complex nature of early learning tasks.
Studies of science and L2 anxiety reflected a similar pattern in the developmental
trajectory of academic anxiety, indicating that academic anxiety tended to become
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more pronounced as students progressed through school and faced increasingly chal-
lenging academic demands [41].

Furthermore, the studies focusing on kindergarten or elementary school students
predominantly addressed math anxiety (n = 7), L1 anxiety (n = 3), and L2 anxiety
(n = 2). This emphasis likely reflected the curriculum at these early stages, where
foundational skills in mathematics and language are prioritized, while academic
domains like science are typically introduced later. As a result, fewer studies inves-
tigated science anxiety in younger students. In contrast, the relative importance
of early language development was evident in the higher number of studies on L1
anxiety in early grades compared to studies examining L1 anxiety in middle or high
school students. This focus underscored the critical role of early language acquisition
and the potential for anxiety to impact this fundamental aspect of early education.

4. Discussion
4.1 Key finding and theoretical implications

The findings from this systematic literature review provide valuable insights into
the conceptualization of domain-specific academic anxiety across various academic
domains and its relationship with multiple motivation factors, including students’
competence beliefs, intrinsic motivation, and extrinsic value in K-12 settings. First,
the review suggested that math anxiety was the most extensively studied form of
academic anxiety, followed by L2 anxiety, with less research focusing on science and
L1 anxiety. This finding aligns with previous research that highlights the crucial role
math success plays in students’ academic and career development, as math exams are
often associated with high-stakes and significant pressure [8]. Similarly, the preva-
lence of L2 anxiety was emphasized in the previous studies, due to the high cognitive
and communicative demands involved [9]. In addition, since L2 proficiency is consid-
ered a crucial skill in the competitive and globalized job market, it is often associated
with heightened negative emotions, such as anxiety [42]. In contrast, L1 anxiety and
science anxiety have received less attention, possibly because these subjects tend to
involve a lower cognitive load. Additionally, science subjects often incorporated more
hands-on activities or experiments in K-12 education, which were associated with
higher levels of student interest and engagement [10]. In addition, in the analysis, a
new form of academic anxiety emerged in online education research: online learning
anxiety, which refers to students’ worry or apprehension about online learning activi-
ties, such as technical difficulties, feelings of isolation, and challenges in learning
engagement and self-regulation. Unlike domain-specific academic anxiety, online
learning anxiety is primarily related to the challenges and uncertainties of navigating
digital learning platforms, rather than the content knowledge itself. As online learn-
ing becomes an integral part of higher education, further research is needed to better
understand this anxiety and its impact on students’ academic performance.

Second, by examining the patterns of anxiety across distinct academic domains,
including math, science, and language learning, the review highlights the multi-
dimensional nature of academic anxiety. Academic anxiety in different domains
generally encompassed two key dimensions, including negative emotional reactions
(i.e., fear or nervousness) and cognitive appraisal (i.e., students’ worries or concerns
about their performance and evaluation). These findings outlined the similarities
between definitions of math anxiety and L2 anxiety and aligned with control-value
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theory, which highlights the importance of student’s cognitive and emotional experi-
ences in educational settings [43, 44]. The findings revealed the key differences
between the cognitive component of math anxiety and L2 anxiety. Based on previ-
ous research, these differences could be attributed to the distinct nature of content
knowledge in each academic domain and the types of potential evaluations typically
involved. Regarding math anxiety, Meece et al. [45] found students with math anxiety
tended to focus on concerns related to assessments and performance, largely because
mathematical content often involved complex abstract reasoning, which students
perceived as particularly challenging. Additionally, in many countries, mathematics is
a key subject in high-stakes standardized testing, further intensifying the pressure on
students [46]. The combination of abstract content and the high-risk nature of math
evaluations significantly contributes to heightened math anxiety. In contrast, the
cognitive component of L2 anxiety included sociocultural factors. Previous studies

of L2 anxiety indicated that students with L2 anxiety were concerned not only with
language performance but also with cultural misunderstandings and the fear of being
judged during communication [27, 47]. The cognitive load in L2 learning, therefore,
involved both mastering the language content and navigating cultural understanding,
making performance evaluation particularly stressful in social and communicative
contexts.

Third, the review confirmed a negative correlation between academic anxiety and
student motivation across all academic domains. This finding was consistent with
previous meta-analyses that focused on math anxiety and established a similar nega-
tive relationship between math anxiety with competence beliefs and intrinsic motiva-
tion [48-50]. Students with higher levels of anxiety tended to demonstrate lower
motivation, decreased engagement, and poorer academic performance, aligning with
the control-value theory [5, 6]. Interestingly, while anxiety generally reduced intrinsic
motivation, the association between anxiety and extrinsic or utility value was more
complicated. Several studies in the review found that students who placed high utility
value on subjects, such as math or L2 (e.g., recognizing their importance for career
development), experienced higher anxiety. This pattern echoed findings in an earlier
meta-analysis on the relationship between utility value and math anxiety [48], sug-
gesting that external pressures to succeed could contribute to heightened anxiety.

4.2 Practical implications for educators

The analysis identified various strategies to enhance students’ motivation and
reduce academic anxiety, offering significant implications for educators and policy-
makers. First, the analysis identified a range of instructional strategies to reduce stu-
dents’ academic anxiety in the classroom, including incorporating gamified elements
into lessons, adding examples and content that are relevant to students’ real-life
experiences, designing interactive scenarios to increase students’ engagement, and
using innovative educational technologies, such as Plickers and augmented reality. All
these instructional strategies focused on creating an interactive and supportive learn-
ing environment to make learning more enjoyable, relatable, and engaging, which
was consistent with previous studies [51, 52].

Second, the domain-specific strategies identified in this review underscored the
need for tailoring the interventions based on the distinct nature of content knowledge
and cognitive demand involved in each academic domain. For example, students
often perceived mathematics as particularly challenging, which highlights the need
to support students’ competence beliefs. Usher and Pajares’s study [37] also suggested
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that allowing students to experience success in math by providing tasks of moder-
ate difficulty and structured guidance helped build confidence and reduce anxiety.
In contrast, second language learning presented distinct challenges due to its high
cognitive demands and the need for social and cultural competence. In this context,
reducing cognitive load and offering emotional support during tasks such as speak-
ing in a second language were crucial. Strategies such as scaffolding, the use of visual
aids, and gradual exposure to complex linguistic tasks were found, in both the current
review and previous studies, to be effective in reducing the cognitive burden [9]. By
addressing these specific needs within each domain area, educators can more effec-
tively reduce academic anxiety and enhance student motivation, leading to improved
learning outcomes.

5. Limitation and future study

There are a few limitations of the study. On one hand, although the study
addressed the domain specificity of academic anxiety, it lacked a direct comparison
of effect sizes across the included studies to reveal differences in the strength of
the correlation between academic anxiety and student motivation across distinct
domains. A meta-analysis would be necessary to provide a more accurate under-
standing of how, and to what extent, the relationship between academic anxiety
and student motivation varies across domains. On the other hand, the current
literature review only included published peer-reviewed journal articles to ensure
the quality of the included studies. However, the approach might have introduced
publication bias. Future studies could incorporate unpublished studies to reduce
potential publication bias, and future meta-analyses could conduct quantitative
publication bias analysis to assess whether the results are skewed by the reliance
on published studies. In addition, the study did not fully address the influence of
other individual differences, such as gender, personality characteristics, and learn-
ing abilities. Future studies could investigate how these personal factors might
affect students’ academic anxiety.

6. Conclusion

In conclusion, this systematic literature review highlights the dynamic relationship
between domain-specific academic anxiety and student motivation. While com-
mon strategies for reducing anxiety and enhancing motivation are applicable across
academic domains, the unique characteristics and demands of each academic domain
necessitate tailored approaches. By continuing to explore these relationships and
develop targeted interventions, educators will be better equipped to support students
in overcoming academic anxiety and achieving their full potential.
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Chapter7

Educational Playground Structure
for Elementary School Courtyards:
Hybrid Spaces, Methods, and
Processes for Creative Learning,
Knowledge, and Experience

through Play

Patti Kalou

Abstract

The scope of this paper is the design of prototype structures for schoolyards
where children’s energy field changes frequency. The research question concerns the
approach and strategy for developing a special educational space where knowledge,
learning, and play positively affect the overall and multifaceted development of
children’s personality as a high-speed mindset change. Also, the research question
concerns the way an architect place changes kids’ mind records and beliefs inap-
propriate for a happy life. To change peoples’ life, first change the way they feel and
think. Change mentality, habits, and actions. The specific purpose is for students to
find themselves, release creative mind, and understand differences between con-
scious and unconscious mind. This way, they will be great individuals with a strong
and mature way of thinking. The schoolyards are chosen because of the contact
with the physical environment and the intention for these structures to be multidi-
mensional. Additionally, theatrical play and dramatization are important tools as
they push individuals to understand the feelings and the way of thinking of another
person, and this is great way to realize oneself. The lesson ends with meditation and
speaking positive statements with alpha waves frequency between 8 and 12 Hz in
play. This paper describes the three prototype structures that were analyzed with 56
teachers in three primary schools on Lefkada Island, Greece, from 2020 till 2022. The
method is descriptive and aimed to meet the intention of Greek society through a
specific sample of teachers and schools to accept the proposal in a real environment in
the future.

Keywords: prototype structures, education, multidimensional laboratories,
interactive playing, educational games, creativity, schoolyards, primary school

“If you want to change the world you should firstly change yourself cause the whole
world is in your mind, body and soul.”—Patti Kalou

109 IntechOpen



Motivation in Learning

1. Introduction
1.1 Purpose of design

A child’s beliefs about the world are transformed directly into the subconscious
during the first 6 years of life without the filters of the analytical conscious mind,
which is not fully functional at that time. Accordingly, our fundamental understand-
ings of life and our role in it are learned when we do not yet have the ability to choose
or reject these understandings. Since the subconscious mind controls 95% of our
behavior, external factors such as other people essentially program our lives. The
purpose of designing these playground structures is the transformation of limiting
beliefs into supportive beliefs at the subconscious level.

This research focuses on the philosophy and approach of designing a special
educational space where knowledge, learning, and play are served at the same
time, contributing qualitatively and substantially to the overall and multifac-
eted development of children’s personality. The goal is to uproot perceptions
and beliefs rooted in the children’s subconscious mind and to cultivate posi-
tive thoughts and beliefs beneficial for their adult life. These negative beliefs
were recorded in the children’s minds from the time they were born until they
were 7 years old [1]. These beliefs arose from events, opinions of teachers, and
behaviors of adults that were uncritically adopted by children and accepted by
the subconscious mind as unique truths. The programs acquired from the sub-
conscious mind shape 95% or more of our life experiences, as M. Szegedy-Maszak
said in 2005 [2]. Energy psychology, meditation, psychotherapy, and experienced
emotion therapy are ways to reprogram the subconscious part of our brain. Our
behavior toward an event if we think about the subconscious is one of reflexive
behavior that is recorded in our subconscious. No thought or logic intervenes. It is
an automatic reaction to a stimulus. The big challenge is how children’s thinking
and higher sensory perception are activated in multidimensional laboratories for
modern primary schools’ exterior. This is especially true in countries like Greece
where financial problems affect children’s personality and affects the way they
think or recognize their feelings. Additionally, this helps to improve social skills
and enhance teamwork; moreover, there is greater commitment and participation
in learning, and above all, happy smiles prevail. A happy smile is a revolution in
our days. The final aim is to set guidelines for architectural design research with a
focus on the educational environment by developing full-scale physical prototype
structures that host interactive game-based activities for educational purposes.

The research is descriptive. It examines at a theoretical level the causes, the
perceptions, and the feelings of those involved. It is qualitative while at the same time
using interview as a tool to capture new information and insights for this type of
design.

1.2 Philosophical motivations behind design

In these educational playground structures, we research if learning through play
heals traumatic experiences. We research also if beliefs entrenched in the subconscious
child mind can change in a multidimensional laboratory. The purpose of learning is
self-knowledge. Change and reattunement through knowledge, learning, and play
heals children’ hearts and minds and connects them with their life purpose and their
truth. It breaks social stereotypes such as “I'm poor,” “I cannot,” or “I don’t deserve to be
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loved”—stereotypes so common in contemporary Greek society. The goal is to design

a very sophisticated scientific laboratory where be new perceptions and beliefs can be
replaced and planted in children’s minds. In this laboratory children will play, learn, and
know themselves. We are interested in anything that excites a child, and a child always
wants to play. In the scientific laboratory art, technology, and science are connected,
generating questions which will be answered through virtual reality. First, to be excited
and then to learn through intense artistic expression, the child constructs the answers by
themself. This is important because the aim is to offer society adults in an elevated state of
consciousness connected to the core of their being. Everything lives in a sea of energy. We
expand the state of consciousness through fluid and interacting fields of vital energy that
surround and permeate all things. In order to understand the child’s reactions and the way
they learn, we first understand their psychosomatic identity.

2. School in our days
2.1 Modern school and self-knowledge

The modern school supports self-knowledge through freedom of expression,
improvement of children’ social skills, and teamwork. Modern educational models
and newer teaching methods emphasize the equality in the relationship and coopera-
tion between students and teachers as well as between students themselves [3]. Play
is increasingly being integrated into educational processes since the importance of
play is inextricably linked to children’s mental, social, and physical development. The
research question that arises concerns the approach and strategy for developing a
special educational space where knowledge, learning, and play are served simultane-
ously, contributing qualitatively and substantially to the overall and multifaceted
development of children’s personality [4]. What is the role of architecture, and how
are the qualitative characteristics of the space linked to concepts such as knowledge,
play, and technology? The purpose of learning and how it is enhanced by interac-
tive play in specially designed educational environments is also the main research
challenge. The synergy between the relevant concepts will result in revised models
of knowledge development in response to the spirit and challenges of the current
era. These models will then form the theoretical and methodological foundation for
development of novel constructions that promote a more interactive relationship with
the subject matter, knowledge through play, and experiential learning.

2.2 Modern games in learning processes

The relationship between creative play and learning is a field of research by
experts, and many forms of play are often used by teachers as high-quality learn-
ing tools. Modern games, TV programs, computer games, films, and virtual reality
interfaces have added significance in this direction. Play contributes to the formation
of children’s personality, especially their cognitive and emotional structure assisting
creative acts. During play, the child explores and evaluates personal experiences as
well as data and characteristics identified in their physical and social environment.
This process of exploring the limits, possibilities, knowledge, and needs of the child
and their environment is critical to the development of students’ creativity [5]. Play
is a very important function that contains meanings, creates and constitutes order,
and, independently of the player’s demonstration of their abilities, is at the same time
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a demonstration of the honesty of their character despite the attraction of winning.
Play is understood as a free activity in which the child voluntarily and enjoyably seeks
to participate. According to Froebel, play is the highest form of expression of the
child, of their thoughts and feelings. Through play the child can express their soul.
Through play they gain experience and learn to understand the world around them
[6]. The goals of learning and play seem to be common, so they are explored in paral-
lel in this paper.

2.3 Why play is still important

The study and use of play in learning processes contributes to the cognitive,
psychomotor, and emotional development of the child, as well as to the acquisition
of knowledge, socialization, and the formation of opinions and values as key compo-
nents to creative thinking. Play means exploring and evaluating experiences, charac-
teristics, and data found in children’s physical and social environment. This process of
exploring the limits, possibilities, preferences, knowledge, and needs of the child and
their environment contributes to the formation of the child’s personality.

Play is what a kid is. When a child wants to eat, to read, to sleep, to express feel-
ings, or to explore something, they will play. Play is as important as a person’s mind
and their skills [7]. Professor H. Jenkins extends Montessori’s “game play cycle of
learning” theory by arguing that learning is likened to a cycle in which participants—
students—express interest and curiosity in a topic, act to satisfy this curiosity (a
phase in which skills are developed), and conclude the process with critical thinking
and reflection on the issue of interest. Essentially, the learner can regurgitate what
they are supposed to know, but only by really engaging with the issue at hand will
they understand it and change as a person [8]. At the same time, however, it is subject
to rules, purposes, modes of play, cooperation, and concessions that have direct
consequences for the child’s overall development. As modern forms of learning domi-
nate the educational process, the presence and value of play as an educational tool
are increasingly recognized. Play invites you to discover yourself and your existence
through successive challenges.

According to Jenkins, there are educational environments that support the natu-
ral tendency and desire of students to explore and learn about the world. Learning
involves play and fun, companionship, and often humor and banter. We need learn-
ing environments where children communicate with each other and seek out learning
experiences on their own. We need spaces where children meet to play, hang out, and
have fun. Most of the time when we talk about introducing play into the classroom,
we have only one type of play in mind. It is important to remember that there are
different types of games for teaching different subjects and many categories of players
who prefer different types of games. Furthermore, the same game can be played in
different ways. Every child has different experiences of different types of games,
and knowledge of each type is in itself of great interest. Most of the time, teachers
know only one way of using an object. Children playfully experiment with the idea
that the world is full of data that makes an excellent “game board” [9]. We can in the
learning process build game experiences by giving students interesting choices based
on the data systems and then investigate what they do. Today digital games, through
interactivity, relate users to each other and users to computers. With video games
in school we can understand how students think, act, and learn in virtual worlds.
However, research is still theorizing about how video games work and their impor-
tance in learning, schooling, and society. The interactivity of video games in schools
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enables students to participate in the evolution of events by changing symbols and
representations they see on the screen. Without the player, there is no game. In terms
of narrative structure, video games are reminiscent of travel texts. In a video game,
you move through fascinating landscapes, and many times the player wishes to stay
in the game with the curiosity to see the next landscapes that appear in front of them
while the characters play a secondary role. The storytelling of many games is based on
the use of space. To implement these ideas in schools requires radical changes in the
educational system and approach to learning.

2.3.1 Theatrical play in school

One of the most representative examples of a participatory process with a playful
character is theater. It is a game; it serves the purposes of learning and contributes
to the multifaceted development of children and their self-expression. The relation-
ship between interactivity, theatrical play, and drama during the lesson is explored.
Art in general has an important role in the healing of a traumatic experience. Art
and especially theatrical play are proposed this paper to be used as a systemic psy-
chotherapy. The specific purpose is for students to find themselves, release creative
mind, and understand differences between the conscious and unconscious mind.
Additionally, having a personal traumatic experience as a baby affected my whole life
till today theater, music, and architecture helped me bend over the wound and free it.
Through theatrical play the child projects their own view on human relationships and
problems, having already projected characteristics of the world and the environment
around them. It follows that conducting a performance is not the only purpose of the
dramatization lesson.

Theatrical play and dramatization are types of stage play that contribute to the
development of emotional empathy, that is, children putting themselves in the shoes
of a third party and understanding their emotions in real scenarios or imaginary situ-
ations. Through this process, children’s personal life experiences are enriched, their
thinking is broadened, they learn to channel possible psychological tensions, and they
learn to coexist, socialize, and cultivate a sense of justice. Dramatization involves
theatrical play but does not follow strictly predetermined roles or constraints and
relies on creativity and improvization.

The connection of this process with the learning process can support the orienta-
tion of the work toward the cultivation of “multiple intelligences” [10]. Through
theatrical play and meditation children are offered entertainment, ways of activating
and releasing their imagination, awareness and cultivation of their psychomotor
expression, joy, socialization, and self-expression. It is a method with pedagogi-
cal, cognitive, esthetic, and artistic value since through it children create, express
themselves, speak freely about their feelings, activate their imagination, and develop
and cultivate their sociality [11]. The purpose is not necessarily the performance of
a children’s theater, but through sensory-motor activities the child reaches a point
of self-expression and learns to project characteristics of the world based on their
own view and to present their feelings and thoughts on human relationships and
their problems. Most of the time, the child needs to experiment with their body
and motor skills. The dramatic text draws on material from the curriculum of most
school subjects, for example language, mathematics, geography, physics, chemistry,
and mythology. Transferring these elements into cyberspace and linking them to J.
Murray’s research on the interactive transfer of stories, familiar texts, and myths to
digital media offers a contemporary look at dramatization in today’s school [12]. It
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is in essence the presentation—perhaps the renegotiation—of a story in which the
student acts directly, activating psychomotor expressions and eliciting a reaction.
Thus, the student puts themself in the position of the protagonist of the story and
acts according to their own character. In this way, the story develops according to the
decisions of each student. The process is a time-based, living process since you do not
know the end of the story, which is left to the actions and reactions of the child. To
paraphrase one of J. Murray’s examples, the user-student intervenes in the story of
arefugee peer who walks miles away after being forced to leave his country. This is
where imagination and empathy are activated. The child steps into the role of some-
one else in a fictional world that draws inspiration from real stories using educational
technology, cyberspace, and holograms.

One of the most representative examples of a participatory process with a playful
character is theater. It is a game; it serves the purposes of learning and contributes to
the multifaceted development of children and their self-expression. The relationship
between interactivity and theater play and drama during the lesson is explored. Role-
playing and drama are methods with pedagogical, cognitive, esthetic, and artistic
value. Through theatrical play and dramatization, children express themselves, talk
freely about their feelings, and mature their social skills [13]. Through dramatization
the child expresses themself in their own way, effortlessly and subjectively, without
having to memorize a text and recite it as in a theatrical performance. The aim is
for the child to project characteristics of the world based on their own view and to
present original thoughts and feelings concerning human relationships and their
complexities. Dramatization helps children to develop their own personal perception
of situations that concern them. In this way they learn to cope with problems in a
critical manner. This process helps the teacher to get more information about the child
and, accordingly, to be able to help directly and efficiently as necessary. The texts are
not presented to an audience as in a classical theater performance. The texts chosen
for dramatization often allow children to come into contact with characters who have
similar problems and experiences. Through the assignment of roles, the child faces
new problems and then is encouraged to find innovative solutions and take initiative
and action. This fosters boldness, a sense of confidence, and the belief that one can
overcome one’s insecurities since infancy.

2.3.2 Dramatization, fables, and personality

Dramatization helps people reach the core of self-expression. It supports surface
beliefs of the subconscious mind and the consolidation of new beliefs. It looks like
systemic psychotherapy for children—a modern attempt to synthesize the various
aspects of reality, adopting a holistic approach. Peoples’ beliefs create peoples’ lives.
Traumatic experiences that a child carries in their soul can be expressed through dra-
matization. It activates the students’ bodies, their expressive potential, and elements
of their character and personality such as spontaneity, imagination, and creativity. It
is based on improvization and can draw on material from most school subjects, such
as language, mathematics, geography, physics, chemistry, literature, and mythology
but also simple concepts, phrases, and images that children can choose themselves
and bring to life. To dramatize a text, students work on two levels. First, they process
the dramatized text, and then they re-enact it. The drama is based on dialog, action,
and the mixing of the characters in the play. The narrative is developed in person and
contributes to the action and fills any gaps due to the absence of scenography, while
dialog exists and is used according to the needs of the text and the decisions of the
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participants. Dialog adds to the development of the action, which is characterized by
the element of surprise and unexpectedness, in order to manifest the dramatic situa-
tions on which the course of the text is based. It is through these that the views of the
characters in the play emerge [14].

Children show great interest in and are inspired by the heroes and situations in
a fable. Fables are short fiction stories and could be used in contemporary systemic
psychotherapy. Aesop (620-654 BCE) was a famous Greek fabulist and storyteller
who created a number of fables. Often children identify with heroes who are strong
and clever, and they like to find and draw parallels with themselves and their lives.
This is because of their need to feel strong as if they were already grown-ups. Within
the fables, the child follows the heroes’ actions, adventures, and sufferings and
recognizes the characters and the qualities of their behaviors while watching the
struggle between good and evil, also negative and positive forces. Children aged 9 to
10 years old tend to prefer fables that are closer to reality and more realistic. Fables
with references to travel, exploration, and adventure fall into this category. Older
elementary school children, 10-12 years old, show interest in fables that identify their
personal interests and preferences. They are characterized by the ability to organize
arole and retain information and texts much more easily. By improvizing, they put
their personal stamp on how they perceive a role or the play itself. Dramatizing the
story can improve the child’s language and expressive skills. Through this process,
imagination is cultivated and optimistic perspectives for the future are developed.
Fables are moral texts that do justice to the good, promote constructive dialogs, and
help children to draw useful conclusions for their lives. Additionally, the use of the
present tense helps children to approach the content of the story more fully and to
experience it directly, vividly, and intensely. The approach of dramatizing the fable
through physical movement is fundamental and is a key element of transmitting
meanings, messages, moods, and emotions. Also, rhythm followed by movements and
hand clapping, and the use of percussion instruments and singing, contributes to the
release of body expression.

3. Educational playground structure for elementary school courtyards

This chapter presents three educational game physical structures. These structures
combine architecture, knowledge, play, drama, and meditation in specially designed
environments. The inspiration of the design was three modern lessons that have been
taught in primary schools in Lefkada in 2015. More specifically, it combines the Greek
lessons of language, history, music, dramatization, visual arts, mathematics, and
physics. It is a modern view of the culture in ancient Greece cities, like Epidaurus,
where learning, socialization, play and sports, theater, and meditation took place.
These new lessons offer a lot in the comprehensive development and cultivation
of children like modern holistic healing centers. The problem came when teachers
realized that there was not any appropriate space in a school or in a courtyard for
these specific lessons. Following the theoretical framing set discussed previously,
this chapter presents three examples of educational game physical structures. Every
structure was designed for the lesson examples above. Of course, there are many ways
to use these structures, and this is a field that can be researched in the future.

This chapter also presents comments from discussions held with teachers of
primary schools in Lefkada (Eptanisa, Greece) during the period September 2020—
February 2022. The communication with these schools was easy as Lefkada is my
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birth place and the place I have lived the last 11 years. So, it was easy to make the
appointments with teachers, be in the schoolyards for many hours, be in contact with
children, and have the parents feel safe.

The island of Lefkada is an interesting example as the economy is based in tourism
and many people are rich. At the same time, children raised in rich families feel poor
emotionally, find it difficult to express their true self, or hide behind social or family
rules that do not contribute to the development of a healthy personality. The rates of
depression and use of antidepressants in Lefkada are very high. Expectant behaviors
of children who constantly seek attention are everyday occurrences. There is emo-
tional abandonment. Mindsets like “I do not exist,” “My parents do not love me,” and
“I am not good enough like my parents” are usual. The aim is a high-speed mindset
change through the playground structures.

3.1 Examples of teaching a lesson using technology and theatrical play

The following examples of teaching a lesson using technology and theatrical play
were created by Greek teacher Vasiliki Kitsaki with the support of her colleagues.
They are based on scenarios and exercises that were first implemented in primary
schools in Lefkada in 2015. Through this program, children practice, research, and
observe as they explore works of art surfing in the internet and in a virtual gallery.
The children take the initiative and work on their own. The main subjects of focus are
language, history, music, visual arts, mathematics, and physics.

Based on these examples, we adapted them to our constructions and then enriched
them with gymnastics, meditation, and speaking positive statements.

3.1.1 First example

As the lesson begins, the children gather around the interactive screen where
they choose to learn one of the three or four mythology lessons and fables. They fol-
low the topic on the screen, which is linked to the history lesson. At the same time
one group of students reenacts what they watched while another group observes
and evaluates the fidelity of the replication. The children paraphrase the story they
watched based on new questions adapted to the particular environment in which
the school is located, and dramatization is now linked to the environmental studies
lesson. Then, by using the interactive screen again, the children listen to words,
correct spelling, conjugate verbs, and etymologize lemmas, and this is linked the
language lesson.

3.1.2 Second example

The children start with the visual arts lesson and gather around the interactive
screen, which projects famous paintings. They discuss and compare what is displayed
on the screen with reference to the environment they are in, for example trees, cars,
pedestrians, and bicycles, and this is linked with the environmental studies lesson.
They can draw on the screen what they see in their environment. An example of this
exercise is to record the color around them by showing elements with same color on
the screen, a link to the physics and painting lesson. Also, by using their bodies, the
children are free to represent the color discussed earlier and what they have observed
in their structured or unstructured environment through dramatization.
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3.1.3 Third example

The teacher sets the central question and explains the lesson’s topic to the chil-
dren. Then the interactive screen presents paintings, which are linked to the history
lesson. At this point the pupils can choose to represent the postures they see in the
paintings. Some other students check the fidelity of the replication through dramati-
zation. Also, the children can reenact the entire scene they watched as they imagine it.
Also, by reenacting the topic in a different light, they try a different approach, linking
to the e lesson. An exercise is to record the color of the paintings—Ilight and shadow,
which is linked to the physics lesson.

3.2 Design of educational playground structure

Next, the paper describes the scenarios of use and the mode of operation of three
designed play structures. These structures have been designed for children from 6 to
11 years old. They will be placed in primary school courtyards. These playgrounds
serve learning and theatrical play by also using an interactive screen. The lesson
starts and ends with meditation and positive statements while alpha waves of 8-12 Hz
play. Most children and younger teenagers have a dominant alpha rhythm. Positive
statements are the following: “I am good enough,” “I love myself,” “I can do it,” “I am
smart,” “I am kind,” and “I am brave.”

The design of the three structures is inspired from physical natural forms like
shells, circles, and spirals. These forms are close to human chakras that are important
energy centers in our body, since they are located in key points and regulate the vital
function of our most important organs and therefore our basic qualities. After all,
the goal of this design is inner balance, emotional maturity, and peace. So, it offers to
the world mature, happy citizens. There is also a linear design, simple and clear, that
relaxes individuals’ brains. This line ends up to a sphere. Curves and circles are used
as they are meeting points because of their shape. You can speak to your partner face
to face.

3.2.1 Project 1

The play structure contains an entrance ramp and monorails, which are used for
body movement—gymnastics. Round seats have been designed for both the students
who act there and for the spectators of the dramatization. A small bridge connects the
two circular areas. Children may divide into groups as follows: action group, obser-
vation group, visual speech group, and discussion and recording group. The 17 cm
pitched step makes it easier to access the second circle of the game structure, which is
also used as seat (Figure1).

When the students enter the play structure, they are given the option of warm up
their bodies on the whole structure and on the rings. Also, they can choose to gather
around the interactive screen. Some students stand, some squat, while others one
sit on cushions as they watch the lesson on the screen. They can also move on to the
reenactment part—the theater scene—where they perform the topic they discuss.
Some students may watch the acts by sitting on the stools in the structure. The drama
group can give way to the seated group so that they too can proceed with the reenact-
ment of the topic. The teacher requests that the students discuss the topics further
(Figures 2 and 3).
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horizontal bars with ropes

Figure 1.
Top view.

Figure 2.
Photorealistic illustration of project 1.

Figure 3.
Children just finished their lesson.

When the lesson begins and also at the end of the lesson, meditation and positive
statements take place in the whole area while children are lying down or sitting.

3.2.2 Project 2

The lesson is ready to begin; children take deep breathes and speak positive
statements. Students sit in a row next to each other. Some of them can visit the

118



Educational Playground Structure for Elementary School Courtyards: Hybrid Spaces, Methods...
DOI: http://dx.doi.org/10.5772/intechopen.1007848

sphere and shout the positive statements. In this project, children can decide

to work in groups or alone. Students may choose to stand in the area where the
interactive screen is located. Also, children can go up to the “podium” to represent
the given topic. Another choice is to stand in the sphere and discuss the given
topic. They can simultaneously play and climb the ropes of the sphere. Also,

the students can discuss while wandering in the maze (Figure 4). The central
movement corridor has a height of 15 cm. At the beginning of the corridor there
are monorails for play and gymnastics. The corridor is 1.70 m wide. The height

of the drama area is 95 cm. Around the sphere there is a 1-m-wide corridor, and
low walls used for play and dramatization (Figure 5). Through dramatization,
children are offered entertainment, ways of activating and releasing their imagi-
nation, awareness and cultivation of their psychomotor expression, joy, socializa-
tion, and self-expression. Lesson and play are free activities in which the child
voluntarily and enjoyably seeks to participate.

3.2.3 Project 3

The students enter the structure. They use the rails, do gymnastics, and then go to
sit and relax. It is time for meditation, for positive statements, lying down or sitting.
Then in small groups of seven or alone, they walk down the driveway discussing the
topic given. They then gather around the interactive screen. Some students sit on
stools, some remain standing, and some squat. They watch the lesson on the screen.
Then in the same place in front of the screen, they are free to recreate what they saw.

| =0 — T e D)

conversation & exploration

arl presentation

|g ]

climb & conversation

{ [T

observation & acl

Figure 4.
Top view.

Figure 5.
Photorealistic illustration of project 2.
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The other students watch them from the stools. They can change positions as they
decide. They solve exercises together from the same spot. At the entrance is the con-
ferring and recording stage, where large rings are designed for play. Further along the
route, which is 1.30 m wide, is the stage of visual discourse. Then comes the observa-
tion stage. In the area where the observation takes place there are seats that have a
direct visual connection with all the stages of the toy construction. The spaces of
action and observation are intertwined in this concept. Only the circular area where
the big screen is placed is delimited, which is mainly used by the students engaged in
the action stage. The purpose of dramatization is not necessarily the performance of
a children’s theater, but through sensory-motor activities the child reaches a point of
self-expression and learns to project characteristics of the world based on their own
view and to present their feelings and thoughts on human relationships and their
problems (Figures 6 and 7).

3.3 Evaluation of proposals from elementary school teachers

The meetings with teachers were held in three primary schools of Lefkada with
focus groups of teachers of all subjects and specializations (general core, gymnastics,
arts, theater education). In the 2nd Primary School of Lefkada, a meeting with 12
teachers was held in the classroom with a computer and a projector. At the 4th Primary
School two meetings were held with 12 and 15 teachers in the management offices, and

Figure 6.
Large vings designed gymnastic lesson and play.

Figure 7.
Screen area.
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at the Primary School of Lygia two meetings were held with 7 teachers and 10 teachers
respectively in the computer room. The average age of teachers is 40 years old. The
duration of the teachers’ training experience was different. Most teachers had more
than 25 years of experience, some had 10 years, while many teachers had about 4 to

5 years of prior teaching work. The total duration of the visit to all four schools was

6 hours. There the three proposals of educational game structures were presented,
followed by a discussion on the idea of the project, as well as on how some of the
game structures could be integrated into the teaching process. The play structures are
linked with the lesson and are an important part of school. These structures may be
used during the lesson. No special permission is required from parents or students.
Constructions must meet certain European Union ISO specifications. All the materials
(aluminum, HDPE, HPL, steel and wood) have to be certified from European Union.

3.3.1 Interview analysis

The meeting with the teachers in the primary schools of Lefkada was an occasion
to draw important conclusions, and at the same time it gave rise to various concerns
about the research. The main subjects that discussed were (1) spaciousness, (2) how
important circular arrangement is in the largest part, (3) visual user contact, (4) sepa-
rate drama section, (5) group separation service, (6) space of silence, (7) sufficient
space for alternating children’s body positions during the course, and (8) position of
the surveillance equipment from each point. Table 1 presents the subjects that were
discussed and the rating from 1 to 5 that teachers gave to each project.

3.3.2 Feedback

As a general remark, the feedback received on this study was very encouraging,
and the discussions with the teachers were characterized of acceptance by all parts
involved. Teachers insisted and focused on five fields. The subjects that were dis-
cussed and the rating from 0 t0100% that teachers gave to the concept were as follows:

1. Acceptance of children and teachers, 90%

2.Suitability of courtyards in Greece, 65%

Teachers’ remarks Project1 Project 2 Project 3
Spaciousness 5 2 3
Circular arrangement in the largest part 5 1 3
Visual user contact 5 3 3
Separate drama section 5 5 1
Group separation service 5 5 2
Space of silence 3 5 2
Sufficient space for alternating children’s body positions during 5 2 1
the course

Position of the surveillance equipment from each point 5 1 1

Table 1.

Teachers remarks.
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3. Teaching outdoor, 80%
4. Theatrical play, 100%
5.Meditation, 100%

Concerns were expressed regarding the suitability of the courtyards of public
schools compared to private schools, and the issue of the coexistence of the gym-
nastics lesson with the project was raised, since the gymnastics lesson is mainly
held in the courtyards of primary schools. The teachers mentioned during the
interviews the positive aspects of teaching outside the classroom. They unani-
mously stated that teaching in outdoor environments is always more attractive
for the children as well as for themselves. They mentioned several times that they
are always looking for reasons to go outside the classroom as the students feel
free there to improvize and try out new things. To date, this is mainly the case
in environmental studies, drama, the core of the flexible zone, less frequently in
language and, of course, mostly in gymnastics. It was strongly emphasized that the
theatrical game is an excellent tool—a means of strengthening many other subjects
such as language, history, mathematics, environmental studies, physical education,
and physics. The history lesson was mentioned with great enthusiasm in all three
schools. On all occasions, it was said that the project lends itself to more lessons
and not just drama.

The lesson outside can be conducted in the same way as in the classroom, but
the installation in the courtyard combined with the freedom of movement of the
students and the choice of posture exalt the children’s interest in the discussed topics.
By allowing the children to sit in a variety of ways during the lesson (either in the
positions indicated by the teacher or as they decide themselves, e.g., on stools, down,
squatting, on cushions, lying down, standing up) provides the necessary sense of
freedom, a critical quality to engage the students in many lessons. In such an environ-
ment the role of the teacher becomes also clear. They are a co-researcher who co-
constructs knowledge with the children. The teacher poses the central question and
can participate, collaborate with the children as they discuss with each other, help
them to present what they have prepared, and give directions for fruitful reflection
and enquiry.

3.3.3 Remarks

Whether the lessons take place in one group or in several, it is important to have
very good eye contact both for the safety of the children and for the success of the
lesson. This relies on communication between students, a better view of the visual
aid, and supervision by the teacher. Five teachers noted that it is interesting to have a
special section as a quiet space (corner) where children can feel privacy and auton-
omy, which is also particularly important for children with distraction problems.
Based on the objectives of the courses, it is ideal to have large open spaces in total,
rather than confined spaces (e.g., corridors). In the larger spaces students can sit,
relax, and lie down during the lesson. According to teachers, in large spaces a larger
number of students can be gathered, which is a prerequisite even in collaborative
group teaching. At that point, the importance of forming groups during the lesson
was stressed by all the teachers. Also, the teachers praised the circular or II-shaped
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arrangement in terms of realizing the educational objectives. They mentioned that
they often try to rearrange desks and chairs in a classroom when and where possible.
According to the teachers, the displays always keep the students’ attention. They
themselves make a great effort to ensure that their lessons take place in the computer
rooms. They also try to integrate the use of a projector in most lessons, which is not
always easy. When asked about the teacher’s reaction in case a child gets bored, the
teachers argued that it is difficult for children to get bored in these environments
and if that happens it is easier to reestablish and reactivate the student’s inter-

est. It is a requirement of teachers in today’s schools that children feel freedom of
action-movement, and their role is to help draw on resources and drive them to new
knowledge from a wider environment. Today’s school pays high attention toward
the development of students’ creative and critical thinking through experiential
approaches and with a parallel effort to enhance their emotional intelligence. A
very important observation is the requirement for large and spacious spaces that
offer freedom of movement and body comfort, so that it is possible for children to
follow the lesson not only from the static position offered by a seat but by taking the
position they want with their body (as mentioned in the description of the discus-
sion with the teachers). The requirement for very good eye contact between pupils
and teacher is crucial to the choice of the final product of the task. The linear spread
of a construction in space lags behind a circular arrangement that allows for unob-
structed eye contact between students, teacher, and supervisory means; enhances a
sense of equality and courage; highlights the role of the parties involved; and fosters
discussion. Student communication becomes more efficient, and socialization and
emotional development are enhanced by the face-to-face view of a classmate or
teacher. Very important is the spaciousness of the drama section, which must not
contain other elements (supervisory tools, etc.) in order to achieve its objective. The
play structure should offer large spaces almost all over its surface in order to allow
children to work in groups.

Discussions with teachers raised concerns about protecting the structure during
break times and during periods when schools are not in session. This leads to the
option of removing the screen from the structure and adding it whenever the
lesson is being conducted. Also, for unobstructed conduct of the lesson in case of
drizzle or strong sunshine, a canopy-type design in the esthetics and style of the
structure is a proposed solution to this issue. Table 2 shows the highlights in order
of priority.

1. Teachers’ remarks

2.Spaciousness

3. Users’ contact

4.Group separation service

5. Space of silence

6.Sufficient space for alternating children’s body positions during the course

7. Position of the surveillance equipment from each point

8.Protection in bad weather

Table 2.
Teachers remarks in order of priority.
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4, Conclusions

This paper describes the three prototype structures that were analyzed with 56
teachers in three primary schools of Lefkada Island, Greece, from 2020 till 2022. The
method is descriptive. At the moment there is a strong core of the research that started
3 years ago for the Department of Architecture, University of loannina city, Greece.
The research is at its beginning and theoretical base. There is no application with
children or quantitative analysis. There is a theoretical frame with vision and inspira-
tion. The next stage is the construction through funding support of the municipality
of Lefkada and the Greek government being applied in primary schools in 1:1 scale.

According to the teachers, the educational objectives set by the modern school in
the context of collaborative teaching and creative learning through discovery are met
by the design of the projects. The teachers at the Primary School of Lygia named it “a
different and very interesting educational tool,” while those at the 2nd Primary School
said that “it is extremely interesting” and "breaks the monotony of the teacher-cen-
tred teaching.” Educational playground structures for elementary school courtyards
are in the initial research stage. The next stage is the communication with children
and the cooperation between teachers and children at the same time. The three ideas
that are presented in this paper are in the beginning. A new construction may be cre-
ated by the combination of these three first ideas. New places, like specialized parks
or multidimensional laboratories where learning, art and play meet, may function
as spaces of transformation and upgrading of personality. And this is participating
actively in the cosmic symphony.

Concerns were heard regarding the protection of the structure during recess
and during periods when the schools are not operating. There were concerns about
whether the courtyards meet all the standards these installations require. In fact,
private schools were suggested as more suitable environments. In addition, it was felt
that such structures could also be placed in public spaces to reinforce afternoon activi-
ties and extended use by children in their free time. In all schools there were concerns
that the structures were exposed to weather conditions (such as heavy rainfall, cold,
wind), and at that point two teachers were quick to respond that this structure could
be placed in a semi-outdoor or covered area.

The meeting with 56 teachers gave first basic conclusions for the research that is con-
tinued. First of all, we have a conservative society such as Greek society, almost ready to
accept the change. The island of Lefkas is an example in this research. Every society can
use modern educational structures in their schoolyards. This research focuses on emo-
tionally poor and unhappy countries because the change is in children’s hands. Countries
like Greece emphasized the need to rely on the young children. Young people are the
future. The vision of this design is helping young people change their perception of the
world. When you change your perception, the world changes around you. This research
started up with the vision of a society where happy people live and make their dreams
come true—people who live in balance and harmony. The structures are designed to help
children become architects of their own reality. In these educational playgrounds chil-
dren may achieve an holistic integration of mind, heart and soul through learning, play,
and art. Greek lessons in school such as language, history, music, dramatization, visual
arts, mathematics, and physics combine in a holistic lesson with meditation and speak-
ing positive statements that teaches student they can make a choice of emotions’ quality
and their thoughts. It teaches students to recognize intentions behind our actions, make
conscious selections of their thoughts; recognize triggers, choose responses, and remain
centered amid external fluctuations; and to learn the art of conscious creation.

124



Educational Playground Structure for Elementary School Courtyards: Hybrid Spaces, Methods...
DOI: http://dx.doi.org/10.5772/intechopen.1007848

Author details

Patti Kalou
Department of Architecture, Polytechnic School, University of loannina, Greece

*Address all correspondence to: y.kalou@uoi.gr

IntechOpen

© 2025 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided

the original work is properly cited.

125



Motivation in Learning

References

[1] Lipton B. The Biology of Belief. US:
Hay House Inc; 2015

[2] Szegedy-Maszak M. Mysteries of the
Mind: Yours Unconscious is Making Your
Everyday Decisions. U.S. News & World
Report; 2005

(3] Stuewe N. The Architect of Learning.
Canada, AACE, San Diego: University of
Calgary; 2013

[4] Khotinets VY, Shishova EO. Cultural
and educational environment in the
development of younger schoolchildren’s
creative potential. Frontiers in
Psychology. 2023;14:1178535

(5] Bruce T. Early Childhood Practice:
Froebel Today. 1st ed. SAGE Publications
Ltd; 14 May 2012

[6] Shintaku K. The Interplay of Game
Design and Pedagogical Mediation in
Game-Mediated Japanese Learning.
Tuscan, AZ, United States: University of
Arizona; 2016

[7]1 Marshall C. Montessori education: A
review of the evidence base. npj Science
Learn. 2017;2:11

[8] Jenkins H. What We've Learned About

Games and Learning: An Interview with
Kurt Squire (Part Three). Available from:
http://henryjenkins.org/blog/2012/03/
what_weve_learned_about_games_2.
html

[9] Kornhaber M, Fierros E, Veenema S.
Multiple Intelligences: Best Ideas from
Research and Practice. Boston: Pearson;
2004

[10] Belliveau G. Engaging in Drama:

Using Arts - based Research to Explore
a Social Justice Project in Teacher

126

Education. Columbia: University of
British; 2006

[11] Garrison KA. Meditation leads to
reduced default mode network activity
beyond an active task. Cognitive,
Affective, & Behavioral Neuroscience.
2015;15(3):712-720. DOI: 10.3758/
s13415-015-0358-3

[12] Fleer M, Kamaralli A. Cultural
development of the child in role-play:
Drama pedagogy and its potential
contribution to early childhood
education. In: Multidisciplinary
Perspectives on Play from Birth and
beyond. International Perspectives
on Early Childhood Education and
Development. Vol. 18. Singapore:
Springer; 2017

[13] Squire K. Video Games and
Education: Designing Learning Systems
for an Interactive Age. Educational
Technology Publications; 2008

[14] George NJ. Beneficial Use of
Dramatics in the Classroom. Portland:
New England Association; 2000






Edited by Jian-Hong Ye, Liying Nong,
Li Wang, and Weiguaju Nong

Learning is always a core activity in forming cognitive abilities and personality traits
in people’s growth process, and motivation is the key psychological mechanism
that drives learning behaviour. Therefore, motivation in learning is an important
area of research in educational psychology. It not only determines the initiation and
continuation of learning but also affects the effectiveness and depth of learning.
The complexity of motivation in learning lies in its multidimensional composition
and dynamic changes, making its in-depth study an important area of research in
psychology, education and other disciplines. Under the title Motivation in Learning,
this book systematically analyses the nature of motivation and its formation
mechanism and manifestations in different learning (educational) contexts. The book
attempts to provide a comprehensive and dynamic introduction to the application and
interpretation of the theory of motivation in learning and to provide a solid theoretical
foundation for subsequent research.
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