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Abstract

This thesis presents the positive outcomes of a design-driven collaboration with 
Academia Atenea, a public digital learning platform in Bogotá, Colombia, with a dedi-
cated section that improves access to high-quality educational resources for students 
preparing for the Saber 11 exam, the national standardized test for university admission. 
Developed in close partnership, the project demonstrates how emotion-driven interac-
tion design can enhance user motivation, engagement, and learning continuity within 
digital educational ecosystems. The collaboration enabled the research to be grounded 
in real-world constraints and to produce design strategies that were not only theore-
tically informed but also enlightened by the experience of real users of the platform.

Findings from mixed-method research, combining heuristic evaluation, semi-structured 
interviews, and shadowing sessions with twelve secondary school students,  revealed a 
recurrent emotional trajectory: learners began with curiosity and optimism but often 
shifted into low-energy states such as boredom or indifference. These affective dyna-
mics strongly correlated with perceived control and task value, supporting Pekrun’s 
control–value theory of achievement emotions. Based on these insights, three core 
design strategies were developed: (1) diagnostic onboarding to personalize goals and 
assess prior knowledge; (2) adaptive learning paths to regulate content difficulty and 
maintain mastery; and (3) contextual gamification using checkpoints and micro-rewards 
to sustain motivation. Validated through benchmarking and prototyping, these stra-
tegies demonstrated tangible improvements in user experience.

Grounded in cognitive, motivational, and affective neuroscience frameworks,  including 
Piaget’s cognitive development, Vygotsky’s zone of proximal development, self-de-
termination theory, Flow, Panksepp’s primary emotional systems, and Pekrun’s con-
trol–value theory, the research offers an integrated understanding of how emotional 
design principles can be applied to public learning platforms. The collaboration with 
Academia Atenea ultimately highlights the transformative role of design in enhan-
cing educational equity, showing that emotionally intelligent interfaces can generate 
improvements in engagement and learning motivation.

Questa tesi presenta i risultati positivi di una collaborazione guidata dal design con 
Academia Atenea, una piattaforma pubblica di apprendimento digitale con sede a 
Bogotá, in Colombia, che include una sezione dedicata a migliorare l’accesso a risorse 
educative di alta qualità per gli studenti che si preparano all’esame Saber 11, la prova 
nazionale standardizzata per l’ammissione universitaria. Sviluppato in stretta collabora-
zione con l’istituzione, il progetto dimostra come il design dell’interazione guidato dalle 
emozioni possa potenziare la motivazione, il coinvolgimento e la continuità dell’appren-
dimento all’interno degli ecosistemi educativi digitali. La collaborazione ha permesso 
di ancorare la ricerca a vincoli reali, producendo strategie di design non solo fondate 
teoricamente, ma anche illuminate dall’esperienza diretta degli utenti della piattaforma.

I risultati di una ricerca mixed-method, che ha combinato la valutazione euristica, 
interviste semi-strutturate e sessioni di shadowing con dodici studenti delle scuole 
secondarie, hanno rivelato una traiettoria emotiva ricorrente: gli studenti iniziavano con 
curiosità e ottimismo, ma spesso evolvevano verso stati a bassa energia, come noia o 
indifferenza. Queste dinamiche affettive risultavano fortemente correlate alla percezione 
di controllo e al valore attribuito ai compiti, a conferma della teoria del controllo–valore 
delle emozioni di rendimento di Pekrun. Sulla base di tali evidenze, sono state sviluppate 
tre strategie di design fondamentali: (1) un onboarding diagnostico per personalizzare 
gli obiettivi e valutare le conoscenze pregresse; (2) percorsi di apprendimento adattivi 
per regolare la difficoltà dei contenuti e mantenere il senso di padronanza; (3) una 
gamification contestuale, basata su checkpoint e micro-ricompense, per sostenere la 
motivazione. Convalidate attraverso benchmarking e prototipazione, queste strategie 
hanno mostrato miglioramenti concreti nell’esperienza utente.

Basata su quadri teorici cognitivi, motivazionali e di neuroscienze affettive, tra cui lo 
sviluppo cognitivo di Piaget, la zona di sviluppo prossimale di Vygotskij, la teoria dell’au-
todeterminazione, il concetto di Flow, i sistemi emotivi primari di Panksepp e la teoria 
del controllo–valore di Pekrun, la ricerca offre una comprensione integrata di come i 
principi del design emozionale possano essere applicati alle piattaforme pubbliche di 
apprendimento. La collaborazione con Academia Atenea evidenzia infine il ruolo tras-
formativo del design nel promuovere l’equità educativa, mostrando come interfacce 
emotivamente intelligenti possano generare miglioramenti nel coinvolgimento e nella 
motivazione all’apprendimento.
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Introduction.

01
Over the last decades, digital technologies 
have become an inseparable part of how 
people access education. Learning is no 
longer exclusively tied to the classroom 
and textbook, but increasingly mediated 
through platforms, mobile devices, and 
virtual environments that offer flexibility 
and wider reach. The COVID-19 pandemic 
accelerated this process, forcing schools, 
teachers, and learners to shift overnight 
(Marin & Bocoș, 2021). While this shift ope-
ned up opportunities for the majority, it 
also brought to light latent problems: 
unequal access to the web, poor educa-
tor training, and websites that often felt 
like sets of data rather than true venues of 
pedagogy. These tensions are particularly 
evident in Latin America. Countries like 
Colombia struggle with expanding edu-
cation in a country where economic and 
social polarization is vibrant (CEPAL, 2020). 
Internet penetration has improved due 
to the objectives of the last governments 
regarding this topic, though disparities 
between urban and rural zones are still 
massive. In rural zones, many households 
still have no stable or any technological 
assets, and therefore the promise of digi-
tal education is fragile (The World Bank, 
2023). Education remains one of the few 
accepted forms of social mobility, espe-
cially for the young who want to study in 
state universities or pursue scholarships.
One key part of this mobility is the exam 
Prueba Saber 11. Colombia’s national stan-
dardized high school leaving exam asses-

ses students in mathematics, reading, 
natural sciences, and social sciences. It 
is a requirement for graduating, and the 
result is decisive for admission into institu-
tions of higher education and often deter-
mines the near-term fate of Colombian 
youth. Studying for this test is not only a 
cognitive endeavor but also an emotional 
one, in which stress, motivation, and resi-
lience are all integral elements. Academia 
Atenea came into existence as an online 
platform in Bogotá as a response to this 
need. Within their wide catalogue of cour-
ses for multiple users, one key intention is 
to help students to deliver content aligned 
to the national curriculum and to prepare 
them for the Saber 11 (Alcaldía Mayor de 
Bogotá D.C, 2024). But even with this goal 
in mind, many view the site as distant and 
hard to use. Navigation is not always logi-
cal, content is often passive, and one’s jour-
ney is difficult to follow. For youth adults 
between the ages of 16 and 19, students at 
a developing stage of identity and emotio-
nal instability, such an experience quickly 
leads to disengagement. They may start 
out of curiosity or hope, but frustration 
and boredom follow in short order, dis-
couraging them from continuing.

The fundamental problem is not techno-
logical but human: how to construct pla-
tforms that foster motivation and create 
emotional involvement in their users. 
Traditional thought regarding learning 
platforms has been centered on content 
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and functionality, but not so much on the 
emotional experiences that decide the way 
teenagers interact with them. Emotional 
design lies at the root of engagement, as 
emotions influence attention, memory, 
and motivation to persist with demanding 
tasks (Pekrun, 2014). The thesis addresses 
this challenge by asking: How do adoles-
cents emotionally experience Academia 
Atenea interaction? Which aspects of the 
current design discourage motivation 
and engagement? And how can interac-
tion design principles be used to build a 
more personalized, stronger, and suppor-
tive learning environment?

In order to respond to these concerns, the 
study closes the gap between theoretical 
perspectives and empirical field research. 
Cognitive and motivational theories such 
as Piaget’s theory of cognitive develop-
ment, Vygotsky’s zone of proximal deve-
lopment, Self-determination theory, and 
Flow are complemented with affective 
neuroscience models such as Panksepp’s 
affective systems and Pekrun’s control-va-
lue Theory. Together, they constitute a 
model to understand the cognitive and 
emotional processes of late adolescence. 
Methodologically, the work consisted of a 
heuristic usability evaluation of the plat-
form, as well as semi-structured interviews 
and shadowing exercises with twelve stu-
dents. The findings revealed a persistent 
emotional trend. Students started enthu-
siastically but declined into passive or neu-
tral phases as they navigated the courses 
of the platform. Boredom was the general 
reaction to long sessions of content, and 
the lack of observable progress and timely 
feedback enhanced disengagement. The 
findings supported how tightly motiva-
tion is connected to perceived value and 
control, aligning with theoretical models 
that associate autonomy and clarity with 
long-term engagement.

In light of these results, the thesis proposes 
a Design Framework for Personalization, 
through three strategies: diagnostic 
onboarding to create goals and customize 
routes, individualized learning routes 
that learn from mastery, and contextual 
gamification to maintain motivation with 
micro-rewards and checkpoints. Through 
global platform benchmarking, these stra-

tegies were refined and converted into 
interactive prototypes. They collectively 
give rise to the vision of Academia Atenea 
as not only a repository of content but as 
a responsive environment within which 
learners are assisted in their process of 
preparation. To deliver this purpose, the 
thesis is composed of seven interrelated 
blocks of information that correspond 
to its chapters: (1) literature review that 
addresses the theoretical base on digital 
learning markets, learning theory and the 
role of emotion in learning; (2) the intro-
duction of Academia Atenea as platform 
and the evaluation of its current system 
through heuristic analysis; (3) the field-
work methodology exploring its basis on 
the theorical framework; (4) the discussion 
of the fieldwork interviews and shadowing 
sessions results; (5) the structure of design 
strategies informed by the conclusion of 
research; (6) the contrasts personalization 
evaluation across platforms through UX 
benchmarking examination; and (7) the 
materialization of these strategies into 
prototypes of Academia Atenea new 
platform. 

Ultimately, this research demonstrates 
that designing for education cannot be 
reduced to providing content or efficient 
interfaces: it is about designing for peo-
ple, and how impactful that is for their 
actual life experience and future. The 
analysis of Academia Atenea shows that 
adolescents preparing for the Saber 11 are 
not passive recipients of information, but 
learners whose engagement is shaped by 
curiosity, frustration, hope, and resilience. 
When platforms fail to respond to these 
emotional dynamics, motivation declines 
and learning outcomes suffer. When inte-
raction design strategies embed perso-
nalization, autonomy, and recognition of 
progress, they create conditions for stu-
dents to feel supported rather than isola-
ted, motivated rather than indifferent. The 
thesis, therefore, argues that the future of 
digital learning lies in environments that 
integrate cognition and emotion, transfor-
ming platforms from static repositories of 
information into meaningful spaces where 
adolescents can build not only knowle-
dge, but also confidence, perseverance, 
and motivation for their life educational 
journey.

Transparency notes software and 
AI tools used:

To ensure transparency, the use of digital 
tools and generative artificial intelligence 
is acknowledged as complementary 
support in the development of this work. 
Specifically, ChatGPT (OpenAI), Gemini 
(Google), and NotebookLM (Google) were 
employed for the verif ication of con-
cepts, brainstorming and spelling revi-
sion. Software as Figma functioned as 
the main environment for brainstorming, 
structuring, and prototyping processes 
with AI-powered functionalities integra-
ted for content translation from Spanish 
to English. AI tools such as Lovable and 
Stitch served as exploratory references for 
contrasting user interface design propo-
sals. Furthermore, Zotero was adopted as 
a reference repository and citation mana-
ger, and Grammarly for spelling revision. 
These tools played a strictly instrumental 
and supportive role, without replacing the 
critical analysis, theoretical construction, 
or original production of this research. 
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Literature Review: 

Segmentation, learning 
theories, and emotion. 

02
Digital learning has revolutionized how 
structured education is delivered all 
around the world, providing institutions 
and learners with flexible, scalable tools 
and rich analytics to support academic 
progression. The traditional models have 
evolved in Latin America, and yet, as edu-
cational providers and students invest 
in these platforms, three core questions 
emerge: How is the digital learning market 
segmented, and what characterizes the 
formal learning segment? Which learning 
theories should inform design and delivery 
within formal contexts? And, how do lear-
ners emotionally experience their journey 
through formal digital curricula?

This chapter tackles those questions in 
two parts (Figure 1). First, it breaks down 
the digital learning market into its key 
segments within the Latin-American 
and Colombian context: formal acade-
mic learning, informal learning, and cor-
porate training. Second, it will dive into 
core learning theories to understand what 
drives learning, and the emotional dimen-
sion of formal digital learning. By putting 
together market insights, proven learning 
theories, and emotional approaches, this 
framework lays the groundwork for re-fra-
ming and re-designing the actual formats 
of asynchronous learning platforms by 
answering this question: how can digital 
learning platforms best support learners 
emotional journey?

Figure 1 - Literature Review Map. Note. Conceptual map illustrating the theoretical structure of 
the literature review. Created by the author (2025).
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Segmenting the Digital Learning 
Market: Formal Education, Informal 
Learning, and Corporate Training.

The digital learning market has grown 
substantially in the last decade, mostly 
driven by digitalization and the growing 
demand for distance education. E-learning 
is not a new term; since 1999, conventional 
and distance universities have been set-
ting the tone for specific audiences that 
were willing to learn through a relatively 
new technology (Weller, 2018). The term 
is defined as instruction delivered on a 
digital device that is intended to support 
learning and help learners reach perso-
nal learning objectives. The promise of 
it was the customization of the training, 
engagement, and environment (Clark & 
Mayer, 2016). The golden age of e-learning 
set the framework for a new approach to 
learning for adults and all the findings and 

uncertainties that came with it. By now, a 
study by Statista (2025) indicates that the 
revenue of online learning platforms will 
reach $60.25 billion in 2025, and according 
to Business Wire (2024), the digital lear-
ning market will grow by 11.88% annually 
until 2029.

This expansion of technology since the 
revolution of educational technology 
(Figure 2) has resulted in the development 
of distinct segments, each one designed 
to meet specific learning requirements 
and objectives (Weller, 2018). With the 
creation of Open Educational Resources, 
Wikis, YouTube, virtual worlds, social 
media, learning platforms, and artificial 
intelligence, the conversation has opened 

2.1

Figure 2- The Start of EdTech: Key Milestones in Digital Learning Evolution. Note. Timeline created 
by the author (2025).

over time to update our understanding of 
the formats that cross such complex sys-
tems as education, which is highly interde-
pendent. One key concept to understand 
the market is the differentiation between 
online learning and e-learning. E-learning, 
technology-based learning, it’s a broader 
term that encompasses all types of lear-
ning mediated by digital technologies. In 
contrast, Online Learning, web-based lear-
ning, it’s a subcategory of e-learning and 
refers specifically to learning that occurs 
through the Internet (Weggen, 2000). 

This expansion has been perceived all 
over the world, including Latin America. 
Colombia, a constantly developing coun-
try with a growing youth population, has 
positioned itself as a relevant player in 
the Latin American education landscape 
(Banco Mundial, 2024). The last decade 
has witnessed a growing commitment 
to digitalization, driven by both govern-
ment policies and the increasing internet 
penetration and use of mobile devices in 
the daily lives of its citizens (Gobierno de 
Colombia, 2022). This context has created 
fertile ground for the expansion of digital 
learning, offering innovative solutions to 
overcome geographical and socioecono-
mic barriers to access to education, a great 
challenge due to the lack of opportunities 
and connectivity in rural areas all around 
the country. Despite these historical cha-
llenges related also to infrastructure, the 
country has made significant progress in 
the adoption of educational technologies, 
especially after the COVID-19 pandemic, 
which catalyzed digital transformation at 
all levels of the education system (CEPAL, 
2020). Understanding the specificities of 
the Colombian context, its needs and 
opportunities, is essential to analyzing 
the impact and future of online learning 
across all segments of online learning in 
the region.

A. Formal Online Education.

Formal education has traditionally been 
defined as a structured model adminis-
tered by laws and norms, subject to strict 
curriculum structures, and guided by the 
objective of acquiring qualifications for 
degrees or diplomas (Grajcevci & Shala, 
2016). Nowadays, online universities, virtual 

schools, and blended learning programs 
represent a substantial part of the formal 
education landscape, offering their pro-
grams restructured and tailored for online 
users. 

Colombia’s education system is structured 
into four main levels: preschool, primary, 
secondary, and tertiary. Primary level is 
nine years of primary and lower secondary 
schooling that are free and compulsory by 
law. This is followed by two years of upper 
secondary education (grades 10–11, leading 
to the bachillerato high school diploma) 
and a diverse tertiary sector of technical 
institutes, vocational colleges, and uni-
versities. Education is provided by both a 
large public system and the private sector. 
Public institutions are state-funded and 
serve the majority of students, whereas 
private institutions (often concentrated in 
urban areas) cater to a significant minority, 
particularly among higher-income fami-
lies. According to data from the Colombian 
Ministry of Education, a total of 9,547,160 
students were enrolled in preschool, pri-
mary, and secondary education in 2023. 

Of these, 7,652,854 stu-
dents, equivalent to 80.2% 
of the total, attended 
public institutions, while 
1,894,306 students, repre-
senting 19.8%, were enro-
lled in private institutions 
(DANE, 2024). 

Overall, the coexistence of public and pri-
vate education, alongside pronounced 
urban–rural and socioeconomic inequa-
lities, has resulted in an educational sys-
tem where access and outcomes vary 
widely by social background and region. 
Ensuring more equitable access to quality 
education across this dual system remains 
a pressing policy challenge for Colombia.

Traditional in-person formal education 
remains the dominant mode of learning 
across Latin America at all levels, yet the 
region has witnessed a significant expan-
sion of online formal education, particularly 
accelerated by the COVID-19 pandemic. 
This expansion presents a complex pic-
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ture, revealing both the adaptability of 
educational systems and the profound 
challenges related to digital equity and 
infrastructure. (Rodríguez, 2021). 

On average, schools in 
the region were closed for 
269 days in 2020 and 2021, 
a disruption equivalent to 
1.42 typical school years 
(Bracco et al., 2024). 

Colombia, like many other countries in 
the region, experienced some of the lon-
gest school closures globally, a situation 
that forced a rapid shift to remote and 
online learning as the primary educational 
strategy (Rodríguez, 2021). The complex 
context raised the understanding of the 
educational aspects that existed outside 
the traditional face-to-face system, and 
with an eye towards virtuality, this online 
and hybrid learning model still maintains 
core elements of the traditional in-person 
education, such as a predefined curricu-
lum, instruction by qualified educators, 
formal assessments leading to credentials, 
and adherence to academic standards 
(Grajcevci & Shala, 2016). Even when for-
mal online education can still feel close to 
the traditional ones, the transition was not 
well adopted since it was a forced, reac-
tive measure, rather than a well-prepared 
transition. This rapid transition also brou-
ght to light profound systemic vulnerabi-
lities, such as the pre-existing digital and 
learning gaps. For instance, in Colombia, 
over 40% of households nationwide and 
nearly 70% of rural households still lack 
internet access (The World Bank, 2023). . 
This situation led to increased school dro-
pout rates and big academic performance 
gaps between students from public and 
private schools, and between urban and 
rural areas in Colombia. This is a concern 
of inequity that permeates most matters 
in the region. 

On the other side, the pandemic wasn’t 
the only thing that accelerated the growth 
of formal online education; other market 
values include the growing demand for 
flexible learning options, the need to edu-
cate the workforce with skills relevant to 
the digital economy, and the pressure to 

keep up with the growing international 
economic initiatives. This market size in 
Latin America has reached USD 4,210.70 
Million in 2024 and is projected to reach 
USD 22,859.77 Million by 2033, exhibiting 
a compound annual growth rate (CAGR) 
of 20.68% during 2025-2033 (IMARC, 2025). 
This impressive growth is primarily driven 
by increasing internet and mobile pene-
tration and the rising implementation of 
government initiatives supporting digita-
lization and digital learning.

This segment continues to primarily serve 
individuals seeking academic qualifica-
tions for various purposes, including entry 
into the workforce, career advancement, or 
personal intellectual growth. The COVID-
19 pandemic changed the dynamics of 
traditional formal education and offered 
a critical lens through which to examine 
the efficacy and challenges of digital for-
mal education. Studies from this period 
showed that students affected by these 
changes ended up having overlapping 
opinions about their participation, moti-
vation, and interaction during the transi-
tion process. Most students agreed that 
the quality of the teaching process was 
positively affected in the online environ-
ment, but also stated that due to the lack 
of in-person attendance, the communi-
cation with both peers and teachers was 
harmed, making it difficult to maintain 
effective interaction (Marin & Bocos, 2021). 
The value of interaction in this context is 
crucial because both human (teacher and 
students) and non-human (educational 
content) define the quality of the edu-
cational experience (Moore & Anderson, 
2003).

This shift to digital environments has 
necessitated adaptations in the learning 
approaches. Traditional formats like lectu-
res are often translated into video formats 
and supported by papers and readings, 
but digital formal education needs to 
increasingly leverage interactive simu-
lations to ensure learning. Results show 
that online collaboration with peers and 
online communication with the instructor 
positively affect attitude towards atten-
ding online classes and the completion 
of homework and tasks, something that 
is not always guaranteed in digital-speci-
fic courses, revealing that the traditional 

methods need to be restructured (Vezne 
et al., 2023). The educational contents of 
these formats are delivered to the users 
through Learning Management Systems 
(LMS), which integrate functions to orgWa-
nize and deliver information, track stu-
dent progress, facilitate communication 
between instructors and students, and 
manage assessment activities (Moore & 
Anderson, 2003). These systems support 
both synchronous and asynchronous 
programs, which play a key role in the 
learning process. They serve as the main 
channel through which information is deli-
vered to users, being the central interface 
for interaction and determining whether 
the learning objectives are met or not.

These interfaces must contain tools that 
allow users to carry out the learning pro-
cess, which, according to the principles 
of andragogy, the individual-transac-
tional model of adult learning, should 
emphasize the learner’s self-direction, 
the value of their prior experience, the 
relevance of learning to their needs and 
a problem-centered approach (Knowles et 
al., 2006). These principles are carried out 
correctly depending on the perspective 
from which they are viewed. For instance, 
the asynchronous discussion forums com-
monly found in LMS facilitate self-enga-
gement and reflection, aligning with the 
adult learner’s need for autonomy. Also, 
the features that enable the sharing of 
resources and collaborative group work 

allow adult learners to experience stu-
dent-student interaction and help them 
connect with their past experiences and 
learn from those of their peers. But even 
if LMS platforms offer valuable tools, they 
often fail to incorporate other features that 
are key to facilitating those same princi-
ples. For example, when content is generic 
or poorly connected to individual needs 
and goals, learners will tend to feel less 
motivated (Balalle, 2024). And considering 
the way that the information is delivered, 
the absence of interactive formats redu-
ces the ability to personalize learning and 
foster self-direction. These characteristics 
of LMS transcend the segmentation of the 
educational learning platforms because 
Learning Management Systems are not 
only used exclusively for formal education 
but also in other segments. The principles 
of andragogy, additional learning approa-
ches, and their correlation with successful 
learning outcomes will be explored in fur-
ther detail in subsequent sections.

Among the most prominent educatio-
nal platforms in this segment, frequently 
mentioned in academic papers and 
articles, are Moodle, Google Classroom, 
Microsoft Teams, Coursera (figure 3), and 
WeSchool. These have had a significant 
impact on the education market. In Latin 
America, Moodle is a well-known open-
source learning platform with a strong 
presence in universities, government 
organizations and businesses, particularly 

Figure 3 - Coursera x Universidad Nacional de Colombia: Platform Interface. Note. Screenshot 
taken by the author (2025) from the Coursera platform interface.
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popular in Mexico, Argentina, Colombia, 
and Chile. Globally, Coursera enables skills 
certification in collaboration with interna-
tional universities. Although its primary 
focus is on self-paced learning, many 
formal institutions use it as a curricular 
complement, and it enters the industry 
because it grants certifications valued 
in both the academic and professional 
worlds. Universidad Nacional de Colombia 
(Figure 3), for instance, has launched cour-
ses on Coursera, including one on critical 
care for nurses, particularly relevant during 
the pandemic, and plans to offer general 
education courses. Complementing these 
international platforms, Colombia is bet-
ting on the construction of internal plat-
forms in the country. Colombia Aprende 
(Figure 4), for example, is one of the big-
gest projects launched by the Colombian 
Ministry of Education, as a national online 
educational platform serving as a central 
hub for digital educational content, tools 
and virtual learning communities for basic 
and secondary education.

B. Informal Online Learning.

Non-formal education is defined as a 
management process to develop lear-
ners’ competency, both in terms of skills 
and knowledge, which can be more flexi-
ble than learning in the general formal 

Figure 4 - Colombia Aprende: Governmental Platform for Digital Education. Note. Screenshot 
taken by the author (2025) from the official website ColombiaAprende.edu.co

educational system (Khumsamart, 2022). 
This learning, which could be translated 
into any activity involving the pursuit of 
understanding that occurs without the 
presence of externally imposed curricular 
criteria, could happen unintentionally and 
naturally in everyday life and with diffe-
rent actors who promote the learning of 
not only technical skills but also soft skills 
for personal growth (Song & Bonk, 2016). 
The knowledge gathered outside of struc-
tured education has expanded dramati-
cally through access to vast amounts of 
information and online interactions. It has 
changed completely how people acquire 
information and knowledge. 

This segment is in so many ways different 
from formal education, and in some cases, 
it is also a continuum with formal edu-
cation (Lange, 2018), the main distinction 
is the motivation of the student. Studies 
suggest that the needs of students are 
better met by non-formal education, 
which enables them to know themselves 
and the world better. The reason it’s that 
students’ needs and interests are placed 
in the center since they have autonomy 
in selecting topics and study methods 
(Grajcevci & Shala, 2016), often driven by 
personal curiosity, individual interest, or 
the need to solve specific problems, some-
thing that may not happen in some cases 

of formal education when the courses are 
guided by institutions. The key concept is 
self-directed learning, one essential part 
of the theoretical foundation of adult lear-
ning, which is stated by the principles of 
Andragogy (Knowles et al., 2006). The 
power and control raised by the learners 
assuming responsibility for their choices 
and judgments, also translated into auto-
nomy, is important for the success of lear-
ning, and it is a common topic in online 
environments. Specifically, people acces-
sing online learning resources stated that 
being able to perform the learning process 
on their own without any help positively 
affects their self-concept and satisfaction 
(Song & Bonk, 2016). Another main distinc-
tion is that non-formal learning is flexible 
in terms of curricula and methodology; it 
does not follow the structure of the tradi-
tional education system. Informal educa-
tion occurs in many formats and varieties 
across multiple communities of practice 
(Callanan et al., 2011). In its purest form, 
learning could happen through everyday 
experience, from a conversation with 
colleagues to watching a video on social 
media. Experiences are also a key concept 
in Andragogy; learners’ experiences play a 
major role in shaping their learning, as it is 
connected to their mental models, which 
are the cognitive structures that arise from 
their experiences and that allow them to 
use prior knowledge for future learning 
(Knowles et al., 2006).  

Since informal education covers such a 
broad area, the formats and channels 
through which it is distributed can vary. 
In the online environment, learning 
can start by following lectures, tutorials, 
walk-throughs, guides, vlogs, and infor-
mational videos. One great example is 
YouTube, the biggest platform that was 
launched in 2005 (Figure 5)with the main 
purpose of being a space where anyone 
could upload and share videos. The 
democratization of knowledge helped 
the informal online learning segment by 
facilitating an interface where anyone can 
learn anything. This platform is often used 
in formal education inside classrooms, but 
it is certainly one of the main channels for 
self-education. It also faced some challen-
ges due to the non-regulated quality of 
the information (since anyone can upload 

videos), and has had the attention of scho-
lars in the last decade to understand the 
impact of video tutorials and the interac-
tion between other users of the platform 
as part of the process of informal educa-
tion (Lange, 2018). Globally, according to 
Google Trends, YouTube searches related 
to “how to...” have increased by 70% year-
over-year, indicating a growing interest in 
self-learning through the platform.

While precise statistics for informal online 
learning participation among adults in 
Latin America are not available as for for-
mal education, 

the overall internet pene-
tration in Colombia was 
77.3% in January 2025 
(The World Bank, 2023). 

Since informal education covers such a 
broad area, the formats and channels 
through which it is distributed can vary. 
In the online environment, learning 
can start by following lectures, tutorials, 
walk-throughs, guides, vlogs, and infor-
mational videos. YouTube is a major pla-
tform for informal learning in Colombia. 
Google’s advertising resources indicate 
that YouTube had 30.6 million users in 
Colombia in early 2025, reaching 57.6% 

Figure 5 - YouTube Interface in 2005. 
Note. Image source: Web Design Museum 
(2025). Retrieved from https://www.webdesign-
museum.org
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of the total population and 74.5% of the 
internet user base (DataReportal, 2025).

Short-form video plat-
forms like TikTok, one 
of the most used ones, 
mostly by younger adults, 
are also gaining signi-
ficant audience, with a 
user penetration of 79.5% 
in Colombia by February 
2025 (Statista, 2015). 

This indicates their growing role in the 
informal acquisition of knowledge and 
skills through concise and engaging 
videos. TikTok’s search engine is being 
used to replace Google’s search engine, 
offering small video capsules as a means of 
information. On the other hand, Wikipedia 
remains a crucial source of reference 
and self-directed learning, with Spanish 
Wikipedia being the eighth largest and 
ranking fourth in terms of edits globally. 
And finally, podcasts are an increasingly 
popular medium for informal knowledge 
acquisition in Latin America, with Mexico 
(50%), Brazil (44%), and Colombia (41%) 
showing strong engagement in 2025, 
with 41% of Colombian consumers liste-
ning at least an hour per week (YouGov, 
2025). One great example is the Colombian 
podcast “Huevos Revueltos con Política” 
by La Silla Vacía, a 15–to 20-minute podcast 
that offers a new episode every day about 
news and political actuality, making the 
information accessible and easy to digest.

The accessibility and the democratiza-
tion of information are driving individuals 
and professionals to seek accessible and 
flexible online resources to acquire skills 
quickly and efficiently. This is directly 
related to the need for continuous lear-
ning and professional adaptation in an 
economic and technological environ-
ment that encourages people to seek 
learning opportunities outside of formal 
educational channels, allowing them to 
remain competitive. Another point rela-
ted to this concept is that human curiosity 
is inherent; the ease of access to diverse 
information and the interactive nature of 
many online resources satisfy the drive 

for knowledge, which is directly related 
to motivation, a key element in a success-
ful learning process (Knowles et al., 2006). 
While all data reflect a general use of these 
platforms, their nature and the way users 
interact with them suggest an important 
role in self-directed learning in the context 
of this segment.

C. Corporate Training.

Cooperative e-learning refers to the pro-
cess of developing employees’ skills and 
knowledge through digital platforms. 
Corporations have seen it as a necessity in 
their efforts to meet the educational and 
training needs of their stakeholders and 
organizational strategies. Global compa-
nies use Learning Management Systems 
(LMS) and a virtual corporate university 
platform to train employees with upda-
ted skills and information (Ellis & Kuznia, 
2014). Its main objective is to align emplo-
yee skills with business objectives.

The final users of this segment are emplo-
yees from diverse organizations, who par-
ticipate in these initiatives to improve their 
productivity, job satisfaction, overall perfor-
mance, and organizational commitment 
(Weggen, 2000). It’s been stated that 94% 
of employees want to work for a company 
that invests in their professional develo-
pment (LinkedIn, 2018), and concerning 
their motivation and fulfillment of goals, 
studies show that motivation to achieve a 
standard of excellence in their professio-
nal skills is a significant driver for users, 
which indicates that employees are moti-
vated by a desire for tangible outcomes 
and demonstrable progress in their trai-
ning (Duan et al., 2023). Studies have also 
examined the impact of corporate e-lear-
ning on users, suggesting that the strate-
gies must be balanced with managerial 
support to achieve the desired results (Ellis 
& Kuznia, 2014). In large companies, trai-
ning does not discriminate based on hie-
rarchical level; core employees, executive 
managers, and financial directors are also 
part of the user profile, participating in 
training related to the implementation of 
strategic management tools. It can cover 
various sectors, topics, and levels within a 
single organization.

These user motivations differ from those 
of the other digital market segments 
reviewed above, but the technology-me-
diated learning process still shares the fun-
damental principles of andragogy, which, 
like formal and informal education, revolve 
around the need for self-direction and 
autonomy in learning, preferring to select 
content that aligns with their interests and 
contributes to their professional develop-
ment (Van Heerden & Lautenbach, 2024). 
The value of prior experience as a key prin-
ciple and essential resource for contextua-
lizing and assimilating new knowledge 
(Knowles et al., 2006), facilitates its practi-
cal application in the professional context. 
Despite the time constraints that often 
hinder self-directed learning, learners are 
driven by the ability to have control over 
their training and obtain tangible benefits 
for their development needs. The effecti-
veness of learning is enhanced when it is 
aligned with their professional goals and 
when they receive constructive feedback 
that supports their improvement process 
(Duan et al., 2023).

Corporate Training was already a growing 
market in the earlies 2000s, it was expec-
ted to nearly double in size every year, 
considering that the education industry 
was the second largest sector in the U.S. 
and the technological revolution that the 
world was experiencing (Weggen, 2000). 
The Latin American corporate training 

Figure 6 - Learning and Development at Accenture. Note. Screenshot taken by the author (2025) 
from Accenture.com

market is experiencing significant growth. 

The market size reached 
USD 23.24 billion in 2024 
and is projected to reach 
USD 41.89 billion by 2033, 
exhibiting a growth rate 
(CAGR) of 6.80% during 
2025-2033 (IMARC, 2025). 

The main market drivers include digi-
talization, automation, and the need to 
adapt to organizational changes accele-
rated by the pandemic. Large companies 
such as Accenture show great participa-
tion in training programs. The company 
spends more than $1 billion annually on 
apprenticeship programs and training for 
its more than 700,000 professionals, pro-
viding approximately 40 million hours of 
training per year (Accenture, 2024).

Some companies, including Accenture, 
have been developing internal corporate 
platforms (Figure 6), designed especially 
for their employees and specific areas of 
knowledge. Others use external platforms 
where companies can upload their con-
tent and personalize the learning expe-
rience for their purposes. Multipurpose 
platforms such as Moodle or Coursera 
for Business are also being used for cor-
porate training, even if they are more 
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commonly used in formal learning due 
to their core business model and func-
tionalities that were initially designed for 
educational institutions. There are other 
platforms used specifically for corporate 
training that have a good positioning 
in the Latin American market: Paradiso 
LMS, with an artificial intelligence focus, 
and iSpring Learn, which offers Spanish 
support, have a strong presence in the 
region (eLearningTrendz, 2024). Moodle 
LMS, mentioned before for supporting 
formal learning, is also popular in com-
panies in Mexico, Argentina, and Colombia 
(eLearningTrendz, 2024). Docebo, with 
an active expansion in Latin America 
(Docebo, n.d.), is recognized as a leader 
in the Learning Management Systems 
market (Fosway Group, 2022). TalentLMS, 
with Spanish support and a base of over 
70,000 teams globally (TalentLMS, n.d.), 
presents itself as a scalable solution for 
companies of various sizes. LearnUpon, 
with over 1,500 customers and 20 million 
learners worldwide in 2024, has a strong 
presence in the LMS market and offers 
solutions for both internal and external 
training. Its customers include companies 
such as The Adecco Group and Hootsuite 
(LearnUpon, 2024). This segmentation is a 
market in expansion led by big companies 
with financial resources for covering the 
expenses of investing in training for their 
employees, and most multinational com-
panies are already on board. The opportu-
nity is open for medium-sized companies 
that are still transitioning.

D. User Differentiation and
Bridging Gaps. 

It has been discussed the role, motivations, 
and drivers of end users of all segments 
of the learning market have been discus-
sed. However, the user differentiation goes 
beyond the student as the final recipient 
of the content (Figure 7). In formal edu-
cation, the student primarily interacts 
with content designed and organized by 
educators within a curriculum structured 
and validated by academic institutions. 
Platform users, in addition to students, 
include: Institutional administrators who 
manage access and the structure of the 
learning environment, and instructional 
designers, mostly educators, who deve-
lop pedagogical materials and technical 

support staff. In contrast, informal educa-
tion is characterized by self-directed lear-
ning by the end user. Here, the “student” 
can be both a consumer and a creator and 
organizer of content, while there may be 
figures who upload and organize content 
(such as creators on video platforms or edi-
tors on wikis), the structure is much less 
hierarchical, and content validation often 
rests on the community or the creator’s 
reputation. The “course” design is flexible 
and adaptable to the user’s immediate 
needs, without the rigidity of a formal 
curriculum.

Finally, corporate training presents a 
different dynamic, where the end user is 
the employee, whose learning is aligned 
with the organization’s goals and needs. 
In addition to employees, key platform 
users include: company administrators 
(HR or L&D departments) who select the 
platform, manage access, and monitor 
progress, then instructional designers or 
internal or external subject matter experts 
who create content specific to the com-
pany’s needs, and managers or supervi-
sors who can assign training and track 
their teams’ development. 

In conclusion, in Latin America, particularly 
in Colombia, online education has grown 
rapidly, partly out of necessity and partly 
as a longer‑term strategy. The pandemic 
forced schools and businesses to go digi-
tal almost overnight, but it revealed some 
big problems and challenges: spotty inter-
net in rural areas and many people still 
lacking basic digital skills. Without fixing 
these infrastructure and literacy gaps, the 
promise of online learning, whether for 
school, self‑study, or workplace training, 
will remain out of reach for too many. 
Overcoming these structural problems, 
which have to do with a critical sociocul-
tural and economic perspective, Colombia 
is moving ahead. Plans like the National 
Digital Strategy and platforms such as 
Colombia Aprende show the government’s 
strong push to make education more 
accessible and tech‑savvy. Companies are 
waking up to the value of online courses, 
too, although smaller businesses are not 
yet on board because it represents a big 
money investment. Outside formal pro-
grams, learners are increasingly turning 
to YouTube, TikTok, or podcasts for quick, 

Figure 7 - Online Learning Contexts: Main Users, Motivations, and Andragogical Principles. Note. 
Diagram created by the author (2025).

bite‑sized lessons. That is opening the 
conversation of new ways to learn and the 
formats that change along the way with 
the new technological updates, but it also 
means students need guidance on how 
to discern all the information they gather. 

Looking forward, Colombia needs to keep 
building out reliable broadband, especia-
lly in remote regions, and to teach digital 
basics at every level. Teachers, too, will 
need solid training and ongoing support 
for online and blended classrooms. And as 
platforms improve, driven by both public 
incentives and user feedback, the coun-
try will get closer to an education system 
that’s truly open, inclusive, and ready for 
whatever comes next.

E. The Role of Artificial
 Intelligence.

Artificial intelligence, as we know it today, 
is a concept that was not related to educa-
tion when the revolution of e-learning star-
ted. Even though AI has been developing 
since 1950 with pioneers like Allan Turing, 
the data-driven approaches were intro-
duced only in the earlies 2000s (Ritu Arya 
& Ashish Verma, 2024). The integration 
of machine learning algorithms appea-
red later to allow sophisticated analyses 
that were introduced in the educational 
market for enabling predictive modeling, 

adaptive learning pathways, and early 
intervention systems. Subsequently, with 
the appearance of generative tools such 
as ChatGPT and Gemini (Figure 8), the way 
people access knowledge has changed 
radically and at the same time has des-
tabilized the business model of a lot of 
learning platforms. As stated in previous 
sections, the pandemic of COVID-19 for-
ced the market to transition to new ways 
of teaching mediated through techno-
logy, and edtech companies experienced 
an unprecedented boom due to mass 
school closures and the urgent need for 
distance learning. Even if these changes 
opened the door to acquiring knowledge 
through the Internet, either formally or 
informally, the growth of the market was 
not maintained when free access to arti-
ficial intelligence appeared. According to 
data from PitchBook, global investment 
in online education companies fell to $3 
billion in 2024, down from $17.3 billion in 
2021, marking its lowest level in a decade. 
Coursera, one of the most famous online 
platforms for taking courses, certifications, 
and degrees, has also seen its stock fall 
more than 56 percent this year (Financial 
Times, 2024).

On the other side, the investment in arti-
ficial intelligence has continued to grow. 
In 2024, investors allocated $51.4 billion 
to generative technologies, a significant 
jump from the $16.5 billion invested in 2021 
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(Financial Times, 2024). Multiple compa-
nies across different market sectors have 
started to introduce artificial intelligence 
into their business models to draw on the 
new features that the generative tools 
develop continuously. Inside the online 
learning business, startups like Speak, a 
platform for learning languages through 
conversation, have integrated models 
such as OpenAI’s Whisper, an automatic 
speech recognition (ASR) system, trained 
on 680,000 hours of supervised multilin-
gual and multitask data. 

With this emerging boom, the integration 
of AI has also revealed concerns and cha-
llenges. Free systems like OpenAI, which 
aims to develop a “safe and beneficial” 
artificial general intelligence, as “highly 
autonomous systems that outperform 
humans at most economically valuable 
work”, opened the possibility of simple and 
free access to all online users to genera-
tive tools. OpenAI launched ChatGPT in 
2022 with GPT-3.5, a model that not only 
analyzes text but also generates new one. 
Now they have a large language model 
that goes from deep research to text-to-
image and text-to-video generation. The 
next year, Google launched Bard, now 
called Gemini, a conversational AI chat-
bot launched as a competitor to ChatGPT, 
also a direct and visible access to large lan-
guage models (LLMs). 

Figure 8 - Google I/O Presentation: “Built for the Gemini Era.” Note. Photograph by Jim Wilson, 
published in The New York Times (2024). Retrieved from https://www.nytimes.com

With one well-designed prompt, people 
can access a vast amount of information 
that at other times would have required 
a lot of time and energy. This facilitation 
of the process has changed methodically 
the learning experience. Experts like Jared 
Cooney Horvath, a neuroscientist and 
education specialist, criticize the fact that 
many edtech companies lack educators 
on their teams, which limits their ability 
to generate real impact on learning (Ritu 
Arya & Ashish Verma, 2024). The usage of 
the tools without methodology, guidance, 
and support from education experts led 
to a poor understanding of the informa-
tion. Nathan Schultz, chief executive and 
president of a California-based edtech 
group, stated: “Instead of building critical 
thinking skills, students often lean on AI 
for quick answers, which hurts their long-
term understanding” (Financial Times, 
2024). Furthermore, there are concerns 
about bias, privacy, and security in the use 
of AI models in educational settings. AI 
systems may perpetuate or even exacer-
bate biases in educational outcomes, and 
the large amount of collected data raises 
concerns about the privacy and potential 
misuse of sensitive information (Ritu Arya 
& Ashish Verma, 2024). 

Even with the acknowledgment of these 
concerns, artificial intelligence is revolu-
tionizing education in terms of access and 
content. The evidence is easy to analyze by 

measuring numbers in formal or corpo-
rate education spaces, but one segment of 
education that has not always been con-
sidered or measured is formal education. 
It is becoming increasingly common for 
artificial intelligence chat tools to dictate 
the environments for autonomous lear-
ning, replacing other in-person and online 
informal education tools. Autonomy in this 
context can be seen as a double-edged 
sword, but it does not eliminate the poten-

Theoretical Framework.

Having first mapped the landscape of 
the digital learning market in Colombia, 
understanding formal online education, 
informal self‑directed platforms, and cor-
porate training initiatives, it is needed 
to articulate the theoretical framework 
(Figure 9) that will guide the development 
of the project within the formal education 
context of late adolescence, students aged 
16–19 in the last years of secondary school.  
This framework emerges directly from the 
segmentation overview: by understanding 
the diverse contexts and needs within the 
digital learning ecosystem, it is possible 
to select and integrate the psychological 
and biological theories most relevant to 
learners in this transitional developmental 
stage within the formal digital learning 
segment.

The first part of this chapter explores how 
adolescents process and manage informa-
tion in digital environments, combining 
theories from developmental psychology 
and motivational science. The first cog-
nitive core theories related to adolescent 
learners (Figure 10): Piaget’s theory of 
cognitive development, particularly the 
formal operational stage, highlights the 

2.2

emergence of abstract reasoning and 
problem-solving skills in late adolescence. 
Vygotsky’s sociocultural theory, with its 
concepts of the zone of proximal deve-
lopment and scaffolding, emphasizes 
the central role of social interaction and 
guided support. Erikson’s psychosocial 
stage of identity versus role confusion 
underlines the importance of self-disco-
very and social validation during these 
years. Self-determination theory and 
flow theory further explain how intrin-
sic motivation, autonomy, and optimal 
challenge contribute to retention and 
engagement in digital learning contexts. 
Building on these adolescent-specific 
foundations, the chapter then integrates 
frameworks from adult learning. The deci-
sion of selecting adult-specific theories is 
that the learners are closer to becoming 
young adults, far away from childhood 
experiences, so understanding the spe-
cifications of adult theories according to 
their contexts is key. Knowles’ concept of 
andragogy emphasizes the importance of 
self-direction and prior experience, while 
Kolb’s experiential learning theory shows 
that learning happens through a cycle of 
doing and reflecting. Mezirow’s transfor-

tial of AI to support special or specific needs 
and the personalization of learning, a fun-
damental advantage compared to traditio-
nal education systems. In conclusion, while 
it represents a threat to traditional edtech 
models, it also offers a unique opportunity 
to reinvent online learning. The challenge 
now is to ensure that this transformation is 
carried out in an ethical, inclusive manner 
and focused on the true development of 
cognitive skills and methodologies.
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Figure 9 - Neurocognitive Approach: Intersection Between Learning and Emotion. Note. Created 
by the author (2025).

mative learning illustrates how learners 
can shift perspectives when faced with 
challenging situations, and Tough’s work 
on self-directed learning highlights the 
value of autonomy in setting goals and 
managing resources. By comparing and 
combining these models, it is possible to 
identify the key cognitive and motivatio-
nal functions that support effective digital 
learning for 16–19-year-old students. 

Next, to understand the emotional side 
of learning (Figure 11), how feelings and 
motivation affect focus and memory, the 
theoretical focus turns to insights from 
neuroscience. By combining these two 

perspectives, how the mind processes 
information and how the brain hand-
les emotion, this framework offers a 
well-rounded way to understand the emo-
tional journey while learning from both 
cognitive and neuroscientific perspec-
tives. It encourages the research to look 
not only at teaching strategies that foster 
memory and problem-solving, but also 
at how design choices and interaction in 
digital platforms can support emotional 
engagement and long-term motivation. 
In this way, the thesis promotes a neuro-
cognitive approach to designing learning 
digital experiences, one that considers 
both how users think and how users feel.

Figure 10 - Learning Theories: From Adult Education to Adolescent Development. Note. Created by 
the author (2025).

Figure 11 - Emotion Theories: From General Adult Theories to Adolescent Neuroscience models. 
Note. Created by the author (2025).
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Learning in Late Adolescence: 
Core Theoretical Foundations.

2.3

Understanding how adolescents learn is 
crucial when adapting existing adult lear-
ning frameworks. Students aged 16–19 are 
in late adolescence, a stage characterized 
by rapid cognitive, emotional, and social 
development (Ebert, 2015). They are tran-
sitioning from teacher-directed learning 
toward increased autonomy, yet still bene-
fit from structured guidance (Eccles et 
al., 1993). This section presents five core 
theories that explain how adolescents 
think, feel, and stay motivated in learning 
contexts, along with their implications for 
digital learning design. 

A. Cognitive Development: 
A theory by Piaget. 

Jean Piaget’s cognitive development 
model describes the mental growth of 
a child, describing the development of 
behavior patterns and consciousness 
(Piaget, 1966). The mental development 
is understood as a succession of three 
major periods, where each period surpas-
ses the preceding one: the sensorimotor 
level (from birth to 1.5-2 years), the period 
of concrete operations (from 2-3 years to 
11-12 years) and the preadolescent and 
propositional operations (from 11-12 years 
onward, continuing through adolescence 
and adulthood). This final major state of 
mental development occurs when arriving 
at preadolescence. In this stage, learners 
acquire the ability to think abstractly, rea-
son hypothetically, and engage in syste-
matic problem-solving (Piaget, 1966). 

Then, by ages 16–19, most adolescents have 
developed the capacity to consider multi-
ple perspectives, evaluate evidence, and 
anticipate future consequences. This stage 
is characterized by their future orienta-
tion and greater receptivity to new values 
(Piaget, 1966) that are essential for higher 
education and workforce readiness.

The implication for digital learning design 
comes from the shift away from concrete 
fact-based teaching to problem and 
inquiry-based approaches. Adolescents 
are ready to engage in complex simula-
tions, data analysis, and scenario learning 
activities with manipulating variables, 
testing hypotheses, and defending con-
clusions. By this stage, each new mental 
structure integrates the previous ones, 
which partially releases the learner from 
the past and creates new activities that 
are more oriented towards the future. They 
can comprehend symbolic and theoretical 
constructs and, therefore, are more recep-
tive to abstract schemes when linked with 
practical uses. And yet, Piaget’s model also 
acknowledges that not every student is 
learning at the same rate, so some late 
adolescents will be thinking in terms of 
concrete thinking. Therefore, online cour-
ses must provide content of layered types 
with straightforward examples, along with 
opportunities for more intensive explora-
tion. Interactive case studies and real-time 
data visualization are mechanisms that 
can promote both conceptual understan-
ding and analytical skill.

Enabling the metacognitive awareness, 
encouraging students to observe their 
own thinking, consider processes, and 
change their approach to solving problems 
is at the core. Leveraging the higher-order 
reasoning capabilities characteristic of 
Piaget’s stage of formal operations, com-
puter-based learning environments can 
structure activities that problematize and 
challenge the minds of adolescents into 
adulthood.

B. Zone of Proximal
Development: A theory by
Vygotsky.

The zone of proximal development is a 
concept develop by Vygotsky, arguing the 
difference between what a learner can do 
without help and what they can achieve 
with guidance (Zaretsky, 2021). The word 
“proximal” refers to the closeness of the 
learner to skills that can be achieved but 
not yet performed by their own (Figure 
12). For late adolescents, the ZPD is critical 
because it recognizes both their growing 
independence and their continuing need 
for support. This concept is interconnected 
with the definitions of self-knowledge and 
self-identity typical of adults, which begin 
to develop during adolescence, empha-
sizing the characteristics of individualiza-
tion, the importance of collaboration as a 
social aspect, and the constant dynamics 
of change that can be used within the con-
text of online learning.

Figure 12 - Zone of Proximal Development. 
Note. Reproduced from McLeod, S. (2024)

The key concept that defines the accom-
paniment processes is scaffolding, defi-
ned as the temporary structures that 
help learners progress toward greater 
independence, mostly provided by tea-
chers, peers, or digital systems. In online 
learning environments, scaffolding might 
include adaptive prompting, guided tours, 
lists of customized resources, or interac-
tive feedback customized to performance. 
Effective scaffolding reduces cognitive 
overload while still maintaining a level of 
challenge that promotes growth, creating 
an internal dialogue that becomes a more 
personalized active tool for thinking and 
engagement in meaning-making rather 
than just passive exchange of information 
(McLeod, 2024).

For adolescents in formal education, sca-
ffolding also addresses socio-emotional 
needs. Collaborative features such as peer 
mentoring, discussion boards, and group 
challenges not only extend the ZPD but 
also support relatedness, a key motivatio-
nal factor identified in self-determination 
theory (Deci & Ryan, 2000). Additionally, 
scaffolding can build resilience by gra-
dually reducing support as learners gain 
confidence. In terms of design features, 
Vygotsky’s theory suggests incorporating 
multi-modal feedback (text, audio, visual), 
real-time progress indicators, and adap-
tive branching that offers more support 
when learners struggle and more auto-
nomy when they try to stand out. 

C. Identity vs. Role Confusion: 
A theory by Erikson.

The lifespan development theory by 
Erikson includes the fifth psychosocial 
crisis stage: the identity vs. role confu-
sion. The theory proposes that persona-
lity development occurs throughout the 
lifespan and is influenced by social and 
cultural interactions. It outlines 8 stages, 
and the resolution of the crisis at each 
stage leads to the formation of specific 
virtues (Erikson, 1998). The fifth one typi-
cally occurs during adolescence, when 
the individuals are searching to establish 
a sense of personal identity and, on the 
other hand, to avoid the dangers of role 
diffusion and identity confusion (McLean 
et al., 2015). It is when the geo identity 
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is mostly developed, resulting in a uni-
que self-configuration, exploring diffe-
rent aspects of their identity, including 
personal values, career aspirations, and 
social roles. Successful resolution results 
in a coherent sense of self, involving the 
adolescent’s willingness to accept their 
past, establish continuity with previous 
experiences, and commit to a system of 
values (religious beliefs, vocational goals, 
philosophy of life, sexuality), while failure 
results in confusion, directionlessness, 
self-doubting, role diffusion, and identity 
confusion (Erikson, 1998)

In the context of digital learning, Erikson’s 
theory highlights the importance of desig-
ning experiences that allow students to 
explore interests and see themselves in 
potential future roles, supporting their 
search for their identity and the sense of 
“knowing where one is going” (McLean 
et al., 2015). These could be project-based 
learning aligned with real-world issues, 
career modules of exploration, or role-
play simulations in which students can 
experiment with different professional 
identities. Collaboration and peer review 
are also crucial, as social validation stron-
gly determines adolescents’ self-concept. 
Online environments that support posi-
tive peer feedback, public presentation 
of work, and recognition of diverse con-
tributions can enhance identity formation 
while maintaining inclusivity. The inclusion 
of features such as personalized learner 
profiles, badges linked to competency in 
skills, and narrative challenges based on 
diverse life paths could strengthen their 

Figure 13 - The Self-Determination Continuum: Types of Motivation and Regulation. Note. Re-
produced from Deci, E. L., & Ryan, R. M. (2002). Handbook of Self-Determination Research (p. 16). 
University of Rochester Press.

journey. These not only increase partici-
pation but also link learning to personal 
identity development, thus making the 
experience more meaningful and memo-
rable.

D. Self-Determination: A theory
by Deci and Ryan.

The self-determination theory covers 
human behavior and personality deve-
lopment, focusing on how behavior can 
be controlled externally, to how human 
motivation is functionally designed and 
experienced (Ryan, 2017). It was developed 
by Edward Deci and Richard Ryan, centra-
lly concerned with the social conditions 
that facilitate or hinder human flourishing. 
According to the framework, three psy-
chological needs must be satisfied (Figure 
13) for learners to be optimally motivated, 
gathered from the social environment: 
autonomy (a sense of control), compe-
tence (a sense of mastery), and relatedness 
(a sense of belonging)(Ryan & Deci, 2004).

These three needs are considered univer-
sally essential for optimal human func-
tioning, regardless of developmental era 
or cultural setting. When these needs 
are satisfied, they lead to positive out-
comes such as wellness, vitality, growth, 
and intrinsic motivation (Ryan, 2017). 
Autonomy is considered the need to 
self-regulate one’s experience and actions 
associated with feelings. In the framework, 
this concept is distinguished from inde-
pendence, emphasizing that one can he 
autonomously dependent. Competence 

is the need to feel affective and capable 
inside the interactions with the environ-
ment, and finally relatedness is the need 
to feel connected to others, to belong, and 
to experience mutual care.

For adolescents, the satisfaction of the 
three basic psychological needs is crucial 
for healthy growth and overall well-being. 
(Ryan, 2017). Autonomy for adolescents 
means acting with volition and self-en-
dorsement and is supported by parental 
and educational environments that offer 
meaningful choices, provide rationales, 
and acknowledge their perspective. It can 
be supported by offering choices in assig-
nments, pacing, and learning pathways. 
Competence is fostered through optimal 
challenges and positive, informational fee-
dback. It can be reinforced through clear 
objectives, scaffolded challenges, and 
feedback that is both constructive and 
specific. Relatedness is about feeling con-
nected and supported by others, particu-
larly parents and peers. It can be cultivated 
through peer collaboration, teacher-stu-
dent rapport, and digital communities of 
practice. In digital learning design, SDT 
can be applied by integrating customiza-
ble interfaces, gamified progress tracking, 
and social features like group projects and 
peer recognition systems. 

E. Flow: A theory by
Csikszentmihalyi.

The Flow Theory describes a state of deep 
absorption and optimal experience in 
an activity that is intrinsically enjoyable 
(Csikszentmihalyi, 2000). The state of opti-
mal engagement, where learners are so 
absorbed in a task that they lose track of 
time, is characterized by such focused con-
centration that a person becomes abso-
lutely absorbed, feeling strong, alert, in 
effortless control, unselfconscious, and at 
the peak of their abilities (Shernoff et al., 
2003). The core of Flow Theory centers on 
a symbiotic relationship between challen-
ges and skills (Shernoff et al., 2003),  when 
there is a balance between the challenge 
of the task and the individual’s skill level. 
When the balance is disrupted, there are 
states experienced:  apathy (low challenge, 
low skills), anxiety (high challenges, low 
skills), or relaxation.

In educational contexts, such as high 
school classrooms, student engagement 
is conceptualized based on flow theory. 
Studies show that adolescents experience 
increased engagement when the percei-
ved challenge of a task and their own skills 
are high and in balance and when they 
have a sense of control over their learning 
environment (Shernoff et al., 2003). Digital 
platforms can support flow by offering 
adjustable difficulty levels, immediate 
feedback, and clear goals. Gamification 
elements, such as leveling systems, 
time-bound challenges, and performan-
ce-based rewards, can help maintain the 
challenge-skill balance. Flow-friendly 
design should also minimize distractions 
and provide clear indicators of progress. 
When learners experience flow, they are 
more likely to persist through challenges, 
retain information, and develop a positive 
attitude toward learning.
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With these adolescent-centered theories 
as a foundation, we can now revisit esta-
blished adult learning models and adapt 
them to meet the cognitive, emotional, 
and motivational needs of late secondary 
education students. The focus on unders-
tanding adult learning theories responds 
to the fact that these learners are closer to 
adulthood than to childhood. As a result 
of that, andragogy is a concept that has 
been used several times alongside the 
previous chapter on the segmentation 
of learning online platforms. The basis 
it’s that since researchers have put their 
eye on understanding how adults learn, 
adult learning has been rigorously framed 
within the paradigm of andragogy (Ryan, 
2017), which fundamentally distinguishes 
itself from traditional pedagogy by recog-
nizing the unique attributes and exigen-
cies of adults specifically. This theory is 
key to contextualize the experience of late 
adolescence that is arriving at adulthood, 
and where pedagogy theories fall short 
in its context. Andragogy and other adult 
theories intersect with late adolescence 
theories to understand their experience 
and how to foster their intrinsic motiva-
tion.

A. Andragogy: Learning 
for adults. 

The concept of andragogy has played a 
central role in shaping how people think 
about adult education, particularly in the 
growing field of digital learning. As edu-

cational theorists began to differentiate 
how adults learn compared to children, 
a phenomenon that happened relatively 
recently in the last century (Knowles et al., 
2006), andragogy gained prominence as 
a foundational framework (Wang, 2014). 
Unlike classical pedagogy, which traditio-
nally concerns itself with the education of 
children, andragogy states the distinctive 
motivations, cognitive processes, and life 
experiences that characterize adult lear-
ners (Brookfield, 1995). This theory reso-
nates with the transitional state of late 
adolescent learners, who are not quite 
adults yet but have past most of the 
pedagogical (made for children) ways of 
learning. Andragogy establishes a set of 
principles (Figure 14) designed to make 
learning more effective and meaningful 
for adults. One of its key assumptions 
is that adults possess an immeasurable 
amount of prior knowledge and expe-
rience, which dominates how they cap-
ture and consolidate new information, and 
is one of its primary assumptions and a 
principle directly related to other adults’ 
learning theories. 

In the adolescent context, prior knowle-
dge may be limited in the professional life, 
but deeper in social, cultural, and digital 
experiences that are crucial to help them 
engage. This acquired life experience acts 
as a filter and foundation for subsequent 
learning, differentiating adults’ learning 
processes from those of younger students. 

Learning: Adult matching theories.

2.4

Adults also prefer guiding their learning 
rather than being instructed passively. 
They value autonomy and enjoy the oppor-
tunity to exert control over what, how, and 
when they are learning. It is a principle 
that strongly appeals to older adolescents, 
who are at an age where meeting needs 
for autonomy and competence is essential 
(Ryan & Deci, 2004). Furthermore, adult 
learners are most engaged with educatio-
nal materials that they perceive as being 
directly related to their own personal 
goals, occupation, or social roles (Knowles 
et al., 2006). The same applies to late ado-
lescents when learning is connected to 
immediate goals like preparing for a test, 
entering university, or acquiring skills for 
initial career aspirations. Going further into 
andragogy involves discussing its six prin-
ciples and their implications for practice, 
especially in the case of late adolescents. 

The first principle emphasizes the impor-
tance of adults knowing why they are 
being asked to learn something before 

they fully invest themselves in the learning 
process: Learners need to know. Adults 
approach learning with specific goals in 
mind, often linked to immediate profes-
sional or personal aspirations. Late adoles-
cents, although not yet in full professional 
roles, show increased motivation when 
the purpose of learning is clearly linked to 
their current life context, such as academic 
success, social relevance, or preparation 
for post-secondary education. Research 
shows that when the purpose behind 
learning activities is made explicit, adult 
learners are more likely to stay engaged 
and retain knowledge (Ekoto & Gaikwad, 
2015). In online education, this principle 
can be put into practice by setting lear-
ning outcomes initially, using real-life case 
studies, young person-sensitive scenarios, 
and outlining how every module will build 
a skill or lead to career advancement (Clark 
& Mayer, 2016). By connecting content to 
tangible objectives from the beginning, 
instructional designers gain internal moti-
vation and enhance commitment.

The second principle concerns learners’ 
self-concept. Unlike children, who may be 
more accustomed to teacher-led instruc-
tion, adults tend to consider themselves 
as self-directed, independent learners. 
Older adolescents begin developing this 
sense of self-directedness, but still benefit 
from scaffolding strategies (McLeod, 2024) 
to develop their ability to learn indepen-
dently step by step. Adults do not want 
to be dependent: they have an image of 
themselves as being in control of their 
decisions and life (Knowles et al., 2006), 
which is also translated into their interac-
tion when learning. Regarding online lear-
ning, features like progress dashboards, 
optional modules, and personalized miles-
tones give learners control, confirming 
their sense of independence. Studies have 
consistently shown that when adults per-
ceive they have control over their educa-
tional experiences, both their motivation 
and satisfaction levels rise (Song & Bonk, 
2016). 

A third principle in andragogy is the 
recognition of experience as an asset 
in the learning process. Adults’ life and 
work experiences provide a rich context 
for interpreting new concepts. For adoles-
cents, experience has more roots in peer 

Figure 14 - Andragogy in Practice: Core Adult 
Learning Principles. Note. Reproduced from 
Knowles, M. S., Holton, E. F. III, & Swanson, R. A. 
(1998). The Adult Learner: The Definitive Classic 
in Adult Education and Human Resource De-
velopment (p. 141). Gulf Publish
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social relationships, extracurricular acti-
vity participation, and use of digital media, 
which can still serve as excellent anchors 
for learning. The best learners are those 
most skilled at reflecting as they perform 
to discover when existing schema, the 
knowledge structures built as knowledge 
and experiences are in memory, no lon-
ger hold, and adapt them. Adults need 
to be capable of identifying their mental 
models to work with them and learn how 
to adapt them (Knowles et al., 2006). In 
practice, online sites exploit this principle 
by applying reflective questions, discus-
sion groups with peers, and exercises that 
encourage learners to apply theoretical 
content to their own experience.

The fourth principle, readiness to learn, 
suggests that learners become motivated 
to engage with educational content when 
it aligns closely with real-world demands 
and responsibilities. In adolescence, rea-
diness often emerges when learning 
supports immediate academic or perso-
nal goals, such as passing standardized 
exams, competing in academic events, or 
engaging in projects with social impact. 
They are ready to learn when their life 
situation creates a need to know. In online 
contexts, platforms offering quick, on-de-
mand access to instructional videos, case 
scenarios, and decision-making exercises 
allow learners to apply new knowledge 
exactly when they need it. 

The fifth core principle revolves around 
learners’ orientation to learning, which 
tends to be problem-centered rather 
than subject-centered. Adults are often 
less interested in abstract theories for their 
own sake and more motivated by the need 
to solve real-world problems (Knowles et 
al., 2006). Late adolescents also respond 
better to problem-based learning, espe-
cially when problems are authentic and 
socially relevant to their lives. This aligns 
with Csikszentmihalyi’s Flow Theory, which 
shows that engagement increases when 
challenges are matched to skill levels, crea-
ting a state of optimal focus. As adults are 
inclined towards learning in order to navi-
gate their daily life issues, the task needs 
to be given during the learning process 
which they face in their actual situations. 
Instructional design that places authen-

tic problem-solving in the forefront can 
greatly increase relevance and enga-
gement (Cercone, 2008). Sophisticated 
learning environments could include 
branching simulations, interactive pro-
ject areas, and collaborative activities that 
simulate professional challenges. 

Finally, the sixth principle highlights the 
motivational dynamics of adult learners. 
Adults are primarily motivated by intrinsic 
motivators such as personal development, 
accomplishment, or professional growth 
(Knowles et al., 2006). Teenagers are also 
motivated by intrinsic motivators but are 
more responsive to social validation and 
peer acceptance, which can be positively 
leveraged in group-based learning design. 
While external rewards like certifications 
or digital badges can provide incentives, 
critical engagement depends on deeper 
internal satisfaction. Motivation depends 
on emotional drivers, starting with condi-
tions that generate satisfaction like suc-
cess, volition, value, and enjoyment. To 
foster motivation, digital learning environ-
ments need to pay attention to formative 
feedback, draw attention to success sto-
ries, and design mastery paths that allow 
people to perceive meaningful progress.

These six principles explain in a general 
way how to ensure good practice in desig-
ning learning for late adolescents in digi-
tal contexts. However, while andragogy 
offers a robust and enduring foundation, 
it is not the entire story. To fully address 
the complexities of education, especially 
in contemporary professional environ-
ments, it is essential to integrate comple-
mentary theories that account for specific 
dimensions of learning. The next sections 
will introduce three such frameworks: 
Experiential Learning (Kolb), which 
emphasizes the role of active experience 
in shaping knowledge; Transformative 
Learning (Mezirow), which explores how 
critical reflection leads to fundamental 
perspectives; and Self-Directed Learning 
(Tough), which focuses on learners’ capa-
city to independently plan, execute, and 
evaluate their educational projects.

B. Experiential Learning: 
A Theory by Kolb. 

The theory was developed by David A. 
Kolb and states the same premise as the 
third principle of Andragogy: experience 
shapes learning. The experiential learning 
theory proposes that knowledge is created 
through the transformation of experience. 
As he defined it, “the process whereby 
knowledge is created through the trans-
formation of experience. Knowledge 
results from the combination (Figure 15)
of grasping and transforming experience” 
(Kolb & Kolb, 2009). It is a method that is 
cyclical when integrating concrete expe-
rience, reflective observation, abstract 
conceptualization, and active experimen-
tation (Wright, 2015)

Figure 15 - The Experiential Learning Cycle. 
Note. Reproduced from Kolb, A. Y., & Kolb, D. 
A. (2009). The Learning Way: Meta-cognitive 
Aspects of Experiential Learning. Case Western 
Reserve University, USA.

The first part of the spiral model is the 
concrete experience, when the student 
is engaging directly in a real or simula-
ted situation. Adolescents, for example, 
learn best when actively participating 
and reflecting on their experiences. This 
moment is followed by a reflective obser-
vation that involves the analysis of what 
happened during the experience, inclu-
ding thoughts and feelings, ensuring that 
the new experience created becomes 
richer, broader, and deeper (Kolb & Kolb, 
2009). Once the observation is made, the 
student connects the experience with 
theories, a part that in the spiral method 
is called abstract conceptualization. The 
last part is active experimentation, when 
the student applies the newly gained 
knowledge to real-world settings. The 
theory emphasizes that while learning can 

begin at any phase, completing the entire 
cycle optimizes learning outcomes (Kolb 
& Kolb, 2009). This approach is inductive, 
allowing participants to draw their conclu-
sions from the experience and its content, 
making the model personal. Whichever 
the case, the role of the teacher should 
also be guaranteed. It includes setting 
the experiences: posing problems, setting 
boundaries, supporting students, ensuring 
physical and emotional safety, and facili-
tating the learning process (Wright, 2015).

In practice, experiential learning sets the 
same guidelines as the third principle of 
andragogy. Modules for online learning 
should integrate activities of each phase 
of the spiral for successful learning. For 
example, a module could begin with a 
simulation or interactive case study to 
generate a concrete experience. Next, lear-
ners are encouraged to reflect through 
guided questions or discussion forums. 
Then, theoretical content is introduced to 
explain the underlying principles, followed 
by practical exercises for active experimen-
tation. This structure enables learners to 
complete the entire learning cycle and 
strengthens knowledge application.

C. Transformative Learning: 
A Theory by Mezirow. 

Transformative learning, developed by 
Jack Mezirow, highlights the role of criti-
cal reflection in making meaning of one’s 
experience. This learning process invol-
ves effecting change in a “frame of refe-
rence” (Mezirow, 1997). These frames of 
reference are structures of assumptions, 
acquired through experience and cultural 
assimilation, that define the way people 
understand experiences, expectations, 
perceptions, cognition, and feelings
(Mezirow, 2003). The natural condition of 
being human it’s what allows students to 
understand the meaning of these frames 
and experiences. Transformative learning 
occurs when learners identify and critically 
assess these assumptions, including auto-
nomous thinking and critical reflection in 
the process. 
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The whole model also includes several 
interrelated components: critical self-re-
flection for learners to examine their pre-
mises and values, considering why they 
acted a certain way (Mezirow, 1997). Then, 
the analysis of the meaning of perspecti-
ves involves learners identifying the beliefs 
that shaped their experience, separating 
experience from underlying assump-
tions (Mezirow, 2003). Also, the sharing of 
perspective with peers or teachers goes 
beyond the personal perspective, activa-
ting the dialogue and the social validation. 
Participating effectively in this discourse 
requires certain skills, including having 
an open mind, listening empathetically, 
withholding premature judgment, and 
seeking common ground (Mezirow, 2003). 
Finally, the learner applies their revised 
understanding to real-life situations, inte-
grating the new perspective into everyday 
work, a phase called action and reintegra-
tion. The process culminates in “taking 
action on one’s reflective insight, and cri-
tically assessing it” (Mezirow, 1997).

Together, these stages promote a mea-
ning-making transformation in the lear-
ner. Putting this model in contrast with 
andragogy principles and experiential 
learning theory, the practical incorpora-
tion of features for the encouragement 
of learning is very similar. For example, 
modules that can fulfill the objective of 
transformative learning include guided 
questions for reflections, as experiential 
learning may propose discussion forums 
for social validations in the learning pro-
cess for exploring complex issues and 
sharing perspectives. The course might 
present scenarios that challenge traditio-
nal ideas, inviting critical discussion and 
self-reflection. 

D. Self-Directed Learning: 
A Theory of Tough. 

guiding, and conducting their learning. 
The process is organized around the “pro-
jects”, which are a series of related episo-
des, adding up to at least seven hours. In 
each episode, the final objective is to gain 
and retain certain clear knowledge and 
skills. (Manning, 2007). 

Allan Tough details 13 specific steps for 
beginning a self-directed learning project 
(Tough, 1989): (1) Deciding what detailed 
knowledge and skill to learn. (2) Deciding 
the specific activities, methods, resources, 
or equipment for learning. (3) Deciding 
where to learn. (4) Setting specific dead-
lines or intermediate targets. (5) Deciding 
when to begin a learning episode. (6) 
Deciding the pace at which to proceed 
during a learning episode. (7) Estimating 
the current level of knowledge, skill, and 
progress. (8) Detecting any factor that 
has been backing or hindering learning. 
(9) Obtaining the desired resources or 
equipment. (10) Preparing or adapting a 
room. (11) Saving or obtaining the neces-
sary money for the use of certain human 
or nonhuman resources. (12) Finding time 
for learning. (13) Taking certain steps to 
increase the motivation for learning. While 
this list addresses many practical issues 
regarding self-directed learning, Tough 
also acknowledges the importance of 
motivation and the need to obtain resour-
ces and time, which are often difficult to 
get (Manning, 2007).

Self-directed learning is a broad concept 
that includes the relationship of the stu-
dent with autonomy, responsibility, stra-
tegy selection, and continuous evaluation 
and adjustment. The freedom of selecting 
what and how to learn often increases 
intrinsic motivation  (Tough, 1989). As has 
been explored when talking about andra-
gogy, modules of online learning foster this 
concept, offering a wide variety of options 
for topics, dashboards, and self-evalua-
tion tools that facilitate monitoring. LMS 
can provide personalized learning plans 
where employees drag and drop optional 
modules to build their paths, set remin-
ders, and track deadlines. On-demand 
content allows learners to study at their 
own pace, and intelligent systems adapt 
content suggestions based on the user’s 
interests and profile.

The adolescent-centered frameworks 
of Piaget, Vygotsky, Erikson, Self-
Determination Theory, and Flow Theory 
provide the foundation for understan-
ding how learners aged 16–19 engage 
with digital education. Piaget highlights 
the emergence of abstract reasoning and 
hypothetical thinking, while Vygotsky 
emphasizes the importance of scaffolding 
within the Zone of Proximal Development. 
Erikson points to identity formation as a 
central developmental task, showing that 
learning must connect to self-discovery 
and social validation. Self-Determination 
Theory explains that autonomy, compe-
tence, and relatedness are essential drivers 
of intrinsic motivation, while Flow Theory 
stresses the importance of balancing cha-
llenge and skill to sustain engagement. 
Together, these frameworks describe ado-
lescents as motivated by autonomy and 
relevance but still in need of structure, 
emotional support, and opportunities for 
self-expression.

Building on this foundation, adult lear-
ning theories can be reframed for ado-
lescents to support the design of digital 
platforms. Andragogy highlights the value 
of prior knowledge, intrinsic motivation, 
and growing autonomy, principles that 
align with adolescents’ emerging inde-
pendence. Kolb’s experiential cycle ope-
rationalizes Piaget’s abstract reasoning by 
structuring learning as a continuous pro-
cess of doing, reflecting, conceptualizing, 
and experimenting. Mezirow’s transfor-

mative learning resonates with Erikson’s 
identity development, providing critical 
reflection processes that allow adolescents 
to question assumptions and integrate 
new perspectives. Tough’s self-directed 
learning articulates the project-based 
steps toward autonomy, which connect 
with Self-Determination Theory’s empha-
sis on learner agency and competence. 
Finally, the motivational balance described 
in Flow Theory complements the practical 
orientation of adult models by ensuring 
that learning remains optimally challen-
ging and emotionally engaging.

Together, the integration of adolescent 
and adult learning theories (Figure 16) 
informs a learner-centered, developmen-
tally responsive, reflective, and self-motiva-
ted approach. Such approach covers how 
digital platforms combine clear outcomes, 
scaffolding, immersive activities, peer dis-
course, personalization, and identity explo-
ration, maximizing both motivation and 
retention for students in late adolescence.

Learning cross-theoretical 
comparison.

2.5

Self-directed learning emphasizes the 
adult learner’s initiative and ownership 
of the learning process, and it is a central 
concept in adult learning, also explored by 
Knowles for andragogy. Learners dedicate 
significant time to learning projects that 
they plan and manage independently, 
taking primary responsibility for planning, 
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Figure 16 - Cross-Theoretical Comparison of Learning Models. Note. Diagram created by the au-
thor (2025) to visualize the relationships between adult and adolescent learning theories, connec-
ting principles froAndragogygy, Experiential Learning, Self-Directed Learn
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Learners’ motivation and satisfaction are 
significant factors presented in all theo-
ries of learning. As has been stated before, 
adults need to understand the signifi-
cance and relevance of the learning mate-
rials to continue the learning projects; all 
of this is fostered by motivation (Knowles 
et al., 2006). The acknowledgment of moti-
vation in the learning process shows that 
it is not purely cognitive; it is intertwined 
with emotion. Emotions come with the 
urge to act and think in a particular way 
as a reaction to a situation that evokes the 
emotion; this thought-action tendency 
is the motivational component of emo-
tion (P. M. A. Desmet, 2012). Emotions are 
key functional because they establish the 
human position related to things and pro-
ducts (P. Desmet & Hekkert, 2007), and 
this position is set by the evaluation of 
how the situation related to the product 
is potentially beneficial or harmful for the 
learner’s objectives, this a concept called 
appraisal theory (P. Desmet & Hekkert, 
2007). Therefore, the accomplishment of 
an objective is an event that is evaluated or 
appraised concerning the learner’s goals, 
which states that emotions are used not 
only as a reaction but also as a medium in 
achieving the learner’s objectives.  

A. How do adults feel when
learning?

text, moving from positive to negative, 
and varying the intensity and frequency 
(Pekrun, 2014). Researchers recognize 
that emotions are a vital element of the 
learning process (Marchand & Gutierrez, 
2012) and their study in the design fields 
should be sensitive to the nature of each 
human experience (P. M. A. Desmet et al., 
2021). Emotions affect multiple aspects of 
learning, including attention, motivation, 
the use of learning strategies, and self-re-
gulation. 

Starting from the human adoption of 
satisfaction, that is the key indicator of 
how learning is received, accepted, and 
valued. Students who reported a higher 
level of satisfaction are more likely to par-
ticipate and demonstrate greater learning 
gains and continue to enroll in online cour-
ses (Gunawardena et al., 2010). Another 
word that is used to refer to the same con-
cept is receptiveness. People who tend 
to be receptive tend to feel good about a 
particular situation (Jones, 2016). Several 
factors predict learner satisfaction: The 
most significant in online environments 
is self-efficacy; adults with a higher belief 
in their capabilities to control events affec-
ting their lives are more likely to engage 
with an expectation of success (Jones, 
2016). Another key factor is the interaction 
with instructors, which is normally prefe-
rred by learners instead of learner-content 
interaction, a challenge for asynchronous 
courses, that also includes the definition of 
the roles of the impact of learner-learner 

Motivation leading to Emotion.

2.6

interaction that affects the satisfaction. 
Satisfaction itself is listed as one of the 
25 positive emotion types identified in 
human-product interactions (P. M. A. 
Desmet, 2012). It is one of the emotions 
reported as experienced most often by 
respondents. The definition of positive of 
negative emotions is led by their valence, 
which refers to whether they are percei-
ved as good/bad or pleasant/unpleasant, 
indicating the emotional valence and the 
emotional arousal (P. Desmet & Hekkert, 
2007). The definition also considers the 
behavioral and consequential aspects of 
emotions, as if the emotion is stimulating 
behavior that is considered positive or 
negative, and then the consequences of 
this behavior are evaluated as positive or 
negative (P. M. A. Desmet, 2012). It is pre-
cise to clarify that even if there is a gene-
ral rule, since emotions are also related 
to deep traits of the personality and prior 
experience, the rule can change between 
individuals. 

B. Positive VS Negative 
Emotions.

cipating in it (Fokkinga & Desmet, 2012), 
meaning they are engaging with a repre-
sentation of a negative stimulus rather 
than the actual stimulus itself. (3) Control 
frame, allows the individuals to possess a 
certain degree of control over their inte-
raction with a negative stimulus (Fokkinga 
& Desmet, 2012). Even if they are in a 
potentially farm situation, they trust their 
choices and skills to manage the expe-
rience and prevent trauma. (4) Perspective 
frame, redefines the meaning of a nega-
tive emotional experience by connecting 
it to broader, universal human themes. 
For example, participants in a charity run 
might endure fatigue and pain, but the 
realization that they are contributing to a 
good cause transforms these sensations 
into feelings of benevolence. 

Then, the subjective transformation is an 
alternative explanation for not only why 
negative emotion works for achieving pur-
poses but also why people willingly seek 
out negative emotions. This concept pro-
poses that people pursue negative emo-
tions because these emotions produce 
specific bodily and mental effects that 
collectively transform their perception 
and attitude towards a situation (Fokkinga 
& Desmet, 2012). The process of subjec-
tive transformation can be understood 
through four main components:

(1) The bodily and mental effects of nega-
tive emotions, which are responsible for 
changing a person’s attention, thoughts, 
memory, imagination, judgment, needs, 
and behavior. Emotions are well known 
for their bodily effects, such as fear increa-
sing heart rate to prepare an individual for 
quick action in danger. But beyond these 
physical changes, research also highlights 
the mental effects of negative emotions 
(Fokkinga & Desmet, 2012). For instance, 
fear can narrow one’s field of attention, 
improve visual contrast sensitivity, and 
alter the perception of time, making it feel 
as though time stands still. (2) Emotion-
specific nature, which is crucial to unders-
tand that these effects are not merely 
general negative affect but are specific 
to each emotion. Different negative emo-
tions produce diverse effects, highlighting 
their unique influence. (3) The transforma-
tion of perception, which integrates the 
bodily and cognitive effects of a negative 

Adult learners experience a wide spec-
trum of emotions in an educational con-

While common sense often dictates that 
negative emotions are undesirable and 
should be avoided, even in the learning 
process, adults can use negative emo-
tions for purposes that come from two 
key concepts: the protective frame and 
the subjective transformation. The pro-
tective frame is a mental construct that 
enables adults to create a certain psy-
chological distance between themselves 
and the object of their emotion, allowing 
them to experience negative stimuli while 
knowing that they are protected from the 
consequences (Fokkinga & Desmet, 2012). 
The negative emotion is necessary for the 
joy of the situation; without it, the expe-
rience would be dull. There are 4 types of 
protective frames: 

(1) Safety-zone frame,  emerges when 
an individual perceives a negative sti-
mulus in their environment but simulta-
neously feels protected from it (Fokkinga 
& Desmet, 2012). The crucial aspect is 
the belief in safety, even if the person is 
in a potentially dangerous situation. (2) 
Detachment frame, allows individuals to 
observe an event without actively parti-
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emotion to produce a transformation of 
an individual’s subjective experience of a 
situation. This transformation impacts the 
way the objects, individuals, and events are 
interpreted. For example, during fear, per-
ception may change abruptly at once, illu-
minating only necessary objects with fiery 
distinctness and making them appear to 
float in space, unveiling a new, vivid facet 
of the world. (4) The change of attitude, 
i.e., proclaimed by the shifts of attention, 
expectation, judgment, and preference, 
also changes the disposition toward the 
world. For instance, anger will lead one 
to adopt a more aggressive, empowered, 
and daredevil posture, while sadness will 
induce a more reserved, more sensitive, 
and reflective one.

In essence, each negative emotion, 
through its distinct combination of bodily 
and mental effects, generates a unique 
transformation of subjective perception 
and attitude. This transformation is what 
makes the experience of negative emo-
tion potentially refreshing, enchanting, 
empowering, exciting, or profound, and 
therefore worth experiencing. When com-
bined with a protective frame, this subjec-
tive transformation allows individuals to 
experience negative emotions in an enjo-
yable way. The negative emotion itself is 
necessary for the joy of the situation, as 
without it, the experience would be dull. 

In conclusion, adults effectively use nega-
tive emotions for successful and rich 
experiences by combining the intrinsic 
transformative power of these emotions 
with a conscious or implicit protective 
frame. This framework is highly relevant 
in the construction of digital and lear-
ning experiences, where designers and 
educators can strategically incorporate 
challenges and negative stimuli, ensuring 
that learners feel protected and capable, 
thereby turning potential discomfort into 
engaging, empowering, and ultimately 
successful learning and product interac-
tions.

Having already established the impor-
tance of the emotional spectrum within 
human experiences and the crucial nature 
of its study for the development of effective 
interactive experiences, the concern can 
turn to how various emotion theories, par-
ticularly those rooted in neuroscience, can 
inform and transform the fields of interac-
tion design. The neuroscience approach is 
related to the fact that it studies a more 
objective part of emotions, considering 
that human emotional experience can be 
very particular and difficult to generalize. 
The theories within this approach postu-
late emotions that are innate, biologically 
determined, and shared by most mam-
malian species, including humans. This 
offers a more universal and less variable 
framework for understanding fundamen-
tal emotional responses.

The framework regarding the emotio-
nal theories involves the interconnection 
between general neuroscience of emo-
tion theories and more specific adolescent 
affective neuroscience models. The first 
block explains how emotions are organi-
zed in the brain and how they are expe-
rienced in interaction with products. Then, 
the second block, explain why emotion 
manifests itself in a certain way in ado-
lescents (age 16–19): intensity, variability, 
social sensitivity, weight of control, and 
value. 

A. Affective Neuroscience: 
A theory by Panksepp.

Affective neuroscience grounded the 
neurobiologically understanding of basic 
emotions. The theory starts by criticizing 
how psychological approaches fail to con-
sider the neurobehavioral data of the bra-
in’s intrinsic emotional operating system 
(Panksepp, 1992). From the root, the theory 
aims to bridge a gap between the psycho-
logical approach and the brain functions, 
moving to an empirical understanding of 
emotions. The core premise is that gene-
tically dictated brain systems exist that 
mediate affective-emotional processes, 
instigating and orchestrating coherent 
sets of physiological, behavioral, and psy-
chological responses (Panksepp, 2005). 
These systems are considered a “genetic 
birthright” shaped by evolutionary selec-
tion for survival and reproductive fitness, 
rather than individual experience, empha-
sizing the emotional command systems 
residing in ancient executive cores within 
subcortical, limbic, and brainstem regions 
(Panksepp, 1992). 

The identified basic emotional systems  
(Figure 17) are the SEEKING system, which 
drives exploration and anticipation of 
rewards and is associated with “intense 
interest, engaged curiosity, and eager 
anticipation”. The RAGE system mediates 

General neuroscience of emotion 
theories.

2.7
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anger, aroused by frustration or curtai-
led freedom. The FEAR system generates 
trepidation, freezing, and flight in res-
ponse to danger. Other systems include 
PANIC (separation distress), linked to fee-
lings of loneliness and social bonding, 
LUST for sexual urges, CARE for mater-
nal nurturance and social bonding, and 
PLAY for rough-and-tumble interactions 
(Panksepp, 2005). Emotional operating 
systems are likened to the ROMs (read-
only memories) of the brain, providing 
intrinsic, genetically dictated competen-
cies upon which RAM (random-access 
memory) functions, or cognitive abilities, 
are built.

Figure 17 - Primary Emotional Operating 
Systems. Note. Reproduced from Panksepp, 
J. (1998). Affective Neuroscience: The Founda-
tions of Human and Animal Emotions (p. 52). 
Oxford University Press.

Learning plays a crucial role across several 
specific emotional systems. The SEEKING 
system is highly efficient at facilitating 
learning, enabling animals to master 
information about where to find resources 
and anticipate rewards (Panksepp, 2005). 
In the field of digital learning design, for 
instance, the model highlights the role 
of emotional triggers in engagement. 
The SEEKING system, associated with 
curiosity and exploration, can be stimu-
lated through discovery-based activities, 
gamified challenges, and opportunities 
to uncover new knowledge. The PLAY sys-
tem supports social interaction and enjo-
yment, making collaborative and playful 

features (peer competitions, co-creation 
spaces) effective for sustaining motivation. 
Conversely, negative circuits like FEAR or 
RAGE remind designers of the risks of 
stress-inducing assessments or overly 
punitive feedback, which may reduce 
retention. By mapping design choices to 
affective systems, platforms can intentio-
nally elicit emotions that support attention 
and memory while carefully navigating 
those that sabotage learning.

B. Circumplex Model of Affect:
A theory by Russell.

The Circumplex Model of Affect is an 
extensively studied representation of 
emotional experience, initially proposed 
by Schlosberg and significantly elabora-
ted by Russell. The model postulates that 
all affective states can be ordered on the 
circumference of a circle in a two-dimen-
sional space (Russels, 1980). Emotions are 
organized into these dimensional spaces 
as valence (Figure 18) (pleasant–unplea-
sant) and arousal (activation–deactiva-

Figure 18 - Circumplex Model of Affect. Note. 
Reproduced from Russell, J. A. (1980), A Cir-
cumplex Model of Affect, Journal of Personality 
and Social Psychology, 39(6), 1161–1178, and 
subsequent adaptations by Watson & Tellegen 
(1985) and Larson & Diener (1992).

tion). The fundamental principle is that 
the similarity between any of these two 
affective states is inversely related to their 
distance on this circle: decreasing positive 
correlations are expected as their sepa-

ration approaches 90 degrees, states at 
90 degrees should be uncorrelated, and 
increasing negative correlations should 
be observed as separation approaches 180 
degrees (Remington et al., 2000). 

Each emotion is conceptualized as a linear 
combination of these two dimensions: 
joy, for example, is understood as strong 
positive valence combined with mode-
rate arousal, while fear involves negative 
valence and heightened arousal (Posner et 
al., 2005). For adolescents, whose affective 
states fluctuate more intensely than those 
of adults, this model is useful for tracking 
the dynamic range of emotions in learning 
contexts. Graphically, emotions like sad-
ness, anxiety, and shame are all positioned 
within the negatively valenced half of the 
circumplex, not including other degrees 
of emotion such as fear or anger, but the 
analysis of the model can position emo-
tion inside the matrix depending on the 
context (Posner et al., 2005). 

The circumplex model remains a via-
ble and useful integrative approach for 
understanding affect, cognitive develo-
pment, and various psychopathological 
conditions (Posner et al., 2005). In digital 
environments, it helps classify the types of 
emotions learners experience. For instance, 
high-arousal positive states (excitement, 
enthusiasm) are ideal for exploration and 
creativity, while low-arousal positive states 
(calmness, satisfaction) are supportive of 
reflection and consolidation. Conversely, 
high-arousal negative states (anxiety, frus-
tration) may impair performance if not 
managed, whereas low-arousal negative 
states (boredom, disengagement) reduce 
attention and motivation.

C. Constructed emotion Theory
by Barrett.

The theory redefines the universal idea 
that emotions are hardwired, reframing 
how they are understood. The theory posits 
that bioregulation and feeling cannot be 
meaningfully separated in a biological way 
(Barrett, 2025), stating that emotions are 
not innate genetically preprogrammed 
adaptations with fixed physical forms 
but instead variable depending on con-
text and constructed around interpreta-

tion (Barrett, 2016). The core mechanism 
of emotion construction revolves around 
the brain’s primary function of allostasis, 
which is the process of anticipating and 
meeting the body’s physiological needs to 
ensure survival, growth, and reproduction 
(Barrett, 2025). When unanticipated infor-
mation (prediction error) arises, it serves as 
a crucial learning signal that consolidates 
the update of the internal model. 

A central idea of the theory is that the 
brain uses concepts to categorize these 
sensations, giving them meaning and 
guiding action in the service of allosta-
sis (Barrett, 2016), and then the categori-
zation is dynamically constructed in the 
moment. Learning and culture have a 
profound role in shaping these construc-
tions. Emotion categories are culturally 
inherited over generations, with infants 
learning the statistical patterns and rela-
tional meanings of signals within their 
specific cultural and situational contexts 
(Barrett, 2016). For adolescents, this model 
is particularly relevant: as identity and cul-
tural belonging evolve, so too does the way 
emotions are constructed.

In digital learning scenarios, the emotion 
variability highlights the importance of 
designing digital platforms that provide 
supportive contexts for interpreting arou-
sal states positively. In practice, this means 
using framing, feedback, and narratives 
that guide learners toward constructive 
interpretations. For example, progress das-
hboards that highlight improvement can 
help students construct feelings of com-
petence instead of inadequacy. Barrett’s 
model emphasizes that design is not neu-
tral; it shapes the emotional meaning stu-
dents construct from their experiences.

D. Model of Product Emotions
 by Desmet.

This theoretical framework focused on 
emotional responses to consumer pro-
ducts, emphasizing that these emotions 
are not intangible but arise from a uni-
versal underlying process despite their 
broad, personal, and compound nature 
(P. Desmet, 2003). The core of the model 
is that all emotional reactions result from 
an appraisal process in which an individual 
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Figure 19 - Basic Model of Product Emotions. 
Note. Reproduced from Desmet, P. M. A. (2003). 
A Multilayered Model of Product Emotions. The 
Design Journal.

intuitively evaluates a product as potentia-
lly harming or favoring one or more of their 
concerns. Products are appraised in rela-
tion to users’ goals, standards, or attitudes 
(P. Desmet & Hekkert, 2007). The model 
sets forth four main parameters (Figure 19)
in this eliciting process: appraisal, concern, 
product, and emotion, with the first three 
determining the emotional outcome. This 
model is rooted in appraisal theory but 
bridges psychology and design practice, 
making it especially relevant for interac-
tion design in learning environments.

The product itself acts as a stimulus in 
this emotional process, evoking diffe-
rent events: simply perceiving it (see-
ing, touching, hearing, smelling), using 
it (interaction events), or experiencing 
the consequences of its use or owner-
ship. The model further distinguishes 
between “A-emotions,” where the pro-
duct as a material artifact is the object 
of the emotion, and “R-emotions,” where 
the product induces associations or fan-
tasies (like memories or anticipations) 
that become the object of the emotion 
(P. Desmet, 2003). To provide a structured 
approach to designing for emotion, the 
model classifies product emotions into 
five distinct categories, each associated 
with specific types of appraisals and con-
cerns: instrumental (related to goals and 
motive compliance), aesthetic (related to 
attitudes and appealingness), social (rela-

ted to standards and legitimacy), surprise 
(elicited by sudden, unexpected matches 
or mismatches with any concern), and 
interest (triggered by a challenge and pro-
mise, or a lack of stimulation) (P. Desmet 
& Hekkert, 2007). 

In the context of digital learning for ado-
lescents, product emotions are tied to per-
sonal values and social identity. A digital 
learning platform that feels supportive 
and relevant can elicit positive emotions 
such as joy, pride, or fascination, while one 
that feels restrictive or irrelevant can trig-
ger frustration or boredom. Importantly, 
product emotions are not only reactions to 
functionality but also to aesthetics, usabi-
lity, and symbolic meaning. For example, a 
sleek, customizable interface may evoke a 
sense of ownership and pride, reinforcing 
motivation. In digital education, applying 
Desmet’s model means designing for 
emotional goals alongside cognitive goals. 

While general theories of emotion, such 
as those of Panksepp, Russell, Barrett, and 
Desmet, provide universal frameworks for 
identifying, categorizing, and interpreting 
affective responses, they do not fully exp-
lain why these emotions manifest with 
particular intensity and variability during 
adolescence. To understand the full con-
text, it is necessary to complement these 
universal models with adolescent-focused 
perspectives from affective neuroscience. 
Models such as Pekrun’s Control-Value 
Theory, Steinberg’s Dual Systems Model, 
Larson’s research on emotional variability, 
and Somerville’s account of socio-affec-
tive sensitivity open the spectrum on the 
unique neurodevelopmental and psycho-
social mechanisms shaping learners’ emo-
tional experiences.

A. Control-Value Achievement 
Emotions: A theory by Pekrun. 

defines achievement emotions as feelings 
directly linked to achievement activities or 
their outcomes, which are then evaluated 
by standards of excellence. These emo-
tions are systematically organized along 
three dimensions: object focus (activity-re-
lated, such as enjoyment of learning, or 
outcome-related, like hope or anxiety for 
an exam), valence (positive or negative), 
and activation (Pekrun, 2006). The theory 
emphasizes a multiplicative relationship 
between control and value, meaning that 
both are necessary for an emotion to be 
instigated, and their interaction determi-
nes the emotion’s intensity. 

The framework (Figure 20) is extended 
beyond achievement emotions to exp-
lain epistemic, social, and existential 
emotions, all of which are also signifi-
cantly influenced by control and value 
appraisals (Pekrun, 2024). In adolescence, 
these appraisals are especially powerful 
because learners are both highly perfor-
mance-oriented and socially sensitive. For 
instance, epistemic emotions like curiosity 
are driven by cognitive incongruity, but 
also require a sense of control over clo-
sing the knowledge gap and a perceived 
value in the process. Social emotions like 
pride or shame depend on the value of the 
learner’s attributes or actions and internal 
attributions, while other social emotions 
like gratitude or anger depend on external 
attributions and value. Existential emo-
tions related to health are similarly tied 
to the value of health and life, and per-

Adolescent affective neuroscience 
models.

2.8

The Control-Value Theory (CVT) provides 
an integrative framework for understan-
ding emotions in multiple contexts, but 
specifically in educational setups by focu-
sing on appraisals of control and value as 
central determinants (Pekrun, 2006). It 
was developed from preliminary work in 
the 1980s, and early versions focused on 
achievement anxiety. CVT has evolved to 
explain a broad spectrum of human emo-
tions by emphasizing the central role of 
appraisals of control and value (Pekrun, 
2024). Regarding the core of the theory, it 
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ceptions of control over learners’ physical 
status. The theory also details the effects of 
these emotions on learning, achievement, 
and mental and physical health, propo-
sing reciprocal causation where emotions 
influence their antecedents and effects, 
and backwards when creating dynamic 
feedback loops over time (Pekrun et al., 
2007).

The principles of CVT are considered 
applicable and relevant to understanding 
emotions in these modern educational 
settings (Pekrun, 2024), animating emo-
tions in technology-based learning envi-
ronments, and the emotional foundations 
of game-based learning. Pekrun’s model 
implies that features should support both 
control and value appraisals. Control can 
be enhanced through clear instructions, 
adaptive feedback, and progress dash-

Figure 20 - Overview of the Control-Value Theory of Achievement Emotions. Note. Reproduced 
from Pekrun, R. (2006). The Control-Value Theory of Achievement Emotions: Assumptions, Corolla-
ries, and Implications for Educational Research and Practice. Educational Psyc

boards that highlight mastery rather than 
failure, and to predict or explain emotions 
like enjoyment or frustration. Value can be 
reinforced by connecting tasks to learners’ 
goals and identities, offering choices, and 
framing activities as meaningful beyond 
academic achievement. By addressing 
both control and value, interaction design 
can show more light on how the design 
and implementation of digital features 
can influence the emotional experiences 
of learners.

B. Dual Systems Model by
 Steinberg. 

The social-emotional system explains the 
reactiveness of adolescents when trigge-
red by stimuli are inclined to take risks. 
This is the result of an imbalance between 
two different brain systems that are deve-

loped on different timetables (Duell et al., 
2016). These two primary systems are the 
socioemotional system, primarily involved 
in reward processing and seeking, rooted 
in the amygdala and striatal reward cir-
cuits, and the cognitive control system, 
responsible for self-regulation and impulse 
control, based in the prefrontal cortex 
(Steinberg, 2010). This asynchrony creates 
a period where emotions and reward sen-
sitivity are heightened, but regulatory con-
trol is still emerging during adolescence. 

One key distinction between the two 
systems is their timetable for the deve-
lopment of humans. The socioemotional 
system is localized in limbic and paralim-
bic areas that mature relatively early in 
adolescence (Steinberg, 2010). Its func-
tion centers on reward processing and 
sensation of seeking; the rapid develop-
ment is linked to the remodeling of the 
brain reward circuitry around the time of 
puberty. On the other hand, the cogni-
tive control system is located mainly in the 
lateral prefrontal and parietal cortices, and 
it matures more gradually and extends 
into early adulthood, where emerging 
adolescents are. This system is in charge 
of crucial functions like cognitive control 
and self-regulation (Duell et al., 2016).

Since one of the systems takes more time 
to develop, the imbalance appears when 
students are charged by stimuli and end 
up in emotionally charged reactions. 
During middle adolescence, individuals 
experience a heightened sensitivity to 
rewards and a strong drive towards sen-
sation-seeking, before their capacity to 
self-regulate is fully developed to manage 
these situations (Strang et al., 2013). The 
self-regulation, well explained before as 
a key value when learning and linked to 
mature adolescence, established the reac-
tion to risk-taking, that is not inherently 
undesirable. When the imbalance exists, 
students are more susceptible to peer 
influence and more motivated by imme-
diate rewards. In learning environments, 
the model can suggest that emotional 
triggers have a stronger impact than in 
adults, inviting design to channel this 
reward sensitivity toward productive goals, 
showing that emotional engagement is 
not optional in adolescent learning; it is 
biologically hardwired, and it is not pos-

sible to ignore emotional risk disengage-
ment when integrating emotional triggers 
into the digital interactions. 

C. Daily Emotional Variability by
 Larson. 

The concept of emotional variability is 
scientif ically defined as the standard 
deviation of an individual’s daily mood sta-
tes that move continuously from positive 
to negative (Larson & Lampman-Petraitis, 
1989). The research experience sampling 
methods showed that adolescents expe-
rience greater emotional variability than 
children or adults, due to various physio-
logical, psychological, and social changes. 
Their extreme swing from positive and 
negative emotions starts with their hor-
monal changes and then with the norma-
tive stressors in early adolescence, such 
as school transitions, romantic interests, 
and increased conflicts with family and 
friends (Allen & Sheeber, 2008). Cognitive 
development also plays a crucial role, as 
adolescents gain the capacity for abstract 
thought and perspective-taking, their 
emotional explanations become more 
complex, and they become more invested 
in their relationships. 

The strong emotional variability proposes 
the scenario where the transition between 
positive and negative emotions is dras-
tic and can happen within a single lear-
ning session. Learning is highlighted to 
be crucial in shaping brain structure and 
function, the acquisition of cognitive con-
trol, decision-making abilities, and socioe-
motional competencies like emotion 
understanding and regulation (Larson & 
Lampman-Petraitis, 1989). For digital lear-
ning, emotional states during interaction 
are highly dynamic; platforms must be 
designed to regulate emotional variabi-
lity by lowering frustration through timely 
support, maintaining interest through 
novelty and challenge, and reinforcing 
positive emotions through feedback and 
recognition. Features such as adaptive 
difficulty, motivational prompts, and inte-
ractive storytelling can help smooth these 
emotional fluctuations. By acknowledging 
adolescents’ variable affective states, the 
learning environments can sustain enga-
gement despite natural mood swings.



Li
te

ra
tu

re
 R

ev
ie

w

5554

D. Social-Affective Development 
by Somerville.

The research highlighted by Somerville 
explains the sensitivity to social evalua-
tion gathered in adolescence during the 
human lifespan. During this period, peer 
relationships take on a newfound and cen-
tral importance, with adolescents spen-
ding more time with friends and less with 
family compared to children and adults 
(Somerville et al., 2013). Neuroimaging 
studies show that during adolescence, 
brain regions such as the medial prefron-
tal cortex and striatum show heightened 
activity in response to peer presence and 
judgment. They demonstrate increased 
self-reported embarrassment and hei-
ghtened autonomic arousal when they 
believe they are being watched by a peer 
(Somerville, 2013). This emotional reacti-
vity is linked to negative experiences like 
social rejection and social acceptance, and 
a boost in positive affect. These significant 
behavioral shifts in adolescent social sensi-
tivity are paralleled by dynamic, nonlinear 
changes in specific socio-affective brain 
systems (Somerville et al., 2013).

Regarding engagement, research shows 
that it drastically increases during ado-
lescence, peaking around 15.25 years of 
age, and then partially retains its stren-
gth into early adulthood, directly mirroring 
the patterns observed for self-reported 
embarrassment and autonomic arousal 
(Somerville, 2013). When talking about 
social affective development, it includes 
the continued maturation of “mentali-
zing” or “theory of mind” abilities, where 
adolescents speculate about the thoughts 
and feelings of peers (Somerville, 2013), 
implying that emotions are not only indi-
vidual but deeply social. Peer collabora-
tion, group recognition, and opportunities 
for public sharing of achievements can 
enhance motivation by aligning with ado-
lescents’ socio-affective needs. Within the 
context of online learning, platforms can 
transform peer influence from a source of 
distraction into a driver of engagement for 
leveraging social-affective development. 03

Introducing 
Academia Atenea.   

03
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The connection of the digital learning 
market in Latin America and Colombia has 
been defined previously, considering its 
context and growth trend. It can be stated 
now that there are projects and programs 
funded by the Colombian government 
to meet future educational expectations. 
One of these initiatives is Agencia Atenea, 
a decentralized public entity possessing 
financial, administrative, and legal auto-
nomy. Its creation marked a strategic com-
mitment by the Bogotá District, capital of 
Colombia, to consolidate an ecosystem 
for higher education, science, technology, 
and innovation. The mission of the agency 

is to enhance opportunities for the city’s 
habitants through access to post-media 
education. Agencia Atenea’s impact on 
Bogotá’s educational landscape and regio-
nal development has been substantial and 
multifaceted. The agency actively works to 
reduce educational inequality by providing 
access to higher education for populations 
from vulnerable socio-economic strata. In 
2024, Fest Atenea successfully enrolled 
over 4,000 beneficiaries, demonstrating 
a clear commitment to inclusivity. The 
program notably achieved a significant 
representation of students from public 
schools and those with strong acade-

Figure 22 - Macro Design Phases. Note. Diagram summarizing the four macro phases of the de-
sign process. Created by the author (2025).

mic performance in the Saber 11 exams, 
an exam taken at the end of high school 
to then gain access to higher education, 
emphasizing both equity and merit.

Besides access alone, Atenea contributes 
to the city’s CTeI goals through the crea-
tion of human capital in strategic fields. 
Its initiatives like “Talento Capital” focus 
on creating highly demanded capacities 
and, therefore, improve employability and 
generate economic competitiveness. By 
concentrating the opportunities for lear-
ning and building an innovation culture, 
Agencia Atenea plays a crucial role in 
making Bogotá a knowledge economy 
and talent hub in the future. As a compo-
nent of Agencia Atenea’s broader matrix 
of education services, Academia Atenea is 
a crucial online learning platform (Figure 
21). This groundbreaking platform levera-
ges technology to equalize the access to 
knowledge and skill acquisition. It offers 
a range of free online courses to Bogotá 
citizens, particularly those who are inte-
rested in becoming more employable and 
academically equipped.

Academia Atenea’s pedagogy hopes to 
provide flexible, independent learning 
options to diverse timetables and bac-
kgrounds of users, enabling continuous 
learning outside formal classroom set-
tings. This online complement signifi-
cantly increases Agencia Atenea’s visibility 
and strength, facilitating greater accessibi-
lity and versatility for learners’ immediate 
learning demands.

Figure 21 - Homepage of Academia Atenea Platform. Note. Screenshot taken by the author (2025) 
from the official Academia Atenea website.

This research’s design process emerged 
through four macro phases (Figure 22) 
that sequentially elaborated analytical, 
theoretical, and practical evidence into 
a unified design framework. The first 
phase, Critical Analysis and Heuristic 
Evaluation, set out to evaluate the usabi-
lity and interaction quality of Academia 
Atenea through heuristic evaluation and 
expert critique, disclosing major usability 
barriers. The second phase, Theoretical 
Alignment, was all about identifying and 
applying suitable learning and emotional 
theories for the description of user needs 
and behaviors. Vygotsky’s zone of proxi-
mal development, Self-Determination 
Theory, and Flow were integrated with 
affective models to articulate the design 
issues in cognitive as well as emotional 
terms. The third phase, Fieldwork, involved 
direct interaction with users by means of 
shadowing sessions and semi-structured 
interviews, providing an inside look at lear-
ners’ emotional experiences, frustrations, 
and motivations. Emotional mapping 
routines revealed habitual affective pat-
terns, namely low motivation and control 
in self-paced environments, that informed 
the subsequent stage. Finally, the fourth 
phase, Design Framework Definition, syn-
thesized the findings of all previous pha-
ses into a rational set of emotion-based 
design techniques, including diagnostic 
onboarding, personalized learning paths, 
and contextual gamification, all aimed 
at enhancing learners’ motivation, auto-
nomy, and sense of advancement throu-
ghout the process of their online learning 
experience.



A
ca

d
em

ia
 A

te
n

ea

5958

Academia Atenea is structured as the core 
learning system of the Agencia Atenea 
(Figure 23), responsible for articulating the 
different internal and external actors that 
make the educational ecosystem possible. 
Its organization is founded on collabora-
tion among management areas, pedago-
gical professionals, experience designers, 
technology providers, and content part-
ners. The systematic map highlights the 
interrelation among all the actors, who 
collectively work towards the consolida-
tion of Academia Atenea as a learning 
ecosystem. The interconnectedness of the 
pedagogical component, user experience 
design (with Interaction Design as a new 
foundation), technology management 
(supported by ETB), and content partners 
ensures that the platform functions as an 
integrated digital learning center.

Directive structure: 
Agencia Atenea.

Agencia Atenea functions as the parent 
entity that directs the platform, with 
strategic and administrative responsi-
bilities: The law office that provides the 
legal support to operations, and includes 
the corporate management and strate-
gic management team that oversee the 
global planning and sustainability of the 
platform. Also, involves the post-media 
education management that guides pro-
cesses of continuous and post-secondary 
education, and the science and techno-
logy management team, which super-
vises technological innovation and the 
integration of digital tools. Other parts 
outside of the legal office that especially 
support Academia Atenea are the visual 
and graphic design team, responsible for 
the platform’s visual identity and graphic 
communication, and the team responsible 
for scholarships and financial support for 
students.

Core: Academia Atenea.

The platform constitutes the operational 
and pedagogical center, where the cour-
ses are located and where the redesign 
will be developed. It involves: the mana-
ger coordinator, who coordinates activities 
and the team within the platform. Then, 
the pedagogy specialists who establish 
educational guidelines and curate the 

courses that are being incorporated in 
the platform select, organize, and validate 
learning materials. Regarding the mana-
gers in charge of technicalities, the LMS 
Manager administers the learning mana-
gement system, ensuring the upload and 
updating of content, and the ICT server 
manager supervises the technological 
infrastructure that sustains the platform. 
Inside the team, there is an expert in Saber 
11 tests, who supports the design of con-
tent aligned with national standardized 
tests, a key part of the objectives of the 
platform. 

Some roles have a pair within the tech-
nology provider team, ETB. Basically, one 
person has the same role but works within 
ETB, and the two roles, within Academia 
Atenea and ETB, work together as a team. 
These teams are LMS, ICT server, and expe-
rience design. The experience manager 
leads user experience design within the 
platform and works in cooperation with 
their pair in ETB.

Interaction Design. 

Systemic context review: The role of 
the Interaction Designer. 

3.1

Figure 23 - Stakeholder Map of Academia Atenea Platform. Note. Diagram created by the author 
(2025) to visualize the organizational structure and relationships between internal roles, external 
collaborators, and technological providers.

The Experience Design area plays a trans-
versal role, connecting the pedagogical 
and technological dimensions with the 
actual student experience on the platform. 
Its value lies not only in usability but also 
in creating experiences that are meanin-
gful, engaging, and inclusive. Interaction 
Design becomes an essential dimension 
in this context. Its function is to translate 
pedagogical and technological objectives 
into comprehensible, natural, and ratio-
nal interaction flows that minimize fric-
tion and promote student engagement. 
Interaction design not only dictates how 
users go through the system but also how 
they feel regarding its learning value and 
remain motivated throughout the whole 
experience. By focusing on structure, navi-
gation, and system feedback, Interaction 
Design enables digital tools to effortlessly 
integrate into the learning experience.

By focusing on structure, navigation, and 
system feedback, Interaction Design ensu-
res that digital tools integrate smoothly 
into the learning experience. This is espe-
cially crucial in a setting like Academia 
Atenea, where multiple stakeholders are 
brought together (pedagogues, technolo-
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gists, and content partners). The role of the 
interaction designer within these systems 
is most valuable in researching to decipher 
user needs and experiences and translate 
them into a product that actually gene-
rates value. This position is not founded 
upon appearances only, as most would 
believe, but on the study and examination 
of the precise interactions taking place 
within the product that ultimately esta-
blish the overall experience.

Tech provider: ETB.

The technological process is supported 
by ETB, a telecommunication missed and 
decentralized company, which is the direct 
technology supplier, even appointing a 
professional embedded within Academia 
Atenea to support its processes with a tech 
expert vision. Inside the team, there is a 
Moodle expert who ensures the correct 
functioning of the LMS and supports 
the uploading of content if needed. An 
ICT server manager works alongside the 
server manager inside the platform for 
large-scale supervision of large-scale 
infrastructure. And finally, an expert in 
user experience who technically supports 
the optimization of user experience. These 
pairs are involved in all Academia Atenea’s 
meetings and work alongside the mana-
gers inside the platform. 

Content Allies.

Academia Atenea enriches its offering 
through strategic alliances that provide 
both internal and external content. These 
partnerships ensure access to learning 
courses within the platform. For internal 
content, they provide courses from Khan 
Academy, a free web platform that gives 
video lessons, exercises, and quizzes. It is 
translated into many languages, inclu-
ding Spanish, which makes all lessons 
accessible in this language. For exter-
nal content, the user is taken to official 
partner websites where the courses are 
made available. They include Secretaría de 
Deporte y Cultura, Secretaría de Desarrollo 
Económico, Secretaría de la Mujer, and 
private companies such as IBM and 
Telefónica that supplement the educa-
tional content with specialized content.

Academia Atenea is structured around a 
layered information architecture (Figure 
24) that organizes the platform into dis-
tinct functional areas while maintaining 
a unified navigational schema. At the first 
level, the system provides entry points to 
user authentication followed by access 
to the dashboard, which operates as the 
central hub for navigation. From this das-
hboard, users can access key components 
through a lateral menu: personalized lear-
ning routes, individual courses, perfor-
mance test results, and support resources 
such as mentor interaction, profile mana-
gement, and help services.

Description of the Current System 
and its Architecture.

3.2

Figure 24 - Actual Information Architecture of Academia Atenea Platform. Note. Diagram crea-
ted by the author (2025) to illustrate the hierarchical organization of content and navigation flow 
within the Academia Atenea platform.

The architecture privileges visibility of lear-
ning progress and continuity. Features 
such as “Continue with my courses”, 
“Measure your level in the Saber 11 tests”, 
and “Recommended courses” are posi-
tioned as core nodes with the objective 
that students remain oriented within the 
platform. Complementary nodes include 
administrative areas that can be accessed 
by the lateral menu and course-specific 
level structures, where details, partici-
pants, qualifications, and competencies 
are displayed. This design indicates an 
architecture that is hierarchical yet modu-
lar: the dashboard anchors the experience, 



A
ca

d
em

ia
 A

te
n

ea

6362

while the course layer replicates a stan-
dardized template of information and 
interaction (course details, participants, 
competencies) that can be applied across 
different subjects. In this sense, the system 
balances general navigation with specific 
learning content, allowing scalability of the 
educational offering.

Within this broader structure, the sec-
tion dedicated to Prueba Saber 11 leve-

Academia Atenea

Enter login 
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you are already 
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Log in

Confr   ith  ail 

code
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Choose one 
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Depending on the course and the unite the _or ats change order and the interaction is repeated until the course is co pleted\

ling courses follows a defined interaction 
flow (Figure 25) that organizes the learning 
experience into sequential steps. 

The first interaction entering the platform 
requires students to log in to then enroll 
in a learning route. The system explicitly 
prompts confirmation of enrollment 
(“enroll? Yes/No”), underscoring the transi-
tion from browsing to commitment. Once 
enrolled, learners access subject-specific 

modules like mathematics, natural scien-
ces, critical reading, social and citizenship. 
When arriving at that screen, students can 
decide if they want to take a questionnaire 
to see their level in the subject they are pla-
ced in or go directly to the learning route. 
Inside the learning route, several courses 
build the route; each course is structured 
into units, within which different formats 
of content are presented: video lectures, 
exercises, quizzes, and readings. Due to 

the very essence of this kind of platform, 
the interaction flow establishes a repeti-
tive cycle: watch video, complete exercise, 
take quiz, read lecture. While the order of 
formats may vary, the cycle is consistently 
repeated until course completion. If stu-
dents decide not to go directly to the lear-
ning route but to take the questionnaire, 
they complete all questions and then cul-
minate in a final submission (“send and 
finish”). The integration of results back into 

Figure 25 - Actual Interaction Flow of Prueba Saber 11 Learning Routes in Academia Atenea. Note. 
Diagram created by the author (2025) to illustrate the sequential steps and decision points that 
structure the user’s interaction within the Prueba Saber 11 courses.
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the dashboard allows students to then 
start a learning route if they want to. 

To better understand the interaction, the 
final layer of analysis of the current system 
focused on the user journey (Figure 26)
that complements the interaction flow. 
The user journey reveals not only the 
sequential organization of actions but 
also the affective dimension of the expe-
rience. As visualized in the journey map, 
the process unfolds across a series of sta-
ges, similar to the interaction flow, where 

Figure 26 - Actual User Journey Map in the Prueba Saber 11 Section of Academia Atenea. Note. 
Created by the author (2025) to illustrate users’ emotional and cognitive experiences across diffe-
rent stages of interaction within the Prueba Saber 11 learning flow.

both cognitive demands and emotional 
states fluctuate significantly.

The experience begins positively, the 
login process is clear and straightforward, 
generating feelings of joy and confidence. 
Similarly, the dashboard provides a large 
banner that highlights the Prueba Saber 
11 section, producing a sense of fascina-
tion through immediate recognition of 
purpose. However, the clarity decreases 
as the learner progresses into the Prueba 
Saber 11 courses and finishes with an ove-

rall absence of control and feedback, resul-
ting in boredom and a diminished sense of 
achievement. Although moments of hope 
appear when users manage to advance, 
the persistence of unclear navigation and 
the excessive length of activities reduces 
motivation, leading to repeated states of 
boredom toward the course’s end.

In summary, the journey illustrates a pro-
gressive decline in user experience: from 
initial clarity and fascination to confusion, 
disengagement, and fatigue. The critical 

pain points are non-intuitive navigation, 
excessive options without guidance, lack 
of progress visibility, and lengthy course 
duration. These findings highlight the 
importance of redesigning the system to 
support progressive disclosure, adaptive 
guidance, and motivational scaffolds, alig-
ning the interaction flow with the expec-
tations and affective needs of learners 
preparing for the Saber 11 exam.
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Expert report of the platform: 
Heuristic review.  

3.3

Figure 27 - Heuristic Evaluation: Sign-up and Authentication Flow. Note. Screenshot from Acade-
mia Atenea platform showing heuristic evaluation observations related to the registration and 
login process. Created by the author (2025).

Figure 28 - Heuristic Evaluation of Sign-up Radar Chart (Error Matrix). Note. Visualization sum-
marizing usability scores across Nielsen’s heuristics for Academia Atenea. Created by the author 
(2025).

The results. 

The results of the evaluation revea-
led notable differences across the 
platform’s sections. Starting with 
the sign-up process, the interface 
demonstrated (Figure 27) a high 
level of usability, with only minor 
issues related to user control and 
clarity of mandatory fields. The 
positioning of the control ele-
ments and the clarity regarding 
the mandatory fields inside the 
form for signing up should be 
reviewed. 

These issues were assigned a low 
severity score (1), as a cosmetic 
problem only that does not sig-
nificantly compromise the user’s 
ability to complete the task. With a 
mean severity score of 0.2 (Figure 
28), this flow was perceived as 
coherent, functional, and visually 
well-structured.

The heuristic evaluation of the Academia 
Atenea platform was carried out to identify 
potential usability issues from an expert 
perspective. This type of analysis is parti-
cularly useful in the intermediate stages of 
the design process, as it helps to identify 
and carry out the documentation of usabi-
lity violations based on established princi-
ples. In this case, the evaluation focused on 
a critical review of the most relevant sec-
tions of the platform: the sign-up, course 
navigation, interaction with the AI mentor, 
learning routes, the user profile, and the 
learning routes. The evaluation was gui-
ded by the ten usability heuristics propo-
sed by Jakob Nielsen, a widely recognized 
framework for the assessment of digital 
interfaces. As the evaluator, with the role of 
designer and researcher with experience 
in interaction design and educational plat-
forms, the systematic walkthrough of each 
section was conducted by documenting 
qualitative observations, heuristic viola-
tions, and assigning a severity rating to 
each issue. This rating ranged from 0 (not 
a usability problem) to 4 (usability catas-
trophe that must be addressed as soon as 
possible). Based on this data, visual error 
matrices were also developed to synthe-
size the degree of compliance across the 
different heuristics and to enable a com-
parative reading of the user experience 
throughout the platform.



A
ca

d
em

ia
 A

te
n

ea

6968

Figure 29 - Heuristic Evaluation: Course Navigation Module. Note. Screens from Academia Atenea 
platform showing heuristic evaluation observations related to the course browsing and naviga-
tion module. Created by the author (2025).

Figure 30 - Radar Chart of Heuristic Evaluation: Course Navigation Module. Note. Radar chart 
visualizing heuristic evaluation results for the course navigation module in Academia Atenea. 
Created by the author (2025).

In contrast, the course navigation module 
revealed multiple high-severity issues 
(Figure 29).Users lacked access to filters, 
search functions, or other ways to custo-
mize and explore the course list, which 
severely limited flexibility and efficiency 
of use (score: 3. Major usability problem, 
important to f ix given high priority). 
Similarly, the interface provided no visual 
markers for visited or recommended cour-
ses, compromising recognition rather than 
recall (score: 2. Minor usability problem, 
fixing this should be given low priority). The 
design was visually dense, with weak visual 
hierarchy and minimal spacing between 
content blocks, resulting in a severe vio-
lation of the aesthetic and minimalist 
design principle (score: 3. Major usability 
problem, important to fix given high prio-
rity). Additionally, it was difficult for users 
to return to a previous screen after ope-
ning a course, impacting user control and 
freedom (score: 3. Major usability problem, 
important to fix given high priority). Overall, 
the average severity score for this section 
was 1.3 (Figure 30).
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The AI mentor interface, on the other hand, 
received very positive evaluations (Figure 
31). The use of clear language, a coherent 
visual style, and a guided conversational 
flow contributed to a friendly and intuitive 
experience. While the interaction model did 
not allow for shortcuts or personalization, its 
structure was appropriate for the module’s 
educational goals. This module achieved a 
perfect usability score with a mean severity 
of 0 (Figure 32) (not a usability problem at 
all), indicating that the mentor interface 
offers a model of good practice in interac-
tion design for guided learning experiences, 
always guiding and reacting as expected 
when the user interaction occurs.

Figure 31 - Heuristic Evaluation: AI Mentor Interface. Note. Screens from Academia Atenea pla-
tform showing heuristic evaluation observations related to the AI mentor interaction flow and 
design consistency. Created by the author (2025).

Figure 32 - Radar Chart of Heuristic Evaluation: AI Mentor Interface. Note. Radar chart visualizing 
the heuristic evaluation results for the AI mentor interface in Academia Atenea. Created by the 
author (2025).
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In the learning route navigation module, 
several serious problems emerged rela-
ted to user orientation and task continuity 
(Figure 33). The platform did not visually 
communicate users’ progress, forcing them 
to remember which courses they had com-
pleted and what was next. This lack of feed-
back undermines not only usability but also 
the overall sense of continuity in the lear-
ning experience. Additionally, the system 
offered no shortcuts or tools to help users 
return to previous steps or explore alter-
native paths. Multiple heuristic violations 
in this section also received high severity 
ratings: recognition rather than recall (score: 
3. Major usability problem, important to fix 
given high priority), flexibility and efficiency 
(score: 3. Major usability problem, important 
to fix given high priority) and user control 
and freedom (score: 3. Major usability pro-
blem, important to fix given high priority). 
One minor issue was observed in error pre-
vention, where clicking on a course some-
times failed without displaying a message 
(score: 1. Cosmetic problem only). With a 
mean severity score of 1.3 (Figure 34), this 
section represents a significant pain point 
in the platform’s learning flow.

Figure 33 - Heuristic Evaluation: Learning Route and Course Navigation. Note. Screenshot from 
Academia Atenea platform showing heuristic evaluation observations related to the navigation 
within the learning route and course modules. Created by the author (2025).

Figure 34 - Radar Chart of Heuristic Evaluation: Learning Route and Course Navigation. Note. Ra-
dar chart summarizing heuristic evaluation results for the learning route. Created by the author 
(2025).
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The user profile section revealed impor-
tant inconsistencies in both visual design 
and functionality (Figure 35). Unlike other 
modules, this interface did not follow the 
aesthetic conventions established throu-
ghout the rest of the platform, resulting in 
a fragmented user experience. Functional 
issues were also identified, such as the lack 
of confirmation prompts for critical actions 
like deleting personal data or logging out, 
and the absence of basic personalization 
options. These limitations reduce users’ 
sense of control over their personal space 
and may negatively impact trust in the sys-
tem. The evaluation was impacted by aes-
thetic design (score: 1. Cosmetic problem 
only), error prevention, flexibility of use and 
user control (score: 3. Major usability pro-
blem, important to fix given high priority 
each). This module received the highest ave-
rage severity score (1.8), suggesting that it 
requires focused attention in future design 
revisions (Figure 36).

Figure 35 - Heuristic Evaluation: User Profile Interface. Note. Screenshot from Academia Atenea 
platform showing heuristic evaluation observations related to the user profile interface. Created 
by the author (2025).

Figure 36 - Radar Chart of Heuristic Evaluation: User Profile Flow. Note. Radar chart illustrating 
heuristic evaluation results for the User Profile Flow in Academia Atenea. Created by the author 
(2025).
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Finally, the evaluation of the Prueba Saber 11 practice section highli-
ghts several usability concerns that, while not catastrophic, have a 
direct impact on both task efficiency and emotional engagement 
(Figure 37). The platform provides some feedback when the stu-
dent interacts with the system, such as loading indicators when 
changing screens, yet this feedback is often delayed or unclear, 
leaving uncertainty about whether the action has been registered. 
The language used is generally understandable, though certain 
instructions are overly formal, requiring extra interpretation before 
proceeding. 

More critical issues emerged around user control and error preven-
tion. Once the user advances within the test, there are few options 
to return and correct mistakes, so the system does not provide 
confirmation prompts before submitting answers, lacking of imme-
diate feedback. This rigid flow reduces autonomy and makes errors 
more costly. The lack of a clear progress indicator further forces the 
student to rely on memory, undermining the principle of recog-
nition rather than recall. From a visual standpoint, the interface is 
heavy regarding text and lacks a clear hierarchy, making it harder 
to quickly locate key information. Combined with the absence of 
contextual help or recovery guidance when errors occur, this design 
increases cognitive load and the likelihood of confusion. Taken 
together, these issues indicate that while the section functions 
adequately at a basic level, it requires substantial improvements to 
support users’ orientation, prevent errors and provide reassurance 
during the process. The evaluation (Figure 38) was impacted by 
error prevention, user control and freedom, recognition rather than 
recall and help users recognize and recover from errors (score: 3. 
Major usability problem, important to fix given high priority each). 
Other criteria impacted was the visibility of system status, consis-
tency and standards, flexibility and efficiency of use, aesthetic and 
minimalist design and help and documentation (score: 2. Minor 
usability problem, fixing this should be given low priority).

Figure 37 - Heuristic Evaluation: Test Module Interface. Note. Observations related to the Prueba 
Saber 11 test section. Created by the author (2025).

Figure 38 - Radar Chart: Test Module Evaluation. Note. Radar chart representing aggregated heu-
ristic evaluation scores for the test interface in Academia Atenea. Created by the author (2025).
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Cross-Sectional 
Comparison.

A cross-sectional analysis of all six modu-
les of Academia Atenea reveals a pattern 
of uneven usability performance (Figure 
39). The sign-up flow and the AI mentor 
stand out as the strongest modules: they 
display high levels of consistency, clear 
feedback, and minimal usability viola-
tions, with average severity scores close 
to zero. By contrast, the remaining four 
modules, the course navigation, learning 
routes, user profile, and the Prueba Saber 
11 course concentrate the majority of pro-
blems and exhibit recurrent violations of 
core heuristics.

The course navigation module is charac-
terized by limited user control, a lack of 
flexibility, and an overloaded interface 
design, with several violations rated as 
major. Similarly, the learning routes sec-
tion struggles with orientation: users lack 
progress indicators and shortcuts, leading 
to severe issues with recognition rather 
than recall and user control and freedom. 
The user profile section demonstrates 
both functional and visual inconsisten-
cies, including the absence of error-pre-
vention mechanisms for critical actions 
such as data deletion or logout, making it 

Figure 39 - Cross-Sectional Radar Chart: Overall Platform Evaluation. Note. Radar chart compa-
ring heuristic evaluation results across all main modules of Academia Atenea. Created by the 
author (2025).

the weakest module overall. The Prueba 
Saber 11 practice section mirrors many of 
these weaknesses, showing rigid naviga-
tion, absence of error prevention, lack of 
progress tracking, and insufficient support 
for error recovery, and stands out its criti-
cal evaluation. When viewed together, the 
most frequently violated heuristics across 
the platform are: user control and free-
dom, error prevention, recognition rather 
than recall, flexibility and efficiency of use, 
and aesthetic design. 

On the other hand, the system shows 
relative strength in visibility of status 
and alignment with real-world language, 
though even these are undermined in 
certain modules by slow or ambiguous 
feedback. This comparison suggests 
that while Academia Atenea offers solid 
foundations in some areas suffers from 
design weaknesses that compromise 
both usability and emotional experience. 
Addressing these recurring patterns will 
require a strategy focused on reinforcing 
user autonomy, error resilience, and navi-
gational clarity.

Having already introduced Academia 
Atenea, taking into account the theore-
tical framework and the heuristic evalua-
tion of the platform, it is now possible to 
establish a design brief that articulates 
the complete context, the core problem 
and the main opportunity for design. The 
design brief works as a bridge between all 
the chapters stated before, to then define 
a clear design problem and frame the 
scope of the intervention. The following 
brief will translate broad educational cha-
llenges and emotional theories into a con-
crete design opportunity, providing focus 
for the research questions, guiding the 
design process, and establishing criteria 
for evaluating success for the project.

Context of the opportunity: 
The Why. 

Educational outcomes in Bogotá, 
Colombia, reveal structural challenges 
that directly impact students’ academic 
performance and long-term life oppor-
tunities. The 2022 PISA results illustrate 
that 52% of Bogotá’s students performed 
poorly in mathematics and 28% in reading, 
indicating substantial gaps in fundamen-
tal learning (Alcaldía Mayor de Bogotá D.C, 
2024). These deficiencies affect not only 
the development of coherent educational 
trajectories but also the productive inclu-
sion of young citizens in society. Then, the 
transition from secondary to post-secon-
dary education remains a critical concern: 

only 64% of Bogotá’s graduates imme-
diately continue to higher education, a 
figure significantly lower than the natio-
nal aspiration to strengthen educational 
continuity. Additionally, the labor market 
is undergoing constant transformation, 
demanding flexible and continuous lear-
ning processes at different stages of life. 
Skilling, upskilling, and reskilling are no 
longer optional but necessary practices for 
social and professional inclusion. However, 
the operational and fiscal capacities of 
local governments make it nearly impos-
sible to scale in-person traditional training 
models to meet this situation. Digital edu-
cation, therefore arises as both a pragma-
tic and necessary solution since it provides 
scalability, flexibility and accessibility that 
can potentially bridge structural gaps in 
learning.

Problem: The What. 

Within this context, Academia Atenea has 
been established as a digital platform that 
provides academic reinforcement and 
preparation for all citizens, with different 
user archetypes. It includes adolescents 
finishing school, young adults initiating 
their professional career, and elderly peo-
ple already retired. For the specific Saber 
11 exam, Colombia’s national standardi-
zed test that plays a pivotal role in higher 
education access, the platform offers a 
structured curriculum across key com-
petencies, critical reading, mathematics, 

Design brief. 

3.4
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natural sciences, English, and citizenship 
skills, aligned with the requirements of the 
test for the adolescent’ users. However, 
while the platform addresses the content 
dimension of learning, its experiential 
dimension remains weak.

Research conducted through exploratory 
use suggests that students perceive the 
platform as impersonal and unattractive. 
Its current design lacks emotional reso-
nance, which limits motivation and redu-
ces engagement. At a stage of life where 
adolescents and emerging adults are par-
ticularly sensitive to emotional cues, social 
validation and systems of reward, this 
absence of emotional connection under-
mines the platform’s potential impact. For 
this reason, the project aims to critically 
examine whether the user experience is 
truly effective and how it can be impro-
ved to ensure sustained motivation and 
engagement. The problem is not only 
about the availability of digital educatio-
nal content but also about the quality of 
the digital learning experience. This sce-
nario opens an important opportunity for 
design intervention. By applying the prin-
ciples of emotional design, it is possible 
to reimagine the way students interact 
with the platform. The goal is not only to 
transfer knowledge but to craft a meanin-
gful experience that motivates, supports 
and empowers learners to start and finish 
the learning paths. The opportunity lies 
in creating features that emotionally 
accompany students during their prepa-
ration journey and analyze the interface 
to ensure that it acknowledges students’ 
efforts and provides encouragement.

Primary users: The Who.  

The project focuses on secondary school 
students between the ages of 16 and 19. 
These learners are in the final years of 
high school and in the transitional phase 
toward post-secondary education. Their 
demographic is diverse in terms of gender, 
socio-economic background, and educa-
tional trajectory, but they share certain 
behavioral and psychological traits rele-
vant to the design process: digital nativity 
as they are accustomed to constant inte-
raction with digital platforms, emotional 
sensitivity when the adolescence is a stage 

marked by heightened responsiveness to 
emotions, social recognition and peer vali-
dation, and then finally the motivational 
variability influenced not only by individual 
goals but also by environmental factors, 
social support and perceived relevance of 
the tasks. Understanding these characte-
ristics is essential for defining design stra-
tegies that resonate with their needs and 
preferences.

Design Objectives: 
The How.

Based on this context, the design objecti-
ves of the project are as follows are deve-
lop interaction mechanisms that foster 
sustained student engagement throu-
ghout the exam preparation process. To 
achieve that, the emotional bond between 
students, the platform, and the learning 
content should be sustained, introducing 
feedback systems and recognition dyna-
mics that reinforce students’ confidence 
and enhance the usability, clarity, and 
attractiveness of the platform to minimize 
frustration and prevent students’ with-
drawals. These objectives aim to align the 
functional and emotional dimensions of 
learning, ensuring that the platform is not 
only effective in delivering knowledge but 
also engaging and meaningful in the way 
it is experienced.

To guide the design process, the following 
research questions were formulated: How 
do young learners (15–20 years old) emo-
tionally respond to the current design of 
Academia Atenea? Which principles of 
emotional design are most effective in 
fostering engagement and motivation 
in adolescents preparing for high-stakes 
exams? How can students’ emotional sta-
tes be identified, tracked, and analyzed 
through their interaction with the plat-
form to inform design improvements? 
These questions orient the methodologi-
cal choices of the project, particularly the 
use of qualitative interviews, shadowing 
sessions, and affective mapping as empi-
rical strategies. 04

Fieldwork 
methodology.    

04
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User research methods were employed 
with the objective of understanding both 
the discourses of potential learners and 
their actual behaviors when interacting 
with Academia Atenea. Data collection 
was through semi-structured interviews 
with a shadowing session, which allowed 
for triangulation between what the inter-
viewees verbalized in the interview and 
later what they demonstrated in practice. 
The decisions on methodology were infor-
med by the emotional design theoretical 
approach, digital learning motivation, and 
user-centered interaction design.

Participants.

The target population for investigation was 
defined as adolescent students between 
16 and 19 years of age. Interviews were con-
ducted among students from public and 
private secondary schools in Colombia, 
between 10, 11, or 12 years of age. A total of 
12 students were interviewed: three males 
in public schools, three males in private 
schools, three females in public schools, 
and three females in private schools. Five 
of these were natives of Bogotá, and seven 
others were from other parts of Colombia. 
Academia Atenea is envisioned in the 
Bogotá context and subsidized by the 
district. Bogotá performs as though it 
were the center of economic activity and 
as an internal migration hub, opening the 
universe of potential users of Academia 
Atenea. According to a report published 
by the Laboratory of Education Economics 
(LEE) of Javeriana University of Colombia, 

in 2019, there were 97,150 higher education 
students enrolled in Bogotá, and 57.64% 
of them were migrant students, meaning 
they came from other cities or depart-
ments other than Bogotá. Due to this, 
taking into account the student mobi-
lity for higher education, the participant 
group was intentionally heterogeneous in 
terms of origin, apart from those born in 
Bogotá, to better reflect the heterogeneity 
of backgrounds and potential user profiles 
of the platform. 

Prior to participation, all students were 
asked to sign an informed consent form. 
This document explained the purpose 
of the study, the procedures involved 
(including interviews and online sha-
dowing sessions with the camera on), the 
voluntary nature of participation, and the 
measures taken to ensure confidentiality. 
Participants were also informed of their 
right to withdraw at any time without any 
consequences. Since some participants 
were under the age of 18, the process 
also required the signature of a parent 
or legal guardian. This ensured that both 
the students and their families were fully 
aware of the study’s objectives, proce-
dures, and ethical safeguards. To allow 
for a more detailed analysis, all sessions 
were recorded. However, recordings were 
used exclusively for academic purposes, all 
identifying information, such as names, 
schools, or personal details, was removed 
from transcripts and observation notes, 
guaranteeing that the data remained 
completely anonymous.

To obtain a comprehensive understan-
ding of learners’ experiences, two com-
plementary techniques were employed: 
semi-structured interviews and sha-
dowing sessions (Figure 40). The use of 
these methods in combination allowed 
the study to capture not only participants’ 
discourses and reflections, but also their 
observable behaviors and emotional res-
ponses during interaction within a defined 
period of time inside the platform.

Semi-structured Interviews. 

Semi-structured interviews were used as 
the primary tool to record learners’ own 
interpretations. This mode offered a com-
promise between directed structure and 
liberty to trace participants’ stories in grea-
ter depth. Interviews lasted approxima-
tely 30–40 minutes and were conducted 
one-to-one, in a virtual environment. The 
interview guide was organized into two 
blocks, both addressing an independent 
component of the learning experience: 

Block A. Recent educational experience: 
This block was intended to place partici-
pants’ immediate academic context and 
recent experiences of learning online and 
offline. The goal was to understand their 
daily study routine, their comfort with 
online spaces, and their view of what does, 
or does not, work in their own learning 
activity. There is a set of questions that gui-
des the conversation, and as the users’ res-
ponse, additional questions are included: 
(1) How has your last year of school been? 

(academically, emotionally, preparation 
for the Prueba Saber 11) (2) What methods 
or strategies have you used to prepare for 
the Prueba Saber 11? (extra classes, apps, 
videos, notebooks, study groups, etc.) (3) 
Was there anything that worked espe-
cially well for you or that you feel helped 
you better understand the topics?  This 
block provided insights into the baseline 
conditions of learners’ study habits and 
their prior experiences, which are crucial 
for contextualizing their expectations and 
needs.

Block B. Preferences and motivation 
for learning: The second block dealt with 
students’ personal preferences, emotional 
responses, and motivational aspects. The 
emphasis was on determining how emo-
tions and specific aspects of the platform 
influenced their motivation and persis-
tence with learning activities. There are a 
set of questions that guide the discussion 
and as the users’ answer, additional ques-
tions are introduced: (1) Think of a time 
when you really felt you learned some-
thing and remembered it easily. What 
were you doing? (game, video, practice, 
teamwork, teacher explanation, etc.) (2) Do 
you prefer to learn alone or with others? 
Why? (3) When a topic seems difficult, 
what do you do to try to understand it 
better? (4) If you had to design a perfect 
class for yourself, what would it be like? 
(length, format, activities, etc.) (5) Is there 
a digital resource or tool you use because 
you find it more entertaining or motiva-
ting? (apps, games, platforms, etc.)  This 

Data Collection Methods.

4.1
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Figure 40 - Interview Sessions with Participants. Note. Screenshots from online usability testing 
sessions conducted with Academia Atenea users. All participants’ identities were anonymized to 
ensure privacy and data protection. Created by the author (2025).

block generated data about the emotio-
nal and motivational dimension of digital 
learning, directly linking learners’ personal 
experiences to the theoretical focus of the 
research on emotional design.

Block C. Outside school: The third block 
was designed to cover learning experien-
ces outside the school environment. The 
objective was to understand how students 
engage with informal and out-of-school 
learning resources, such as online classes, 
social networking sites, or daily routine, 
and explore the importance of such prac-
tices in shaping motivation and involve-
ment. The guiding questions included 
were: (1) Are there experiences outside 
school that have helped you learn some-
thing important? (2) Is there any digital 
tool or resource that you use because you 
find it more entertaining or motivating? 
This block was flexible, while the guiding 
questions provided a starting point, the 
interviewer adapted follow-up questions 

depending on participants’ responses, 
allowing the conversation to flow natura-
lly. For some participants these questions 
may not be adequate based on their life 
experiences and contexts, so the block was 
deliberately included depending of the 
conversation flow. 
 
By structuring the interviews into three 
blocks, the study ensured that the practi-
cal realities of learners’ recent educational 
experiences, their affective-motivational 
drivers and the complementary non-for-
mal education out of school were cap-
tured. This perspective was essential for 
informing the subsequent analysis and 
design proposals.

Shadowing session. 

In addition to the interviews, the research 
incorporated a shadowing session as a 
complementary method. Shadowing, 
understood as the close observation of 

participants while they interact with a 
system or perform tasks, was selected 
because it provides direct behavioral data 
that goes beyond what participants can 
articulate verbally. While interviews cap-
ture discourses and self-perceptions, sha-
dowing enables the researcher to observe 
real-time interactions, difficulties, and 
affective responses that may otherwise 
remain implicit. The shadowing session 
was conducted online via video call, with 
participants asked to keep their camera 
turned on. This allowed the researcher to 
record not only navigation and interaction 
patterns within the platform, but also facial 
expressions, body language, and unfilte-
red verbal feedback. The participants were 
given two consecutive tasks, which were 
both heavily aligned with the platform’s 
learning content:

Task 1 - Locate the Prueba Saber 11 sec-
tion: The participant was instructed to 
navigate through the platform and iden-
tify the section dedicated to standardized 
Prueba Saber 11test preparation.

Task 2 - Explore a learning route and 
begin a course: The participant was 
then asked to identify a learning route 

within the platform and start a course of 
their choice. This activity was designed 
to explore engagement with the content, 
curiosity navigation, and the emotional 
impact of beginning a structured digital 
learning path.

Observation Framework.

To structure the observation, a custom 
template (Figure 41) was developed based 
on the theoretical framework of emotio-
nal design and affective interaction. The 
observational framework was guided by 
general theories of emotion (Panksepp, 
Russell, Barrett, Desmet), which provided 
operationalizable categories for coding 
affective responses and clear conceptual 
tools for observation. Adolescent-specific 
models (Pekrun, Steinberg, Larson, 
Somerville) were then incorporated at the 
analytical level to interpret the develop-
mental significance of the observed emo-
tional patterns. The observation template 
was divided into several key components:

Exploring the content (Tasks 1 and 2): 
Participants’ behaviors during the Prueba 
Saber 11 test and the course exploration 
were systematically recorded according 
to indicators such as:

Figure 41 - Observation Template Used During Interviews. Note. Example of the behavioral obser-
vation sheet employed during the usability interviews to record participants’ actions. Created by 
the author (2025).
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The matrix (Figure 42) was developed 
based on the Affective Neuroscience 
Theory by Panksepp, that explains reflects 
on the primary emotional circuit in the 
brain that drives motivation and learning, 
the SEEKING system (Larson & Lampman-
Petraitis, 1989). The matrix allow to track 
curiosity and exploration that may be 
appeared and experienced doing the ses-
sion inside the platform. 

After completing a task: Participants loca-
ted themselves on a two-dimensional 
scale, ranging from high to low activation 
and pleasant to unpleasant valence. It is 
an arousal-valence grid tool. The purpose 
was to measure their self-perceived emo-
tional state immediately after task per-
formance. This complemented observed 
behaviors with a subjective perspective, 
capturing states such as “calm,” “excited,” 
or “anxious.”

Figure 42 - Circumplex Model of Affect: Arousal–Valence Grid. Note. Emotional self-assessment 
grid adapted from Russell’s Circumplex Model of Affect (1980), used during interviews. Created by 
the author (2025)

This specific matrix is the Circumplex 
Model by Russell (Russell, 1980), which 
allows for tracking the generalized emo-
tion in a quantifiable way. Not taking 
emotions as isolated ones, but as a com-
bination of dimensions, it includes how 
pleasant or unpleasant the emotion is and 
the level of mental activation.
 
End of session: Participants were asked 
to select the specific emotion that best 
described their overall experience. The 
PREMO tool, designed by Desmet (P. M. 
A. Desmet et al., 2021) helped to obtain 
a categorical affective evaluation of the 
session, linking concrete emotions (e.g., 
curiosity, satisfaction, frustration, bore-
dom) to interaction outcomes.

Using PREMO tools (Figure 43), students 
we able to express their personal expe-
riences, which is key to capturing their 

personal construction. As explained by 
Barrett in his Constructed Emotion Theory, 
which states that motions are constructed 
by combining bodily sensations, memory, 
and context (Barrett, 2016). At the end of 
the session, insights can be determined 
in a quantifiable way when they already 
make the exercise of verbally expressed 
the construction of their emotional expe-
rience in just one emotion.

The shadowing session generated a mul-
ti-layered dataset with observational data 
(navigation patterns, engagement indica-
tors and affective cues recorded via the 

structured grid), visual-emotional data 
(facial expressions and body language 
captured through the live camera feed) 
and self-reported data (affective states 
positioned on the arousal–valence model 
and discrete emotion selection at the ses-
sion’s conclusion). By combining these 
perspectives, the shadowing session pro-
vided a picture of learners’ emotional jour-
neys during interaction with the platform. 
It revealed not only usability issues, but 
also the emotional barriers and drivers of 
motivation, which were central to infor-
ming the design recommendations.

Figure 43 - Emotion Coding Reference: PREMO Emotion Set. Note. Visual emotion set from the 
Product Emotion Measurement Tool (PREMO) by Desmet (2003), used during the interview ses-
sions. Created by the author (2025).
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Fieldwork results. 

05
The findings of the empirical investigation 
conducted are organized in three sections: 
thematic insights from the semi-structu-
red interviews, the behavioral and emotio-
nal patterns observed during interaction 
in the shadowing, and quantified affec-
tive data drawn from valence-arousal 
mappings and self-reported end-of-ses-
sion emotions. All findings are analyzed 
through the lens of the theoretical fra-
mework on emotion and motivation in 
learning, combining perspectives from 
control–value theory (Pekrun), constructed 
emotion (Barrett), affective neuroscience 
(Panksepp), Russell’s circumplex model, 
and adolescent-specific affective and 
cognitive models (Steinberg, Somerville, 
Larson). This triangulation ensures a com-
prehensive understanding of how plat-
form design choices affect emotional 
experience, engagement, and motivatio-
nal states during interaction, particularly 
in the developmental context of emerging 
adulthood, where the direct users of the 
Academia Atenea are. 
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Thematic analysis from 
semi-structured interviews.

5.1

Transcripts and key quotes were extrac-
ted, tagged, and grouped into categories. 
This process is called a thematic analysis, 
which is a qualitative research method 
used to systematically identify, analyze, 
and interpret patterns of meaning within 
qualitative data. It is especially effective 
in user experience research for uncove-
ring latent needs, emotional responses, 
and contextual behaviors from open-en-
ded conversations or observations, which 
otherwise would be difficult to analyze 
due to the large amount of information 
gathered. The final analysis comes from 
a hybrid approach, both inductive and 
deductive: inductive codes emerged 
organically from repeated reading of the 
transcripts, allowing grounded insights 
to surface directly from participants’ lan-
guage, and deductive codes were infor-
med by the theoretical framework on 
emotional design, adolescent motivation, 
and digital learning. The most recurrent 
themes that are part of this analysis will 
be mentioned below as empirical findings, 
including in parentheses the number of 
students who mentioned it during the 
interviews, to understand the similarities 
of experiences, beliefs among them, and 
areas of opportunity within the most men-
tioned categories.

Prueba Saber 11 preparation strategies. 
Empirical findings: Pre-Prueba Saber 11 
courses / simulacros (8 participants), inde-
pendent self-study (4), teacher tips/strate-
gies (2), acclimatizing to exam location (2), 
time and emotion management (1).

Students rely on a mix of structured and 
self-directed strategies, with a clear pre-
ference for formal supports such as pre-
Prueba Saber 11 courses and mock exams 
(simulacros). These tools provided not only 
content but also psychological safety as 
participants described them as reducing 
anxiety by offering clear expectations, 
structured routines, and measurable pro-
gress. However, some students also valued 
self-paced resources (e.g., YouTube, prac-
tice apps), which allowed greater auto-
nomy, often used outside school settings. 
While these resources fostered curiosity 
and personal connection, they were only 
effective when the platform minimized 
friction and presented content in mana-
geable, motivating formats.

Motivating and effective formats. 
Empirical findings: videos (6), teacher 
explanations/guidance (5), practical exer-
cises (4), collaborative learning (4), learning 
from errors (2), gamification (1), competi-
tion (2), stress management guidance (1)

Respondents consistently pointed to tea-
cher explanations, videos and practical/
interactive exercises with timely feedback 
as the most motivating. Motivation peaks 
when tasks feel both valuable and contro-
llable. Several students expressed frustra-
tion with dense content, passive formats 
and difficulty staying focused. This was 
often linked to lack of variety, absence of 
visual stimulation or ineffective feedback. 
Some explicitly described emotional ambi-
valence or anxiety regarding the Saber 11.

Difficulties in preparation. Empirical 
findings: boring content (5), anxiety and 
career uncertainty (4), limited pre-Prueba 
Saber 11 scope (2), rote memorization focus 
(2), online distractions (2), self-doubt/com-
parison (1), time pressure during exam (1)

Key barriers included boring or unenga-
ging content, anxiety and career uncer-
tainty, and distractions online. Participants 
explicitly tied fluctuating engagement 
to variability (day-to-day and intra-ses-
sion) and linked anxiety to moments of 
low perceived control. The more a task is 
perceived as valuable yet uncontrollable, 
the more likely it is to evoke anxiety or 
avoidance behaviors. A strong recurrent 
theme concerned the emotional and cog-
nitive burdens of preparing for the Saber 
11 exam, more particularly evident among 
public school students and those without 
institutional support.

Desired characteristics of digital resour-
ces. Empirical findings: intuitive naviga-
tion (8), mobile responsiveness (5), diverse 
interactive formats (5), visually appealing 
design (4), supportive environments (3), 
clear explanations/feedback (2), persona-
lized learning paths (2), free access (2)

When asked to imagine an ideal learning 
platform, students expressed clear and 
consistent preferences, many of which 
were later confirmed during the sha-
dowing phase. The most frequently desi-
red features were interactive tasks that 
respond, give feedback, brevity, and pro-
gress tracking. Across interviews, students 
demanded clear, intuitive navigation, 
mobile responsiveness, diverse interac-
tive formats, and visually appealing design. 
They also endorsed supportive non-com-
petitive environments and reward/pro-
gress-tracking features as motivational 
levers. 

Emotions in learning. Empirical findings: 
frustration with navigation (8), motivation 
from self-directed learning (7), boredom 
with static content (5), satisfaction from 
applied practice (5), anxiety about future/
career (4), curiosity (3), comfort in suppor-
tive settings (3), exam stress (2), distrust of 
content (2), competition as motivator (2), 
teacher influence (2), distraction online 
(2), self-doubt (1). gamification rewards (1) 

Interviewees described a wide emotional 
spectrum around digital learning: frustra-
tion with poor navigation and boredom 
from static content were common nega-
tives, then motivation from self-directed 
exploration, satisfaction with applied lear-
ning, and curiosity for new topics were fre-
quent positives. They also revealed how 
that emotionality is related their coping 
mechanisms, like seeking support from 
structured programs, such as private 
Prueba Saber 11 courses or school-orga-
nized mock exams. 
After the semi-structured interviews, each 
participant was asked to start to start the 
interaction inside the platform and to 
complete two tasks: locate the Saber 11 
preparation section and explore a learning 
route, and begin a course. These sessions 
were recorded and annotated using mul-
tiple affective frameworks to capture not 
only what participants did but also how 
they felt during the experience. 
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The preparation for 
the exam at school 
can be very limited. 
We only had two 
classes per subject.

Student talking about their previous experience 
with the pre-ICFES.

18 years old, public school.
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Initiative to explore beyond require-
ments: Most students remained strictly 
within the bounds of the task; any of them 
voluntarily explored multiple modules or 
diverged from the prompt unless directly 
encouraged. The platform’s layout did not 
invite playful or lateral exploration. In fact, 
some students expressed confusion about 
what was clickable and what wasn’t, fur-
ther reducing exploratory behavior.

Friction and reframed affect: Technical 
glitches played a disproportionate role in 
shaping emotional responses. Students 
on mobile encountered scrolling bugs, 
non-functional videos, and unexpected 
layout behaviors, which is problematic 
not only because of emotional responses 
but also regarding accessibility for stu-
dents that does not have a computer at 
home. These moments produced imme-
diate drops in valence (frustration, con-
fusion) and long-term disengagement. 
For example, one participant verbalized, 
“I thought this was loading, but nothing’s 
happening,” and then stopped interac-
ting. Friction consistently suppressed the 
SEEKING response, pushing students into 
avoidance or passive withdrawal. 

Reactions to surprising content: Surprise 
responses were limited. A few students 
expressed positive surprise when the 

content was shorter or more relevant 
than expected, but others reported they 
“never felt surprised.” This lack of affective 
modulation points to a design that priori-
tizes structure over discovery, limiting the 
range of emotional responses.

Prior knowledge and platform compa-
risons: Familiarity with similar platforms 
provided orientation advantages but often 
invited unfavorable comparisons. Some 
students explicitly stated the platform was 
“slower” or “less personalized” than what 
they were used to. This prior experience 
framed expectations, making deficiencies 
in responsiveness or design more emo-
tionally noticeable. Some students were 
surprised by the content not being exclu-
sively designed for the platform, including 
comparisons with the Khan Academy pla-
tform (external content).

Russell’s Circumplex Model 
insights. 

At the end of each session, participants 
placed their emotional state (Figure 44) 
on a version of Russell’s Circumplex Model 
(Russels, 1980), which maps affective expe-
rience along two axes: valence (pleasant–
unpleasant) and activation (high–low 
arousal). The distribution of reported emo-
tional states (n = 12) was: pleasant + high 

Figure 44- Emotional Distribution: Circumplex Model Results. Note. Visualization of participants’ 
self-reported emotional states placed on Russell’s Circumplex Model of Affect (1980). Created by 
the author (2025).

Shadowing results.

5.2

Emotional and behavioral 
patterns.

The first analytic lens tracked whether and 
when students demonstrated exploratory 
behavior like voluntary navigation, sponta-
neous clicks, and visible signs of curiosity. 
This matrix captures how curiosity emer-
ged and evolved throughout participants’ 
interactions. The analysis tracked the acti-
vation and decay of the SEEKING system 
(Panksepp, 1992) through a set of beha-
vioral and emotional indicators, including 
perceived control, time spent exploring, 
signs of engagement, response to friction, 
and spontaneous initiative.

Navigation and perceived control: Most 
participants successfully navigated the 
interface but frequently asked for reas-
surance or confirmation. This behavior 
indicated an unstable sense of control, 
especially during their first moments 
inside the Saber 11 route. The platform’s 
visual density, ambiguous labelling 
(“matriculación” label for some students 
indicated paying a fee), and lack of imme-
diate feedback contributed to this irregu-
lar sense of agency. Students seemed to 
operate with cautious intent, clicking only 
when confident, avoiding elements that 
felt unclear.

Time spent exploring options: Students 
generally moved quickly through menus 
and overviews, suggesting clear naviga-
tion and user familiarization, but slowed 
down significantly once inside the course 

view. The main page of the learning route 
(the card-based module list) triggered 
curiosity initially, but was not explored in 
depth. Participants often hovered or pau-
sed on course descriptions, suggesting 
visual interest, but rarely opened multiple 
modules unless asked. 

Signs of engagement: A clear pattern of 
early curiosity followed by emotional decay 
was observed in nearly all participants. 
Engagement peaked during the f irst 
discovery moments (locating the Saber 
11 section, entering the route) and dimi-
nished gradually if not reinforced. Verbal 
reactions and body language often shifted 
from upright posture and commentary to 
silence and fidgeting after 5–7 minutes of 
use. This pattern was not tied to content 
quality, but to interaction feedback. When 
the platform failed to respond dynamically 
through transitions, progress, or rewarding 
feedback, then the emotional activation 
dropped.

Interactivity: The most visible peaks of 
joy or engagement were observed during 
interactive exercises. Clickable quizzes or 
modules that generated results (even 
minimal) triggered smiles, vocal com-
ments, and a return to focused attention. 
On the other hand, passive video con-
sumption produced limited or no affective 
response. This supports the hypothesis 
that interactivity serves as a key activa-
tor of the SEEKING system, while passive 
formats lead to stagnation or distraction, 
leading to withdrawal. 
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activation: 5 participants (41.7%), pleasant 
+ low activation: 3 participants (25.0%), 
unpleasant + low activation: 3 participants 
(25.0%), unpleasant + high activation: 1 par-
ticipant (8.3%).

66.7% of participants ended in positive 
valence, indicating general affective neu-
trality or mild satisfaction. However, half of 
these (4/8) reported low activation, sug-
gesting an emotional closure closer to 
calm or boredom than to active engage-
ment. On the other hand, 33.3% reported 
unpleasant affect, with 3 students falling 
into low-energy negative states such as 
disappointment or disinterest. Only one 
student reported high-arousal unplea-
santness (confusion or frustration), and 
this was due to a technical issue (non-func-
tioning video). These results suggest that 
while negative emotions were not domi-
nant, the platform struggled to sustain 
high activation, even when valence was 
positive. In the long term, such low acti-
vation may predict attrition or reduced 
return visits.

High activation: Activation increased 
when students encountered visual variety, 
unexpected elements, or interactive chec-
kpoints. These elements momentarily lif-
ted attention and energy. In particular, 
courses showing partnerships with known 

Figure 45 - Constructed Emotion Insights: PREMO Selection Results. Note. Results from the 
Product Emotion Measurement Tool (PREMO) by Desmet (2003), illustrating the emotions most 
frequently selected by participants. Created by the author (2025).

institutions or featuring certification bad-
ges appeared to trigger renewed enga-
gement. 

Low activation: Repeated technical or 
design frictions contributed to a drop 
in activation levels. These included: sta-
tic long screens in videos, mobile scroll 
glitches, false affordances (buttons that 
seemed clickable but were not), long 
video content with no segmentation, and 
small font sizes and exercises lacking cla-
rity or feedback. These elements caused 
students to withdraw physically (leaning 
back, stopping interaction) and emotio-
nally (sighs, loss of verbalization), moving 
them into passive or disengaged states.

Pleasant valence: Positive valence was 
observed in moments of smooth, fric-
tionless interactivity. Short modules that 
included clear progression or quizzes with 
instant feedback triggered light enjoy-
ment and small motivational boosts. The 
feeling of accomplishment appeared to 
be a key factor: students smiled or com-
mented positively after completing small 
tasks, even if the content itself was not 
engaging.

Unpleasant valence: Frustration, con-
fusion, and eventual boredom were the 
most frequent negative emotional states. 

These were caused by poor feedback loops 
(not knowing whether a video or quiz had 
been completed, ambiguous terminology 
(“matriculación” triggering confusion 
about paying a fee), repetitive or overly 
long content with no reward mechanisms, 
and UI elements that did not respond as 
expected (unclickable elements). These 
moments often drove students toward 
neutral or negative endings, particularly 
when no clear closure or success point was 
provided. Sessions ending in the unplea-
sant/low activation quadrant, characte-
rized by boredom or emotional flatness.

In conclusion, the platform occasionally 
succeeds in activating positive engage-
ment, mainly through interactivity and 
small wins, which is frequently undermi-
ned by structural and functional issues 
that affect valence and activation. The 
emotional trajectory often begins in curio-
sity and ends in disaffection. Improving 
platform responsiveness, clarity, and posi-
tive reinforcement would be necessary to 
shift more users into the pleasant–high 
activation quadrant and keep them there 
over time.

Constructed emotion insights. 

After putting their emotional state in the 
Circumplex Model at the end of the ses-
sion, students were asked to indicate the 
emotion that represented more accura-
tely how they felt when finishing the inte-
raction (Figure 45). The third segment of 
the shadowing analysis focused on the 
emotional states participants consciously 
constructed at the conclusion of their ses-
sion, as captured by a discrete emotional 
self-report following the tool PREMO by 
Desmet (P. M. A. Desmet, 2012). This fra-
mework draws from Constructed Emotion 
Theory (Barrett, 2017), which posits that 
emotions are not hard-wired responses 
but dynamic constructions shaped by per-
sonal meaning, context, and prediction. 

Out of 12 observed participants, the repor-
ted emotional states were distributed as 
follows: Boredom → 4/12, satisfaction → 3/12, 
Pride → 1/12, contempt → 1/12, desire → 1/12, 
joy → 1/12, sadness → 1/12. The most domi-
nant reported emotion was boredom, 
followed by satisfaction, while all other res-
ponses appeared only once each. Notably, 

no participant selected high-arousal emo-
tions such as excitement or anger, indica-
ting a tendency toward low to medium 
arousal states by the end of the session, 
which is consistent with the tracking of 
the emotional journey and the students’ 
self-evaluation. A majority of the bore-
dom-related responses occurred in con-
texts characterized by technical friction, 
ambiguous interfaces, and passive con-
tent formats, all issues already described 
before. Participants described the expe-
rience as “long,” “not exciting,” or simply 
“meh.” 

Several participants also used neutral 
language, such as “not good or bad” or “I 
just felt the same at the end”, which aligns 
with Barrett’s theory that emotion is not 
hard-coded but instead interpreted from 
bodily and contextual cues. These expres-
sions were categorized as neutral-low 
valence constructed emotions and sug-
gest affective flattening, likely caused by a 
lack of stimulation or excessive task ambi-
guity. On the other hand, satisfaction, joy, 
and pride were reported following specific 
interaction patterns that facilitated fric-
tionless completion or produced short-
term gains. For instance, participants who 
completed a small quiz or progressed to 
the next screen with ease reported more 
positive emotions. These moments ser-
ved as micro-rewards, generating positive 
emotion linked to self-perception and con-
trol over the activities carried out.

The low prevalence of positive high-arou-
sal emotions such as joy or excitement, 
and the dominance of boredom and 
neutrality, point to a critical shortcoming 
in the platform’s emotional affordances. 
While some emotional uplift was evident 
in isolated, well-designed segments, these 
moments were not sustained or structu-
rally integrated into the broader learning 
experience. Emotional states appeared 
highly contingent on the balance between 
effort and clarity of reward. When interac-
tion was smooth, linear, and acknowled-
ged, users felt satisfied. When confusion 
or delay arose without immediate feed-
back, feelings of disengagement quickly 
followed.
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I find it kind of 
overwhelming. 
I already know 
the things from 
the video, and I 
don’t know where 
to start. In the 
end, I got bored.

Student interacting with a math course that showed 
a blackboard with equations in a video. 

16 years old, public school.
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Emotional Journey insights. 

The emotional journey (Figure 46) was 
synthesized from observational notes 
during the shadowing sessions, coded in 
sequence based on visible behavioral and 
verbal cues. This journey is not a linear user 
flow, but an effective arc across key tou-
chpoints of the platform use: discovery, 
course selection, content interaction, and 
session closure. It is graphed on an axis line 
where the upper part represents positive 
emotions, and the lower part represents 
negative emotions. The higher or lower 
the emotion, the more intense the emo-
tion, which was graphed with the PREMO 
tool to maintain the same coding of emo-
tions throughout the entire investigation.

The overall emotional arc of the journey 
shows an early “hope peak” (discovery/
selection) followed by recurrent drops 
during content consumption, ending often 
in boredom unless interactivity, clear sig-
nposting, and stable performance (espe-
cially on mobile) are present. The initial 
stages, as the login, navigation through 
partnerships, and course selection, were 
often met with curiosity and interest, fue-
led by visible variety, aesthetic appeal, and 
user autonomy. This phase aligned with 

high valence and high activation, particu-
larly among participants who verbalized 
excitement about their topic of choice or 
personal relevance. However, as content 
consumption began, the journey typically 
descended into frustration, confusion, or 
disinterest, especially in cases where there 
was technical failure or performance of 
passive and overly long content. A minority 
of users experienced recovery points: short 
interactive tasks or completion tasks that 
temporarily lifted emotional engagement. 
However, unless reinforced consistently, 
these moments did not sustain motiva-
tion.

Larson’s model of emotional fluctuation 
(Larson & Lampman-Petraitis, 1989) during 
adolescence explains this pattern well; 
emotional highs and lows are more fre-
quent and reactive to context. The abrupt 
drop in emotional energy after initial curio-
sity confirms this high volatility. Similarly, 
the theory about the reward sensitivity 
model suggests that unless meaningful 
stimulation or reward is present throu-
ghout, motivation collapses (Steinberg, 
2010). The journey’s f inal emotional 
moment, the conclusion of the session, 
was often low-arousal and affectively flat, 
dominated by boredom, neutrality, or, in 
some cases, mild frustration, especially 

Figure 46 - Emotional Journey Compilation. Note. Aggregated emotional journey maps synthe-
sized from observational data collected during the shadowing sessions. Created by the author 
(2025).

when no feedback or sense of closure 
was provided. This illustrates a break-
down in perceived control and task value 
(Pekrun, 2014) regarding interaction with 
content, as students finished the expe-
rience without feeling they had gained 
something meaningful or completed a 
clear goal when lessons are too long and 
they don’t have an immediate indicator of 
progress in the course. 

Conclusions: Through the lens of 
emotion and adolescent motivation.

5.3

The fieldwork conducted in this investi-
gation provides a layered understanding 
of how high school students interact 
emotionally, cognitively, and behaviora-
lly with a digital learning platform desig-
ned to support preparation for the Saber 
11 exam in Bogotá. By combining insights 
from semi-structured interviews, real-time 
shadowing sessions, and affective self-re-
port tools, this study reveals what students 
do and feel, and how the platform can 
improve to fulfill their needs, delivering 
a big qualitative data that is key to incor-
porate with already existing quantitative 
data that Academia Atenea already has. 

This triangulation of methods and lenses 
made it possible to surface a recurrent 
emotional trajectory marked by moments 
of hope and autonomy followed by fre-
quent drops into boredom, confusion, 
or emotional flatness. Across the three 
investigative blocks, a clear pattern emer-
ges: engagement and motivation are not 
stable states, but fluctuating outcomes 
highly dependent on perceived control, 

clarity of value, contextual emotional 
cues, and the presence of friction or fee-
dback. These findings align with Barrett’s 
Constructed Emotion Theory, which sug-
gests that emotions are not fixed reac-
tions but context-sensitive constructions 
formed by the interplay between bodily 
sensations, prior experiences, and mea-
ning-making. Participants’ emotional 
labels, such as “meh,” “normal,” “not bad 
or good,” point directly to this construc-
ted and often ambiguous nature of affec-
tive states in learning, also evident when 
some of them had a hard time completely 
describing how they felt at the end of the 
session when asked to choose only one 
emotion. 

From the lens of Pekrun’s Control–Value 
Theory, the most common emotional 
experiences, like frustration, boredom, 
and satisfaction, are deeply tied to the per-
ceived controllability and value of tasks. 
Students showed heightened anxiety 
and disengagement when content was 
perceived as valuable but simultaneously 
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overwhelming due to platform frictions. 
These findings mirror Pekrun’s proposition 
that negative emotions arise when lear-
ners value an outcome but feel powerless 
to reach it, an emotional trap that demo-
tivates rather than energizes. Conversely, 
satisfaction and light joy appeared when 
users felt a sense of control through fric-
tionless interaction or visible progress, no 
matter how small.

The emotional volatility observed across 
sessions can be further explained through 
Larson and Richards’ model of emotional 
fluctuation during adolescence. Students 
frequently moved between curiosity, 
satisfaction, and boredom in a matter of 
minutes, often triggered not by content 
itself but by micro-interactions: a loading 
delay, a button that didn’t work, a missing 
feedback cue. This emotional reactivity 
confirms the developmental finding that 
adolescents experience higher affective 
intensity and contextual sensitivity, reinfor-
cing the need for interfaces that stabilize 
emotional experience.

Somerville’s model of social-affective 
development helps explain why stu-
dents valued collaborative and emotio-
nally supportive learning environments, 
both inside and outside the platform. Even 
when the digital experience was solitary, 
students repeatedly referenced peers, tea-
chers, and external supports as motivatio-
nal anchors. Also, during the interaction, 
students’ repeated need to seek approval 
and reassurance about the activities they 
are undertaking confirms their need for 
guidance. This external or internal hook 
is crucial in the adolescent stage, where 
peer feedback and social validation heavily 
influence motivation. Platforms that iso-
late the learner or fail to mirror this suppor-
tive dimension may diminish emotional 
safety and engagement.

The shadowing sessions illustrated these 
theoretical dynamics in real time. The 
emotional arc across sessions almost 
universally began in high valence and 
moderate activation (curiosity, hopeful-
ness) and declined into lower-energy sta-
tes, often boredom or neutral indifference. 
Constructed emotional responses like 
“satisfaction” only emerged when inte-
raction was smooth, responsive, and con-

cluded with a sense of closure or reward. 
In contrast, repeated interface friction, 
static content, ambiguous CTAs, and scro-
lling bugs on mobile created emotional 
stagnation or withdrawal. These outco-
mes confirm Panksepp’s SEEKING system 
model, in which exploration is sustained 
only when met with consistent novelty 
and rewarding outcomes. The emotional 
journey synthesized from these sessions 
is the tension between platform potential 
and experience. The journey often begins 
with promise but declines as interaction 
becomes passive, unclear, or repetitive.

06
Design Proposal 

Framework: Towards 
a Personalized 

Experience.

06
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The insights gathered from the literature 
review, system analysis, and fieldwork con-
verge in this chapter to define the design 
direction of Academia Atenea. While the 
previous chapters outlined the theoretical 
foundations of learning and emotion, as 
well as the challenges and opportunities 
identified through empirical research, 
this section translates those findings into 
actionable design pathways (Figure 47). 
The chapter introduces the user perso-
nas, developed to ground the proposal in 
concrete user needs. It then outlines the 
design strategies that inform the re-de-
sign process of Academia Atenea, presen-
ting a benchmarking analysis of existing 
personalization strategies in digital lear-
ning environments and then establishing 
the final prototyping proposal. 

Figure 47 - Redesign Framework of Academia Atenea. Note. Diagram illustrating the synthesis of 
the redesign framework developed for Academia Atenea. Created by the author (2025).
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User Personas.

6.1

The user personas developed for this 
research are Academia Atenea’s primary 
users, 16- to 19-year-old students preparing 
to sit for the Prueba Saber 11, the national 
standardized exam required to graduate 
from high school and enter university. 
They are not rote characterizations of 
students but theoretically grounded syn-
theses, based on fieldwork (shadowing 
activities and semi-structured interviews), 
regarding late adolescent learning and 
motivation. They are design artifacts that 
convert empirical outcomes and psycho-
logical theory into concrete profiles that 
inform the redesign process.

Three personas were created to depict 
the diversity of educational, social, and 
emotional realities of the Colombian lear-
ning environment. The diversity of users, 
amongst public and private schools, urban 
and rural areas, and different socioecono-
mic conditions, called for the represen-
tation of three archetypal learners. Every 
persona has exclusive drives, limitations, 
and means, so the design can respond to 
many and disparate educational environ-
ments rather than to one uniform user. 
The selection of three personas allows 
a triangulated perspective across three 
main axes: institutional context (public 
vs. private education), geographical and 
socioeconomic access (urban vs. rural) 
and learning and emotional disposition 
(discipline, confidence, or anxiety toward 
the exam).

User Persona 1: Andrés Ramírez. 
Andrés (Figure 48) is an 18-year-old gra-
duate from a public high school in Bogotá. 
He obtained an average Prueba Saber 11 
score, which was insufficient to access 
scholarships or guarantee a place in a 
public university. His preparation during 
school was limited to a few short mock 
exams, and he only managed to pay for 
one complete test with the support of his 
family. His main goal is to raise his score 
to secure admission to higher education. 

User Persona 2: Mariana Torres. 
Mariana (Figure 49) is a 17-year-old stu-
dent at a private high school in Bogotá, 
currently in 11th grade. She will be taking 
the Prueba Saber 11 exam for the first time. 
Her family expects her to achieve a top 
score and apply to prestigious universities, 
ideally obtaining a scholarship. Mariana is 
competitive with her classmates but often 
feels anxious about the exam format and 
pressured by expectations. 

User Persona 3: Valeria Gómez.
Valeria (Figure 50) is a 16-year-old student 
at a public high school in a small town near 
Bogotá, currently in 10th grade. She has 
already started preparing for the Prueba 
Saber 11, with the aspiration of securing a 
place at a public university in the capital. 
Her dream is to move to Bogotá to study, 
becoming the first in her family to pur-
sue higher education. However, her town 
offers limited educational resources. 

Figure 48 - User Persona 1. Note. One of the three user personas developed to represent key lear-
ner profiles in the redesign of Academia Atenea. Created by the author (2025).

Figure 49 - User Persona 2. Note. One of the three user personas developed to represent key lear-
ner profiles in the redesign of Academia Atenea. Created by the author (2025).
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Design Strategies for 
Academia Atenea.

6.2

The strategies proposed for the redesign 
of Academia Atenea emerge from a com-
prehensive process of theoretical founda-
tions with empirical evidence gathered 
during fieldwork. They are not arbitrary 
design decisions but observed student 
motivational patterns, emotional patterns, 
and learning behaviors while taking the 
Saber 11 examination. Research revealed 
that many students engage with the pla-
tform primarily out of fear of failure, per-
ceiving studying as a requirement and not 
an opportunity. This indicates the need to 
disentangle motivational layers, distingui-
shing anxiety-driven disengagement from 
frustrations related to inefficient time 
use or rigid course structures. To address 
this (Figure 51), redesign begins with a 
diagnostic onboarding process of a brief 

self-report of context and a placement test 
that monitors strength and weakness in 
domains. This allows the students to mea-
sure not only their academic needs but 
also the personal meaning of the course 
and modules. The onboarding concludes 
with the requirement of personalized 
goals linked directly to broader life goals 
and actualized in a personally made diag-
nosis. Stress and lack of self-confidence 
were additional obstacles consistently 
described by participants, especially those 
from public schools or rural contexts. As 
a reaction to this, diagnostic results are 
translated into personalized paths of lear-
ning based on mastery. Students begin 
with their weaker areas and move on only 
after they have reached a level of perfor-
mance, so improvement becomes a tangi-

Figure 50 - User Persona 3. Note. One of the three user personas developed to represent key lear-
ner profiles in the redesign of Academia Atenea. Created by the author (2025).

Figure 51 - Core Strategies of Redesign. Note. Diagram summarizing the three main design strate-
gies proposed for the Academia Atenea redesign. Created by the author (2025).

ble accomplishment. Errors trigger instant 
actionable feedback with added spaced 
repetition and micro-resources to learn 
knowledge across time. Transparency 
makes this feasible: all resources are tag-
ged with type, estimated duration, and 
difficulty levels so that students can make 
informed decisions on how to invest their 
scarce time. Personalization 

Finally, the redesign features contextual 
gamification, with frequent check-ins pro-
viding feedback in short cycles, and bad-
ges recognize small but substantial gains 
in skills. Micro-bonuses sustain curiosity, 
and adaptive challenges are tiered to 
adjust to levels of proficiency. Motivation 
is transformed into a narrative of advan-
cement, of acknowledgment, and of per-
severance and not one of fright. Together, 
these methods, diagnostic onboarding, 
tailored learning pathways, and contextual 
gamification, meet the inefficiencies and 
frustration identified in user studies. They 
address directly the emotional dimensions 
of stress and self-assurance, creating a 
system that is efficient and supportive. 
They are not meant to dictate predeter-
mined routes but to empower students 
to engage their preparation with clarity, 
agency, and confidence. 

Though the critical strategies are the core 
of the redesign, it is also based upon a 
transversal design principle: visual con-
sistency, accessibility and modern look 
and feel across the platform. Typography 
inconsistency, space, and color inconsis-

tency were found as weak spots in the 
heuristic evaluation that detract from 
both usability and confidence. These are 
not a separate strategy but a bare mini-
mum prerequisite for the implementa-
tion of all others. Through standardized 
components, logical visual sequence, and 
compliance with accessibility guidelines 
(contrast, legibility, subtitles), the site will 
transmit credibility and reduce mental 
effort, enhancing the main strategy effec-
tiveness. Personalization is the central idea 
of these proposals and represents the 
master axis of design that structures the 
entire system.

Each of the three strategies was concei-
ved, not individually as an independent 
intervention, but as a component of a sys-
tem to be integrated that, when combi-
ned, is the best scenario for the redesign 
of Academia Atenea. In the meantime, 
these strategies are flexible because they 
can be increasingly analyzed and imple-
mented individually, based on the bud-
get constraints of the institution, available 
means, and technological progress. This 
layered approach ensures that the rede-
sign remains both visionary and realistic, 
offering a roadmap that balances long-
term transformation with the feasibility of 
incremental adoption. These interdepen-
dent strategies informed the structural 
and interactional redesign described in 
the following section, where the system’s 
architecture and flow operationalize the 
theoretical principles defined above.
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Design Strategies for 
Academia Atenea.

6.3

The redesigned version of Academia 
Atenea presents an evolved system struc-
ture and pattern of interaction that sticks 
to the principles of emotion-driven design 
and learner-oriented interaction. From the 
structure of the platform previously, the 
revised system presents a smart, adap-
tive organization that not only enhances 
navigability and personalization but also 
introduces emotional engagement as 
an active design layer. This transforma-
tion is articulated by the three strategies 
of design already described: diagnostic 
onboarding, personalized path, and con-
textual gamification, which together rei-
magine how students interact with the 
platform, see their progress, and remain 
engaged during their preparation for the 
Prueba Saber 11.

Figure 52 - Information Architecture of the Redesigned System. Note. Updated site map illustra-
ting the new structure of Academia Atenea after the redesign. Created by the author (2025).

The new information model (Figure 52) 
has a hierarchical foundation but inclu-
des relational and adaptive reasoning. The 
two leading first-level points are where 
the system begins: Log in and Mentor 
IA. These two paths to entry represent a 
conceptual shift for the platform, a tran-
sition from a static learning portal to one 
that is dynamic, with artificial intelligence 
there to enrich the learner’s emotional 
and cognitive journey. Once authentica-
ted, the users are able to use three core 
feedback mechanisms integral to the 
infrastructure: onboarding conversation, 
mock exam, and IA recommendations. 
The Onboarding conversation is the first 
manifestation of the diagnostic onboar-
ding strategy: an interactive dialogue that 
guides the user through a self-assessment 
process, questioning their learning goals, 
available time, and mood. Then it presents 
the mock exam of the Pruebas Saber 11, a 
way to understand weak knowledge to be 
reinforced in a personalized way. Its result 
initiates a contextual set of recommenda-
tions designed by the AI mentor, a tech-

nology that is already developed in the 
actual system of Academia Atenea, and 
that, in this version, is being reimagined. 
On the second level, the system maintains 
its core sections, Dashboard, Courses, See 
my routes, Measure your level in the Saber 
11 tests, Profile, and Help, remaining cohe-
rent to the previous version but reorga-
nized for clarity. All of them feed into a 
different stage of the learner’s cognitive 
and affective process, but collectively form 
an integrated architecture of guidance 
and feedback. 

The Measure your level in the Saber 11 
tests section integrates a Mock exam and 
Personalized Learning Pathways. The first 
test allows users to find out their learning 
level, view Competences, Qualifications, 
and Participants graphically, and have 
immediate access to AI-provided lear-
ning pathway recommendations. Adding 
Personalized Learning Pathways comple-
tes the loop between assessment and lear-
ning that stopped with static test results. 
Then, the Dashboard evolves into a moti-
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vational hub of the platform. It now featu-
res a dynamic Banner ICFES, Challenges 
underway, a Keep learning area, and Test 
Results Profile. This area brings the lear-
ner’s progress together into an effectively 
readable space, translating raw perfor-
mance data into story accounts of impro-
vement, sticking with it, and achievement.

The Courses section provides direct access 
to Course deployment and Recommended 
courses, connecting system-generated 
suggestions to user-defined interests. 
Rather than displaying a static catalog, the 
interface dynamically updates recommen-
dations based on the information from 
the onboarding. Then, the See my routes 
space implements the personalized path 

strategy. It distinguishes Personalized 
pathways, generated automatically from 
AI findings, and Predefined pathways, 
selected by instructors as traditional 
curricula. Both models have a Test Results 
Profile, so progress and performance are 
ever-present and ongoing self-reflection 
is encouraged. Finally, the Profile sec-
tion now includes Challenges & rewards, 
introducing the contextual gamification 
strategy, where rewards and encoura-
gement are integrated into the learner’s 
own profile. Instead of having the focus on 
simply points or badges, this space provi-
des a summary of qualitative milestones, 
offering an emotionally laden reflection 
of advancement.

Figure 53 - Redesigned Interaction Flow. Note. Updated flow diagram of Academia Atenea illus-
trating the new interaction structure between users and the platform. Created by the author 
(2025).

The redesigned interaction flow (Figure 
53) of Academia Atenea formalizes the 
integration of cognitive progress and 
emotional engagement, structuring the 
user experience as a sustained dialogue 
between the system and the student. 
Each stage of the flow introduces adap-
tive feedback that sustains motivation, 
describes next steps, and incrementally 
delineates an individual learning pathway. 
It begins with the login procedure, which 
is a simple yet comprehensive logic that 
stays the same. Immediately following 
authentication, students are introduced 
to the Diagnostic Onboarding phase, the 
first manifestation of the design strategy. 
Instead of a typical opening screen, the 
system initiates an AI conversational con-

textual assessment, a short conversatio-
nal module that personalizes the initial 
experience. Through adaptive questio-
ning, the AI coach ascertains users’ current 
knowledge level, confidence, and emotio-
nal readiness, building an initial learning 
profile. If the student chooses not to begin 
immediately, they are directed to the 
Dashboard, where they can continue the 
diagnostic process at a later time or skip it, 
having control over the experience. Once 
the diagnostic process concludes, they are 
directed to the Mock exam area, where 
they experience linear activities following 
the questions until finishing and sub-
mitting the exam. After submission, the 
system displays the Results, followed by 
the automatic generation of Personalized 
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Learning Pathways. This enhances the fee-
dback loop, transforming assessment into 
an instance of reflection and development 
rather than just measurement.

If the learner chooses not to take the mock 
exam, then they go to the established lear-
ning paths recommended by the AI or 
choose a subject-based path in one of the 
Math, Natural Sciences, Critical Reading, 
and Social and Citizenship areas. This node 
applies the personalized path strategy, 
combining guided autonomy with adap-
tive content presentation. In each of the 
selected learning tracks, the flow conti-
nues with modular cycles as interactive 
sequences with different types of formats, 
and including the notion of contextual 
gamification. In Academia, Atenea is 
embedded within the learning experience 
itself: motivational messages appear after 
intense cognitive efforts (completion of a 
challenging exercise or revision of a lecture 
after an error), and badges are subtle con-
firmations of persistence, focus, or regula-
rity. By being embedded in this manner, 
the learner perceives recognition as inhe-
rent to the experience itself, rather than as 
an external goal.

Parallel to the main learning flow, the sys-
tem continuously updates the User profile, 
where all achievements and emotional 
feedback are gathered. The profile con-
sists of the Review of points, Points valida-
tion, and External link sections, a reflective 
layer that translates quantitative progress 
into qualitative meaning. Students can 
view their accumulated effort here, vali-
date earned points, and access external 
resources with the points gathered inside 
the platform. Feedback is ongoing and 
two-way throughout the entire flow. 

07
Benchmarking of 
Personalization 

Strategies.

07
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With the design strategies already defined, the 
benchmarking was carried out to validate the stra-
tegies in real actual systems through structured 
comparative evidence, identifying concrete ways 
leading platforms solve similar problems. This chap-
ter presents a comparative benchmarking study 
of six digital learning platforms, evaluating how 
each one implements personalization strategies 
relevant to the enhancement of user experience 
in educational technology. The platforms analyzed 
are Khan Academy, Magoosh, Coursera, Brilliant, 
PuntajeNacional.co, in contrast with Academia 
Atenea.

This benchmark aims to extract actionable insi-
ghts that can inform the redesign of Academia 
Atenea, particularly regarding three core perso-
nalization strategies identified earlier in the thesis: 
the diagnostic onboarding, as mechanisms that 
allow the platform to assess the learner’s level and 
adapt the experience accordingly; the personali-
zed learning path, as systems that adjust content, 
feedback, and structure based on learner perfor-
mance or preferences; and contextual gamifica-
tion, as the integration of motivational structures 
that support engagement and retention within 
the learning journey. The benchmarking uses a 
combination of qualitative interface observations 
and a quantitative scoring matrix, on a scale from 
0 (not implemented) to 3 (advanced implementa-
tion). This comparative evaluation helps map out 
both strong practices and design gaps in current 
educational platforms.

Analysis Criteria.

7.1

To enable a systematic, comparable eva-
luation across platforms, the process of 
benchmarking was grounded in a clearly 
defined set of criteria (Figure 54). These 
were not arbitrary, but were directly deri-
ved from the three core strategies pre-
sented for redesigning Academia Atenea: 
diagnostic onboarding, personal learning 
paths, and contextual gamification. The 
criteria target a specific aspect of user 
experience, pedagogical personalization, 
and motivational engagement suitable 
for high-school students preparing to 
take the Saber 11 exam. The dimensions 
selected respond to both findings based 

on fieldwork, like the emotional state of 
students, motivational stimuli, and enga-
gement patterns, and to optimal interac-
tion design principles for online learning 
environments. 

Each measure was scored 0–3, with 0 
representing total absence, 1 representing 
minimal or incidental use, 2 representing 
partial or somewhat successful use, and 3 
representing full, meaningful integration 
into the platform’s design and user expe-
rience. Below is a comprehensive explana-
tion of every criterion utilized during the 
benchmarking:

Figure 54 - Benchmark Matrix Template. Note. Empty version of the benchmarking matrix illustra-
ting the evaluation methodology. Created by the author (2025).
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Placement test / Diagnostic evaluation: 
Evaluates if the site offers an initial diag-
nostic to determine the learner’s starting 
level of knowledge. A robust diagnostic 
function supports content suggestion and 
efficient learning pathways. Ratings con-
sidered both whether such a function was 
available and whether it had been incor-
porated into the user experience.

Personal goals and planning: Assesses 
whether the platform offers the ability to 
set learning goals, set study schedules, or 
track personal aims. Platforms that offer 
such functionality aid in self-determination 
and internal motivation, especially when 
goal-setting is related to meaningful con-
sequences such as exams. Systematic use 
also entails reminders, adaptive pacing, or 
tailored pathways.

Clarity of effort required: Emphasizes 
the visibility of the anticipated workload. 
Top-scoring platforms provide clear views 
of estimated module completion time, 
question count, or lesson length to enable 
students to schedule and control cogni-
tive load. This aspect is particularly critical 
for students who have multiple academic 
demands and scarce time frames.

Content adaptation by domain mastery: 
Evaluates the platform’s ability to adjust 
content difficulty and scope dynamically 
as a function of the user’s performance in 
particular domains. A strong application 
uses diagnostic information or ongoing 
testing to release, recommend or alter 
lessons automatically. 

Quality and utility of feedback: Tests 
timeliness, depth, and clarity of feed-
back provided after student interaction. 
In-depth explanations, visual decompo-
sitions, or prompt correction facilities 
support understanding and self-regula-
tion. Systems with AI mentors, rationales 
of breaking down, or incremental cues 
perform better.

Spaced practice or content reinforce-
ment: Refers to the degree to which the 
platform facilitates review of material lear-
ned in the past at optimal intervals—a core 
tenet of cognitive science. Platforms with 
built-in review cycles, reminders, or reinfor-
cement quizzes score higher. Single expo-

sure without revisit reminder scores lower.

Content tagging and modular organiza-
tion: Evaluates the content organization as 
labeled, self-contained pieces (e.g., by skill 
level, topic, or difficulty). This kind of orga-
nization is easier to navigate and supports 
micro-learning strategies, especially when 
combined with performance reporting or 
search functionality. Sites with extremely 
fine-grained tags and visually displayed 
hierarchies rate higher.

Estimated time per resource: Closely 
related to workload clarity, this dimension 
assesses whether each video, reading, or 
exercise includes a clear time estimate. 
Platforms that integrate this seamlessly 
into the UI help users plan and allocate 
time effectively, which is particularly valua-
ble for students in high-pressure acade-
mic environments.

Support for micro-sessions: Checks if 
the platform layout accommodates short, 
coherent learning segments (most likely 
shorter than 10 minutes). The sessions are 
self-contained but cumulative, allowing 
for continuity of learning even in broken 
schedules. Modular chapters, checkpoints, 
or automatic saving of progress are some 
of the features that accommodate higher 
scores.

Contextual gamification: The use of 
gamification assets such as badges or lea-
derboards to act as motivational elements 
aligned with the learner’s progress and 
goals. This encompasses personalized cha-
llenge, stories of progress, or motivational 
micro-reward Sites that use gamification 
not only as decoration but as a functional 
engagement mechanism are more highly 
ranked.

Through utilizing these standards consis-
tently on all platforms, the benchmarking 
exercise identifies not only which functions 
are employed, but also how they operate 
to facilitate a consistent, learner-centric 
experience. Furthermore, the matrix ena-
bles one to calculate average scores per 
platform and per strategy, facilitating the 
capacity to visualize strengths, gaps, and 
possibilities for Academia Atenea to posi-
tion itself competitively in the education 
technology industry.

The platform evaluated descriptions.

7.2

Following the previously defined evalua-
tion criteria, this section introduces the 
platforms selected for the benchmarking 
analysis. A total of five platforms were eva-
luated, each chosen to reflect a distinct 
focus or strength relevant to the design 
strategies under study. Specifically, two 
global platforms specialized in test pre-
paration were included (Khan Academy 
and Magoosh), one platform was selected 
for its strong emphasis on gamification 
(Brilliant), one represents a widely adop-
ted MOOC model (Coursera), and one is a 

local Colombian solution specifically alig-
ned with the national high school exam 
(Puntajenacional.co).

Khan Academy (Figure 55): non-profit 
educational platform founded in 2008 in 
the United States. It offers free, self-pa-
ced learning resources in various subjects, 
including mathematics, science, econo-
mics, and test preparation. The platform 
is widely used around the world, especially 
in secondary education, and is known for 
its structured video lessons and interactive 
exercises.

Figure 55 - Khan Academy Platform Overview. Note. Screenshot of the Khan Academy interface. 
Created by the author (2025).
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Magoosh (Figure 56): U.S.-based private 
company launched in 2009 that speciali-
zes in online test preparation. It provides 
study plans, practice questions, and ins-
tructional videos for standardized exams 
such as the GRE, GMAT, TOEFL, SAT, and 
IELTS. It is designed to offer flexible, acces-
sible study options for learners preparing 
by their own for high-stakes tests.

Figure 56 - Magoosh Platform Overview. Note. Screenshot of the Magoosh dashboard.Created by 
the author (2025).

Coursera (Figure 57): well known as a mas-
sive open online course (MOOC) provider 
created in 2012 as a collaboration between 
Stanford University professors. It partners 
with universities and organizations glo-
bally to offer academic courses, specia-
lizations, and professional certificates. 
Coursera serves millions of users and is 
one of the most widely recognized plat-
forms in the global e-learning ecosystem.

Brilliant (Figure 58): learning platform 
launched in 2012 in the United States, 
oriented toward developing problem-sol-
ving and critical thinking skills, especially 
in mathematics, science, and computer 
science. It offers interactive, visual les-
sons designed for learners of all ages and 
backgrounds, promoting active learning 
through continuous engagement.

PuntajeNacional.co (Figure 59): educatio-
nal platform developed in Colombia with 
a specific focus on national standardized 
test preparation, particularly the ICFES 
Saber 11. Active for over a decade, it provi-
des simulated exams, subject-based prac-
tice, and gamified study features aligned 

with the local curriculum. The platform is 
tailored to the needs and expectations of 
Colombian high school students.

In order to establish a meaningful and 
context-aware comparison, the current 
version of Academia Atenea was also 
included in the benchmarking process. 
Its inclusion provides a baseline for eva-
luating the relevance, usability, and inno-
vation potential of proposed redesign 
strategies.

Figure 57 - Coursera Platform Overview. Note. Screenshot from Coursera platform interface. Crea-
ted by the author (2025).

Figure 58 - Brilliant Platform Overview. Note. Screenshot of the Brilliant homepage. Created by 
the author (2025).

Figure 59 - PuntajeNacional Platform Overview. Note. Screenshot of PuntajeNacional interface. 
Created by the author (2025).
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Benchmark Matrix and Key Insights. 

7.3

Figure 60 - Benchmark Matrix: Comparative Scoring of Platforms. Note. Final benchmarking ma-
trix comparing six educational platforms. Created by the author (2025).

Following the examination of the five 
benchmark platforms (Figure 60): and 
the inclusion of the current version of 
Academia Atenea, a comparison matrix 
was built to measure each product’s com-
pliance with the three design strategies. 
As stated before, these strategies were 
previously defined through theoretical 
research and empirical fieldwork with 
students preparing for the Saber 11 exam. 
Each platform’s performance is summari-
zed in terms of average scores for the three 
ubiquitous strategies. These scores both 
highlight successful implementations and 
imply design opportunities for Academia 
Atenea.
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Starting with Khan Academy (Figure 61), 
which highlights its diagnostic on the 
onboarding for establishing adaptive lear-
ning trajectories, allowing students to 
quickly identify areas for improvement. Its 
micro-sessions model, through modular 
exercises and brief content, positions it as 
being highly suited for low-attention-span 
users or users with limited study windows, a 
highly useful observation for teenage users. 
Personal goal setting is less mature, but 
the system compensates with strong data 
visualization of progress and iterative feed-
back loops. The design opportunity here is 
to interpret a diagnostic test that can really 
help students understand their strengths 
and weaknesses according to the content 
of the platform. 

The score assigned to each section is used 
to graph the information and make a com-
parison between all the platforms. For Khan 
Academy, the onboarding score is 2 (Figure 
62) (adequate), the personalization is 2,2 
(adequate), and the contextual gamifica-
tion is (adequate). 

Figure 61 - Benchmark Analysis: Khan Academy. Note. Screenshots from Khan Academy illustra-
ting key interface elements evaluated during the heuristic benchmarking process. Created by the 
author (2025).

Figure 62 - Benchmark Radar Chart: Khan Academy. Note. Visualization of Khan Academy’s per-
formance across the three design strategies evaluated. Created by the author (2025).
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The features identified in Magoosh (Figure 
63) show that while it lacks training diag-
nostics and motivational gamification, it 
excels at giving detailed feedback on each 
practice item. Its “Custom Practice” mode 
allows users to specify parameters for qui-
zzes, including topic, number of items, and 
difficulty. Study times are displayed next to 
each video, making it convenient for stu-
dents to plan their workload. The design 
opportunity is provided by the option of 
including personalization also in the qui-
zzes, understanding how to customize the 
time and topics included in the tests.  

For this platform, the onboarding score is 
1 (minimal), the personalization is 2 (Figure 
64) (adequate), and the contextual gamifi-
cation is 0 (not implemented). 

Figure 63 - Benchmark Analysis: Magoosh. Note. Screenshot compilation showing Magoosh’s 
interface across modules. Created by the author (2025).

Figure 64 - Benchmark Radar Chart: Magoosh. Note. Radar chart summarizing Magoosh’s perfor-
mance across the three evaluated strategies. Created by the author (2025)
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With the well-known platform Coursera 
(Figure 65), the key insight is in their 
well-structured courses that provide cla-
rity on effort. It does offer a learning plan 
tool where the user specifies availability, 
and the system automatically generates a 
weekly schedule. Every module shows an 
estimated time per activity (video, quiz, rea-
ding) and a checklist of activities completed. 
While gamification is absent, these features 
support self-regulation and clear visibility of 
learning effort, also making the interaction 
stronger with IA chat tools that support lear-
ning while taking the courses. The design 
opportunity here is to implement the strong 
features on tracking of effort, associated 
with user-defined study goals and expected 
weekly effort. And assess the implementa-
tion of IA inside the platform.

For this platform, the onboarding score is 
2,33 (Figure 65) (adequate), the personali-
zation is 2,4 (adequate), and the contextual 
gamification is 0 (not implemented).

Figure 65 - Benchmark Visual Analysis: Coursera. Note. Screenshots illustrating key interaction pa-
tterns and features identified in Coursera during the benchmark analysis. Created by the author 
(2025).

Figure 66 - Benchmark Radar Chart: Coursera. Note. Radar chart illustrating Coursera’s perfor-
mance across the three design strategies. Created by the author (2025).
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Getting to understand Brilliant platform 
(Figure 67), it was easy to identify their 
mastery in content gamified delivery. The 
lessons are broken up into interactive 2–5 
minute chunks of logic, visualization, and 
immediate feedback. Spaced repetition is 
inherent to the platform, and experimen-
tation is encouraged by incrementally 
offering hints before solutions are revea-
led. Gamification is exquisitely integrated 
through animation, badge completion, and 
subtle progression mechanics. As an oppor-
tunity, the usage of progressive hint systems 
and animations to hold users’ attention 
while encouraging active thought is a real 
insight.

For this platform (Figure 68), the onboar-
ding score is 1 (adequate), the personaliza-
tion is 2,4 (adequate), and the contextual 
gamification is 3 (advanced).

Figure 67 - Benchmark Analysis: Brilliant. Note. Screenshots from Brilliant platform illustrating key 
interface features evaluated. Created by the author (2025).

Figure 68 - Radar Chart: Brilliant Benchmark Results. Note. Visual representation of Brilliant’s 
performance in the benchmark analysis. Created by the author (2025).
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The final platform, and the local one, 
PuntajeNacional.co (Figure 69)  set the 
focus of the valuation aligned to the Saber 
11 exam requirements, with subject-speci-
fic mock tests and simulations. The point 
of differentiation is gamification through 
point-based rankings and graphical perfor-
mance tracking, catering to students’ desi-
res to “level up” and beat their prior scores. 
Onboarding and content customization are 
light. But opens the opportunity to think 
in adding “mission badges” that correlate 
to official Saber 11 categories using score 
comparison at the school level.

For this platform (Figure 70), the onboar-
ding score is 1 (minimal), the personalization 
is 1,8 (minimal), and the contextual gamifi-
cation is 1 (minimal).

Figure 69 - Benchmark Analysis: PuntajeNacional. Note. Screenshots from PuntajeNacional plat-
form illustrating interface components evaluated. Created by the author (2025).

Figure 70 - Radar Chart: PuntajeNacional Benchmark Results. Note. Visual representation of Pun-
tajeNacional’s performance in the benchmark analysis. Created by the author (2025).
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Figure 71 - Benchmark Comparison Matrix. Note. Visual comparison chart illustrating the bench-
mark results across all analyzed platforms, including Academia Atenea. Created by the author 
(2025).

Finally, the evaluation in comparison 
(Figure 71) with Academia Atenea indica-
tes that there is minimal alignment of the 
current platform with the three underlying 
strategies. It lacks diagnostic onboarding, 
no goal setting or adaptive content deli-
very, and no gamification layer. It does pos-
sess good content organized by topic and 
consists of brief activities that lend them-
selves to micro-learning. These essentials 
can form a basis for strategic redesign. The 
design priority based on this evaluation is 
to build from the existing content model to 
introduce an onboarding layer and visual 
feedback system to encourage learning, 
supporting that the strategies designed for 
Academia Atenea are accurate and precise 
for fulfilling their shortcomings.

The benchmarking process confirms the 
relevance of the proposed strategies by 
illustrating how they are successfully imple-
mented across a variety of educational 
platforms. Each high-performing feature 
was not only strategically aligned but also 
justified through specific interface patterns 
and design mechanisms. Most important 
UI and UX patterns observed were related 
to short quizzes and subsequent visual das-
hboards (Khan, Coursera, Brilliant), filters 
and user-guided planning tools (Coursera, 
Magoosh), and contextual gamification 
relevance (PuntajeNacional) with pro-
gressive design (Brilliant). These patterns 

validate the design strategies that have 
already been explored in the market and 
can be consolidated into design principles 
for the next version of Academia Atenea. 
The benchmarking approved not only the 
redesign proposal’s strategic pillars but also 
provides real-life examples of how precisely 
these ideals can be turned into tangible 
form using interaction design. Academia 
Atenea’s redesign continues based on tried 
and tested approaches from both interna-
tional and local sites to expand its scope 
to Colombian students preparing for the 
Saber 11 exam.

08
From Strategies 
to Prototypes.

08
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The final prototype was conceived as a tangible 
synthesis of the overall design process, with the 
aim of visually and interactively demonstrating how 
emotion-driven design strategies can be imple-
mented within Academia Atenea’s ecosystem. It is 
the translation of theoretical principles, empirical 
insights, and design strategies into one unified digi-
tal experience that not only rethinks the platform’s 
visual and interaction model but also aligns it with 
the emotional and motivational dynamics observed 
along the course of research.

The prototype was developed to follow the natu-
ral user flow, representing the typical journey of a 
high-school student’s interaction with Academia 
Atenea. It begins with onboarding, totally redesig-
ned to go after the conventional model of log in and 
registration. Instead, it embraces a more diagnostic 
and affective approach: the guided and conversa-
tional flow allows the student to reflect on their 
goals, emotional state, and prior knowledge before 
entering their learning path. Micro-interactions and 
visual cues aimed at building trust, curiosity, and 
a sense of personalization are incorporated during 
this phase. The goal is to transform this first point of 
interaction into an emotionally positive experience 
that supports the user’s autonomy and readiness 
to learn.
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Once the onboarding process is completed, this 
personalized learning environment informs the 
student about proposed learning paths, based on 
individual motivations, previous performance, and 
self-assessment data. These give structured yet 
flexible navigation in which users progress at their 
pace while maintaining a clear sense of direction 
and purpose. Visual hierarchy and guidance have 
been key in the design of this section, using dyna-
mic cards, progress indicators, and soft transitions 
to convey continuity and reduce cognitive load. This 
interaction logic was informed by principles from 
Flow theory, attempting to maintain engagement 
with challenge-skill balance and an immediate fee-
dback mechanism.
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A central layer of the prototype is the contextual 
gamification system, which embeds achievement 
feedback within the learning process rather than 
as an external reward. Various elements, such as 
progress checkpoints, coins points, and badges, are 
placed to acknowledge effort and persistence in 
order to help the learners keep going. This system 
aims to provide intrinsic reasons for engagement 
rather than extrinsic rewards, helping the students 
to experience satisfaction, curiosity, and pride 
through visual and interactive means. Gamification 
here plays the role of motivational architecture; it 
links emotional feedback to the student’s learning 
progress and reinforces his or her sense of compe-
tence and growth.

In parallel, the whole visual identity and interface 
system of the platform was redefined. The new 
design introduces a coherent and emotiona-
lly appealing language, characterized by a clean 
layout, legible typography, and a chromatic system 
that ranges from calm to energetic according to the 
user’s progression. The interface avoids the cogni-
tive overload by enhancing simplicity and predic-
tability, while color, shape, and motion evoke some 
positive affective states-curiosity, confidence, and 
focus-previously identified as crucial for sustained 
learning engagement. The visual redefinition was 
not aesthetic; it was a medium to operationalize 
emotional design principles in the interface, there-
fore enforcing the interrelation between usability, 
affect, and motivation. 
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To make it more inclusive and adaptive according 
to context, a mobile-first prototype was also deve-
loped. This is in response to the realities of the field-
work, where many students, especially from urban 
areas, use smartphones as their primary means of 
accessing the internet due to the dearth of com-
puters at home. The mobile version prioritizes the 
most important actions that allows flow continuity 
even on smaller screens. It emphasizes accessibility, 
responsive scaling, and low friction in its interaction 
model so that key functionalities like course pro-
gression, progress tracking, and gamified feedback 
remain intuitive and enjoyable on mobile devices 
as well. By addressing infrastructural constraints 
through design, Academia Atenea reinforces its 
commitment to inclusivity and equity by catering 
to a wide array of learners across social and techno-
logical divides. The prototype, for this purpose, acts 
both as a proof of concept and a communication 
artifact to show how emotional, motivational, and 
cognitive design principles can converge toward 
the creation of a more engaging, inclusive, and 
human-centered learning platform. It materializes 
the conceptual transition from research to practice, 
from theoretical insights into tangible experien-
ce-embodying how interaction design can turn 
educational platforms into spaces for emotional 
resonance, autonomy, and continuous growth.
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Conclusions.

09
The current research addressed the cha-
llenge of designing emotionally rich online 
learning experiences for adolescents tran-
sitioning to tertiary education, with a par-
ticular emphasis on the Academia Atenea 
context and eligibility for the Saber 11 test 
in Colombia. Drawing on a mixed-methods 
design involving theoretical review, heu-
ristic evaluation, and qualitative fieldwork, 
the study successfully identified the key 
dimensions that motivate student engage-
ment, motivation, and persistence in online 
learning environments. 
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This research established that the emo-
tional experience of students in learning 
platforms is not static and absolute, but 
is built up dynamically by the interaction 
between system design, individual expec-
tations, and the socioemotional context of 
the student. The strongest results refer to 
three fundamental axes:

Initially, the affective pattern observed from 
shadowing sessions showed a recurring 
pattern: students began interaction with 
states of high positive valence and mode-
rate activation (hopefulness, curiosity), but 
this affective energy systematically dissipa-
ted towards low-activation states such as 
boredom or indifference. This drop was in 
part related to the pedagogical content, 
but also to delayed feedback, lack of insight 
into progress, noisy interfaces, and techno-
logical disruptions that imposed breaks to 
learning flow. These findings empirically 
validate Pekrun’s theoretical hypotheses 
on control-value theory: as learners derive 
high value from a task but low control over 
its performance, negative emotions occur 
that undermine motivation.

Second, an integration of theories of ado-
lescent development with affective neuros-
cience models enabled the understanding 
of why this demographic is so vulnerable to 
design frictions. Greater sensitivity to rein-
forcement in the socioemotional system 
(Steinberg), emotional day-to-day variabi-
lity (Larson), and social validation depen-
dence (Somerville) provide a user profile 
that requires interfaces that not only enable 
cognitive learning but also actively sustain 

emotional interest through recognition, 
clarity, and autonomy. Panksepp’s SEEKING 
system was a good model to describe how 
exploration and curiosity are encouraged 
or discouraged depending on the facility 
of the system to deliver instant satisfaction, 
clear feedback, and sense of progress.

Third, comparative analysis based on 
benchmarking verified that the proposed 
design strategies (1) diagnostic onboar-
ding, (2) individualized pathways, and (3) 
contextual gamification) are not arbitrary 
innovations but instead cumulative best 
practices among worldwide successful 
learning platforms. However, its novelty 
is its systemic integration and rationaliza-
tion into the specific emotional reality of 
Colombian adolescents preparing for the 
Saber 11 high-stakes test. While adaptive 
diagnostics can be superb with platforms 
such as Khan Academy, experiential gami-
fication with Brilliant, and effort clarity with 
Coursera, none of them adopts all three 
dimensions from an emotion-informed 
perspective situated in the context of the 
Saber 11.

Conceptually, this research contributes to 
educational interaction design because it 
proposes a model linking cognitive lear-
ning theories to models of affective neu-
roscience, something rarely systematically 
integrated in EdTech design. The propo-
sal does not merely terminate at emotion 
detection but rather conceives of emo-
tions as information signals that must be 
interpreted, anticipated, and governed by 
design decisions. Such a strategy breaks 

Principal Findings.

9.1

Project Impact and Social 
Commitment.

9.2

Since the inception of collaboration, 
Academia Atenea demonstrated exem-
plary disposition towards integrating new 
ideas of interaction design through coo-
peration, recognizing an essential deficit 
in their development process. Previously, 
technological factors and numerical infor-
mation of common user surveys mostly 
drove the development of the platform, a 
information-rich but too narrow means of 
capturing the richness of the student life. 
Here, qualitative research effort developed 
over the course of this thesis, articulated in 
rich semi-structured interviews, observa-
tional shadowing activities, and systema-

tic mapping of emotional paths, was an 
independent methodological contribution 
in and of itself that surpassed its original 
intent as input to redesign. The Academia 
Atenea management and technical team 
particularly valued this method not only as 
a source of additional data, but as a transfor-
mational instrument that enabled them to 
fundamentally humanize their understan-
ding of the end user. The research findings 
derived from the users were purposefu-
lly socialized with different stakeholders 
within the institution, ranging from the 
user experience and technology develop-
ment department to pedagogical content 

with the traditional dichotomy between 
“pedagogical content” and “user expe-
rience” to locate emotion as an essential 
dimension of the learning process itself.

The empirical lessons of this study extend 
beyond the specific case of Academia 
Atenea and offer guidelines applica-
ble to the design of any digital learning 
platform aimed at teenagers as design 
must recognize that motivation is not an 
initiating point to be “leveraged” but an 
unfolding process that must be sustained 
through continuous emotional reinforce-
ment mechanisms. This involves adding 
short feedback loops, graphical progress 
markers, and meaningful rewards that are 
more than merely aesthetic but reflective 
of actual learning benefits. Then, persona-
lization extends to content adaptation not 
just by academic proficiency but also by 
emotional scaffolding. This means detec-
tion of students’ affective states (frustra-
tion, anxiety, boredom) and responding 
ahead of time with facilitative feedback, 
difficulty adjustments, or strategic pauses 
that prevent cognitive fatigue. Also, trans-
parency regarding effort that is needed 
is also a key element of perceived con-
trol. Not only must students be informed 

about what they must learn, but also how 
long it will take, what they must utilize, and 
how each assignment will contribute to 
their individual goals. Transparency dispels 
uncertainty, increases sense of autonomy, 
and facilitates learning of self-regulation. 
And finally, gamification must be contex-
tual and meaningful, not superficial. Points, 
badges, and leaderboards work only when 
they are linked to competency areas that 
are relevant to the student and when their 
attainment represents real accomplish-
ment. Poorly implemented gamification 
can be distracting or even create compe-
titive tension that disrespects cooperative 
learning.
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creators. Such cross-cutting diffusion sig-
nificantly strengthened the team’s capa-
city to make decision-making grounded 
on empirical evidence and in line with the 
real, actual, complex, and context-specific 
needs of the intended student population. 
It also established an organizational culture 
more sensitive to the emotional dimen-
sion of learning, one that invites internal 
reflection on how each design, content, or 
communications decision impacts the stu-
dent’s overall experience. Such a strategy 
becomes even more pertinent when pla-
ced within the Colombian education reality, 
where unequal access to quality education 
remains one of the system’s longest-stan-
ding and structural dilemmas. Such dispa-
rities disproportionately affect rural youth, 
public school students, and families from 
low socio-economic statuses, just those 
most dependent on Saber 11 scores to 
become eligible for scholarships, univer-
sity placement, or public higher education. 
These students not just face economic limi-
tations on paying for private preparatory 
classes but also technological limitations, 
like unavailability of connectivity, access 
to appropriate devices, and geographical 
limitations that restrict them from acces-
sing quality learning materials.

By placing emotional design, adaptive 
personalization, and effort transparency 
at the center, Academia Atenea can be a 
democratizing tool that helps to level the 
playing field partially, providing students 
from disadvantaged backgrounds with 
access to a preparatory experience that is 
tantamount to what students who have 
the opportunity to receive private tutoring 
or elite programs are provided. This still 
does not resolve the structural distortions 
of Colombia’s educational system, but it is 
a critical step toward building digital brid-
ges between aspirations and possibilities, 
transforming fear into trust, and enabling 
more youth to connect with the future they 
wish to create on more equal terms and 
with greater dignity.

This study demonstrates that learning 
design cannot be reduced to making avai-
lable content or usable interfaces, but is 
instead designing for people at moments 
of their lives when emotions, aspirations, 
and anxieties converge with digital techno-
logy. For Colombian adolescents preparing 

for Saber 11, Academia Atenea is not sim-
ply a study platform: it’s where they break 
down barriers, build confidence, and find 
themselves in imagined futures. When 
design fails to recognize and respond to 
this emotional dimension, the platform is 
one more obstacle in an already unequal 
and uncertain educational journey. The 
future of distance learning is in creating 
environments that connect cognition and 
emotion, that transform platforms from 
repositories of passive information into 
vibrant spaces where adolescents not only 
acquire knowledge, but also develop more 
confidence, more perseverance, and more 
motivation for their essential learning pro-
cess. Designing educational platforms is 
not just a technical or stylistic activity: it is 
an act that has political and ethical impli-
cations in determining who gets to access 
knowledge, who believes he or she can 
learn, and who can envision an alternate 
future for himself or herself.

10
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