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Abstract. Learner Experience (LX) refers to learners’ perceptions and re-
sponses when interacting with educational activities supported by computa-
tional resources. The problem is that LX elements are often addressed implicitly,
creating misalignment between planned activities and learners’s actual experi-
ences. Thus, the goal of this thesis was to develop the LEDEF framework. The
methodology was grounded in the Design Science Research paradigm and in-
volved systematic mapping studies, feasibility studies, and case studies. The
main results include 12 publications and the development of three technologies
aimed at supporting educators, designers, and researchers. This research ad-
vances the continuous improvement of LX.

1. Introduction

The concept of Learner eXperience (LX) can be understood as learners’ percep-
tions and responses when participating in activities supported by computational re-
sources, extending the concept of User Experience (UX) to the educational context
[Huang et al. 2019]. The literature defines UX as the preferences, perceptions, emotions,
and physical and psychological responses of the user that occur before, during, and after
use [Bevan et al. 2016]. Thus, LX and UX are concepts related, both addressing the qual-
ity of the experience an individual has when interacting with computational resources.

LX resembles UX in that it involves cognitive processing and subsequent re-
sponses [Huang et al. 2015]. This parallel is particularly evident when the experience
focuses on learners’ interactions with educational resources. On the other hand, Learn-
ing Design (LD) also shares similarities with LX, placing educational experiences at the
center of the learning process [Miller 2014]. Just as UX is relevant for the success and
acceptance of software, LD contributes to the design of learning by providing insights
into learners’ needs and experiences, fostering the creation of engaging and meaningful
educational activities [Huang et al. 2019]. Therefore, LX can be seen as the intersection
of LD, UX, and educational technology [Schmidt and Huang 2022].

Similar to UX, LX encompasses elements that guide both the design and evalua-
tion of learning experiences, enabling the inclusion and verification of experience-related
characteristics, such as feelings and emotions in learning. Within the stages of the LX life
cycle, particular emphasis has been placed on the design and evaluation phases, which are
considered the most critical because of their direct impact on the quality of the educational
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experience. For example, Arachchi et al. (2017) demonstrated that design can positively
affect usability, accessibility, and learning, LX elements that shape educational experi-
ences. Furthermore, Magyar and Haley (2020) showed that evaluation helps identify and
correct LX design problems, preventing them from negatively affecting learners.

Based on the scientific literature, we found that LX technologies (both in terms
of design and evaluation) present a variety of approaches to addressing LX, employing
specific techniques, processes, and methods [Silva and Valentim 2023]. However, a key
limitation is that these technologies often focus on a limited set of LX elements and do
so implicitly, which contrasts with the recommendation by Huang et al. (2019) to adopt a
comprehensive perspective. This pluralistic perspective seeks to consider the diversity of
learners and their preferences, enabling a more complete understanding of the educational
experience involving computational resources.

Treating LX design and evaluation in isolation can lead to misalignment be-
tween design dimensions and actual learning outcomes [Martin et al. 2017], creating
gaps between planned activities and learners’ experiences. Moreover, separating de-
sign from evaluation hinders the identification of improvements. While LX evaluation
is essential for identifying strengths and areas for improvement in the learner experience
[El Mawas et al. 2020], without a direct connection to the design process, it becomes dif-
ficult to gather in-depth feedback on the effectiveness of computational resources and
learners’ needs during educational activities [Papavlasopoulou et al. 2019].

From this perspective, we proposed the Learner Experience Design and Evaluation
conceptual Framework (LEDEF), using the Design Science Research (DSR) paradigm.
According to Pawson and Tilley (1997), a conceptual framework serves as a guide for ac-
tion, directing decision-making and the implementation of interventions in various con-
texts. It provides principles and guidelines for professional practice, promoting coher-
ence and effectiveness in actions. LEDEF is composed of two technologies, one enti-
tled Learner Experience Design Guidelines (LEDG) and the other Learner Experience
Evaluation Model (LEEM). The research question of this research was: “How can LX
be designed and evaluated by considering appropriate elements and technologies to sup-
port educational experiences involving computational resources?”. To evaluate LX using
LEDEF, we conducted a case and feasibility studies.

This research contributes to the field of Informatics in Education by analyzing
an educational activity through the lens of Dewey’s (1938) perspective on the nature of
human experience, recognizing that LX involves not only cognitive processes but also an
emotional and sensory journey that transforms both the individual and their context. A key
contribution of this thesis is the application of our conceptual framework, LEDEF, which
explicitly addresses elements of LX and provides a structured process for designing, eval-
uating, and refining educational activities. LEDEF offers teachers greater flexibility in
selecting LX components while providing a well-defined workflow with steps, goals, and
artifacts that can be adapted to diverse educational contexts.

This doctoral research resulted in 12 publications in conferences and journals,
including Informatics in Education (INFEDU), the Journal of the Brazilian Computer So-
ciety (JBCS), the Brazilian Symposium on Computers in Education (SBIE), and the Best
Paper Award in the track on innovative ideas and emerging results at the Brazilian Sym-
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posium on Human Factors in Computing Systems (IHC), among others. It also led to
the development of three technologies (freely available online) that can be used indepen-
dently or in combination. Furthermore, this work directly supported two master’s thesis
focused on the evaluation and enhancement of LX.

2. Related Work
Despite the importance of discussing LX, finding works that provide clear concepts and
definitions on the topic, along with well-defined elements to be explored, remains a chal-
lenge. Thus, three studies were selected for the following reasons: they (a) address LX
design or evaluation; (b) present an approach oriented toward LX elements; and (c) focus
on use computational resources.

Ortiz et al. (2019) conducted activities with 12 learners in the Youth and Adult
Education (EJA) program, aged between 21 and 70, aimed at removing barriers to using
WhatsApp. The methodology involved practical activities using resources such as cards
with facial expressions, research, and qualitative observations to capture participants’ per-
ceptions, emotions, and engagement levels. The results indicate that contextualized, play-
ful, and visually accessible activities foster positive feelings of satisfaction, autonomy,
and belonging. Notably, this study highlights LX in a socially vulnerable context, as adult
learners often face digital exclusion and limited prior access to technology.

Silva et al. (2020) conducted a study with 25 elementary school students, divided
into five groups of five, covering grades 4th to 9th, to analyze LX in Unplugged Comput-
ing activities in riverside schools in the Tapajós-Arapiuns region of Pará, Brazil. A qual-
itative approach was adopted, including focus group. The results indicated that students
perceived the activities positively, fostering feelings of enjoyment, autonomy, collabo-
ration, and motivation. This work also addresses digital vulnerability, as these schools
have low infrastructure and limited access to computational resources, highlighting how
context-aware and low-cost interventions can support inclusive learning experiences.

Zhang et al. (2018) introduced a cross-stitch experiential learning model with
rural children. The LX included four distinct stages: (1) Introduction; (2) Distribution
of cross-stitch materials; (3) Practical demonstration of skills; and (4) Practice time for
learners. Learners were also invited to self-assess at each stage of the activity, rating
Affinity, Challenge, and Frustration aspects with up to 5 stars. A study was conducted,
dividing learners into two groups, both composed of one teacher, one observer, and five
learners. One group underwent the traditional cross-stitch method, while the other used
a digital game. The results revealed differences between the two groups, with Group B
demonstrating greater interest and engagement due to the use of the digital game, which
also served as a tool to address difficulties and as a reference for learners.

Based on these studies, gaps are highlighted. Ortiz et al. (2019) focus on the
flexibility of activities; however, their approach does not allow teachers to monitor and
adjust their actions over time. Furthermore, Silva et al. (2020) primarily employ quali-
tative methodologies based on participant narratives, which may limit the objectivity in
assessing the impact of the activities and do not allow for a longitudinal evaluation of
learners’ experiences. Zhang et al. (2018) emphasize the significance of collaborating
with more experienced participants, highlighting that inviting skilled people could facili-
tate the identification of issues and aid struggling learners.
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Our framework, LEDEF, not only explicitly addresses key elements of the LX, but
also provides a set of LX elements, giving teachers greater flexibility in selecting which
components to include in their activities. It offers a well-structured process with steps,
goals, and artifacts that can be tailored to specific contexts and needs, allowing teachers
to have a guided and organized path throughout the learning journey. LEDEF supports
teachers to create, evaluate and adjust their activities using computational resources to
meet the unique needs of their classes, while also enabling them to evaluate and refine
the LX from multiple perspectives throughout its lifecycle. As no existing technology
in the literature was found to encompass these characteristics, the LEDEF conceptual
framework was proposed to fill this gap.

3. LEDEF Conceptual Framework
LEDEF is composed of two LX technologies, the LEDG and the LEEM (available in
Appendices A and B). It provides a complete cycle of LX, allowing visualization of both
what is proposed activity and what is actually experienced by learners, experiences that
can directly impact the learning process. The LEDEF can help identify strengths and areas
for improvement related to LX, enabling the redesign of activities using computational
resources. As it deals with educational experiences, LEDEF can be used by all those
interested in LX, such as educators, instructional designers, and developers of educational
resources and materials. The LEDEF meet the following requirements: (1) Applicable to
Higher Education: because the use of resources requires a certain level of learner maturity.
Furthermore, the framework was developed and validated through studies conducted in
this context [Silva et al. 2024a] [dos Santos et al. 2022]; (2) Possibility of Choosing LX
Elements: A set of elements is provided that have been mapped and related so that the
teacher can select and work on the design and evaluation of LX, with a focus on elements
of LX, such as Value, Usability, Adaptability, Desirability, and Comfortability; and (3)
Possibility of Choosing Computational Resources: A set of 75 tools has been compiled
and categorized for use in educational experiences, as recommended by the guidelines.

It is worth noting that the technologies comprising the LEDEF can be used in-
dependently. Thus, a teacher interested in evaluating LX in their educational activities
may choose to use only the LEEM. However, if the goal is also to create activities based
on LX, the LEDG can be used to guide the design. Figure 1 illustrates LEDEF, con-
sidering an educational activity from beginning, where the teacher navigates and makes
decisions, incorporating computational resources into their activity to provide an engag-
ing LX. LEDEF consists of four stages (planning, design, application, and evaluation),
organized into nine activities presented below.

In LEDEF, the teacher begins by defining the scope of the educational activity, in-
cluding the course focus, class schedule, content, participating students, and the learning
environment. o better understand learners’ difficulties and preferences, the teacher ad-
ministers the LEEM pre-evaluation questionnaire. Based on this data, the teacher selects
appropriate LEDG guidelines [Silva et al. 2024b] to plan the activity, choose computa-
tional resources, and prepare support materials. The activity is then implemented in the
classroom, with learners actively engaging in the proposed tasks. LEDEF reserves a spe-
cific moment for LX, during which learners can actively participate and have learning
experiences. When learners reach 50% of the proposed activity, the instructor conducts
the mid-activity evaluation using LeXEM to monitor progress, identify any difficulties
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Figure 1. LEDEF Conceptual Framework.

related to the activity, and use the evaluation checklist to document these experiences. If
necessary, the teacher can redesign their activities to seek a more satisfactory LX in the
remaining 50% of the activity. LEDEF concludes with the post-evaluation using LEEM,
in which learners reflect on and share their educational experiences, participating in ac-
tivities with computational resources.

LEDEF seeks to be flexible regarding this set of artifacts. Thus, the following
conditions are presented: if the teacher already has the activity ready, they can use only
the post-evaluation of LEEM to collect educational experiences; if the teacher already has
the activity defined but does not consider it satisfactory, they can administer the during
evaluation of LEEM and the guidelines of LEDG to redesign it; if they wish to make a
preliminary adaptation to their activity before presenting it to the learners, they can apply
only the pre-evaluation and the guidelines of LEDG; finally, if the teacher already has
a ready LX evaluation process, they can use only the guidelines of LEDG to define the
activity, the computational resource, and the support materials. In summary, LEDEF seeks
to offer the teacher options to adapt the activity according to the needs of the learners and
educational situations. Additionally, it allows for the inclusion of new guidelines and
technologies throughout the educational activity.

4. Method
This research was conducted based on DSR. Figure 2 outlines the research scope and
process, which comprises three parts. Phase 1 shows the approach to understanding the
problem, including the results from the SMSs, as well as the preliminary study. In Phase 2,
the approach to designing the solution is presented. Finally, Phase 3 involves the approach
to evaluating the solution, which includes the LEDEF feasibility study and the case study.

4.1. Data Collection Methods

In this research, different instruments were prepared and used for data collection. First,
the Informed Consent Form (ICF) was employed to ensure participants’ understanding
and voluntary participation in the study. Next, a participant characterization question-
naire was administered to gather relevant demographic and contextual information for
data analysis. Specific instruments were developed, including a presentation of the tech-
nology being evaluated and a suggested activity for its use. Technology Acceptance ques-
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Figure 2. Research Visual Abstract.

tionnaires (TAM3) were also utilized to investigate participants’ perceptions of Ease of
Use, Perceived Usefulness, and Future Use Intention.

In some cases, semi-structured interview scripts were developed, which pro-
vided a deeper understanding of participants’ experiences and opinions. A request form
for the use of image and/or voice for research purposes was prepared, ensuring par-
ticipants’ authorization for audiovisual recording during the interview process. These
instruments were carefully selected and developed to meet the specific objectives of
the research and ensure the quality and ethics of data collection. The study was ap-
proved by the Research Ethics Committee of UFPR under the Certificate of Presenta-
tion for Ethical Consideration (CAAE): 77365824.4.0000.0102 (LEDG feasibility study),
64733822.0.0000.0102 (LEEM feasibility study), 67603723.9.0000.0102 (LEEM case
study), 77365824.4.3001.9247 (LEDEF case study).

4.2. Data Analysis Methods

The collected data were analyzed quantitatively and qualitatively. For the quantitative
data, descriptive statistics were used. For questionnaires that utilized indicators from the
TAM3, participants’ responses on the agreement scale (strongly agree, partially agree,
neither agree nor disagree, partially disagree, and strongly disagree) were obtained.

The original sentences for each indicator were adapted to reflect the specific re-
search context and were peer-reviewed in collaboration with the research advisor. The
goal was to focus on aspects directly relevant to evaluating the proposal. The use of TAM3
was based on its validation in various previous experiments [Venkatesh and Bala 2008].
For quantitative analysis, the Microsoft Excel1 spreadsheet tool was used.

Qualitative data were analyzed using thematic analysis [Braun and Clarke 2006]
with Atlas.ti2, which allowed for the identification of emerging patterns and themes in the
data. The analysis process included steps such as familiarizing with the data, generating
initial codes, identifying potential categories, and refining these categories.

5. Results and Discussion
Approach to Understand Problem: A first SMS was conducted, focusing on identi-
fying technologies that support the design of LX mediated by computational resources

1https://www.microsoft.com/pt-br/microsoft-365/excel
2https://atlasti.com/pt
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[Silva et al. 2024a]. The results revealed a wide variety of approaches and tools, with the
Approach category being the most recurrent among the identified technologies. A trend
was also observed in the use of computational resources integrated into sequences of steps
or activities, promoting learner engagement. The Value element was highlighted as cen-
tral to LX design, given its strong relationship with learning effectiveness. The analysis
showed that the strategic combination of multiple elements can enrich the LX.

The second SMS aimed to identify strategies and technologies for LX evalua-
tion [dos Santos et al. 2022]. Thirty-two distinct evaluation approaches were found, with
"Items/Sentences" being the most frequently used form. The analysis allowed for map-
ping 54 different elements that are targets of evaluation in the reviewed publications.
However, it was observed that these elements are generally used in isolation, with Value,
Usability, and Adaptability being prominent. This fragmentation highlights a gap in the
literature: the absence of integrated evaluative approaches that simultaneously consider
multiple LX elements within a single methodological structure. In response to this gap,
the LEEM evaluation model was proposed, aiming to unify these elements and incorpo-
rate multiple forms of evaluation into a cohesive structure.

The complete protocol, including selection criteria, other strategies, and data ex-
tractions, is available in the technical reports in Appendices C and D. Based on the results
obtained from the SMSs, several directions for future research emerge. One is the deep-
ening of collaborative LX, considering interactions among different stakeholders (such
as peers, teachers, parents, and industry professionals) with a view to expanding social
interaction dynamics. Another possibility is to investigate why LX design has predomi-
nantly focused on basic education, while evaluation studies have mainly targeted higher
education. Finally, the need to explore LX in more dynamic and immersive educational
contexts, such as environments with extended reality and ubiquitous, pervasive, or virtual
platform learning, is highlighted.

Additionally, a preliminary study was conducted with 36 students from an ex-
perimental HCI course, aiming to explore, in a real classroom context, the constitutive
elements of LX [Silva et al. 2022]. This practical experience led to the formulation of
16 initial guidelines organized based on the LX elements: Value, Usability, Desirabil-
ity, Adaptability, and Comfortability [Silva et al. 2023]. These guidelines provided ped-
agogical support for promoting interaction in learner-centered experiences using compu-
tational resources, in addition to contributing to decisions and lessons learned throughout
the study. Such preliminary guidelines, combined with those identified in the SMS on
design, underpinned the final proposal of the LEDG [Silva et al. 2024b]. These guide-
lines were conceived to articulate with the LEEM evaluation model (created from the
second SMS), jointly forming the LEDEF framework, which integrates both design and
evaluation aspects of LX in the use of computational resources.

Approach to Design Solution: The first version of the guidelines LEDEF con-
tained 35 guidelines. After a peer-review process conducted by the research supervisors,
specialists in Informatics in Education, Human-Computer Interaction and Software En-
gineering, two guidelines were excluded, and 11 were integrated into others, resulting
in the 22 guidelines (Table 1) of the current version. The removed guidelines “Propose
activities with computational resources” and “Allow learners to interact with new compu-
tational resources” were considered redundant, as the use of computational resources is
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already transversally encouraged in the other guidelines.

In grouping the guidelines, the aim was to consolidate those with similar objec-
tives. For instance, guidelines on diagnostic assessment and feedback were unified in G6,
which covers learner feedback before, during, and after the activity. G20 resulted from the
fusion of guidelines addressing the practical application of content and the presentation
of challenges. G12 brought together guidance on thematic organization, emerging topics,
and division into smaller parts. Similarly, guidelines related to the presence of tutors and
continuous support now constitute G22.

Table 1. List of LEDG Design Guidelines.

Qty. List of Guidelines (G)
G1. Foster learners’ responsibility
G2. Anticipate materials for learners’ preparation
G3. Allow learners to choose an appropriate space and time
G4. Allow personalized access to materials
G5. Allow learners to express themselves and ask questions
G6. Request continuous feedback from learners
G7. Explain content with visual and multimedia support
G8. Provide guidance and tips to support learners
G9. Allow learners to make choices
G10. Connect content to prior knowledge
G11. Present content clearly and concisely
G12. Organize content by themes or topics
G13. Allow learners to break down problems into smaller steps
G14. Offer visible and challenging support
G15. Use appropriate icons and menus
G16. Use consistent layout positioning
G17. Use appropriate fonts and colors
G18. Use familiar and recognizable symbols
G19. Avoid visual distractions
D20. Apply content to learners’ daily lives
D21. Promote the exchange of experiences and knowledge
D22. Facilitate the inclusion of a tutor in the experience

In addition to restructuring, it was necessary to make the guidelines more practical
and accessible to teachers. In the initial version, the guidelines presented more abstract
orientations, with just the name of the guideline and the general description. To facilitate
their understanding and application, each guideline now includes detailed information,
such as goals, prerequisites, application examples, tips, expected results, and suggestions
for computational resources (Figure 3). This aimed to offer a more direct entry point for
instructors, promoting the adoption of the guidelines in specific activities, and not just in
complete modules or entire courses.

Even after this detailing, the material’s accessibility was still limited, as the revised
version was only available in text document format (Apendice E). To broaden access and
facilitate use by teachers, a website was developed based on Google Sites templates. Fig-
ure 4 presents the organization of the guidelines by LX elements, which serve as filters
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Figure 3. Example of Detailed Guideline (Actual Version).

within the website itself to facilitate the identification and use of the guidelines by ed-
ucators. By following the provided guidelines, educators are expected to create and/or
redesign educational activities aligned with LX.

The process suggested on the website organizes the adoption of the guidelines into
five steps: 1) Select: identify which LX elements are relevant to the learning objectives of
the activity; 2) Include: choose guidelines that can be integrated into the activity, consid-
ering interaction, collaboration, and skill development; 3) Apply: consult examples and
tips to employ the guidelines with computational resources; 4) Adjust: adapt the activ-

Anais Estendidos do XIV Congresso Brasileiro de Informática na Educação (CBIE 2025)

09



Figure 4. Organization of the Guidelines by LX Elements on the LEDG Website.

ity during its execution based on learners’ reactions and engagement, promoting redesign
when necessary; 5) Evaluate: reflect on the impact of the applied guidelines through
collecting feedback and analyzing the obtained results. This workflow aims to support
the instructor through all stages of the LX cycle, aligning with the LEDEF framework’s
proposal to foster an iterative process between design and evaluation.

Complementary to the LEDG, the LEEM contributes to the LEDEF by providing
specific instruments for evaluating the LX at different stages of the educational process.
LEEM encompasses three stages: pre-evaluation, during-evaluation, and post-evaluation
[dos Santos et al. 2023b], as illustrated in Figure 5. In the pre-evaluation stage, pairs of
opposite adjectives are used to identify the learners’ initial profile, including their feel-
ings and expectations regarding the use of computational resources. In the post-evaluation
stage, the focus group technique is adopted to promote active listening to learners’ per-
ceptions of their experience. This allows not only the identification of learning outcomes
but also encourages self-reflection and empowers students as protagonists.

Figure 5. LEEM Evaluation Model.

During the during-evaluation stage of LEEM, records and observations are carried
out by both teachers and learners. Data is collected from multiple points of view, including
students’ self-reflections and teachers’ feedback, enriching the understanding of LX by
enabling comparisons across different perspectives. The integration of the LEEM with the
LEDG strengthens LEDEF by establishing a systematic and learner-centered approach
to evaluating educational experiences and interactions. This integration contributes to
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supporting the identification of strengths, and areas for improvement.

Approach to Evaluate the Solution. The feasibility study of the LEDG was
conducted with 24 higher education instructors in Computer Science and Education, all
experienced in using computational resources in their activities, leading to significant im-
provements in the guidelines, particularly regarding their interface, organization, and con-
tent. These enhancements facilitated their application by instructors and amplified their
impact on the educational experience. The implemented changes, such as abbreviated
titles, the use of IDs for quick navigation, and the adoption of dropdown menus, made the
reading more objective and adaptable to selective viewing. Organizing the guidelines by
elements, coupled with the indication of specific tools for each computational resource
category, provided more targeted navigation and a selection better suited to instructors’
needs. Based on these contributions, the LEDG evolved into its actual version.

The feasibility study of the LEEM was involved 19 teachers from different edu-
cational levels [dos Santos et al. 2023a]. The analysis identified areas for improvement,
such as clarifying checklist items and better aligning them with each LX element’s objec-
tives. Although the instrument’s length was identified as a negative point, it’s understood
that its use according to the guidelines, before, during, and after the activity, can mini-
mize the fatigue associated with completion [dos Santos et al. 2025]. Generally, instruc-
tors found it practical, interesting, and suitable for evaluating the learning experience.
However, its application in a real context was still necessary [dos Santos et al. 2024b].

For the LEEM, a case study was conducted with 23 learners and one instructor
from a Software Engineering course [dos Santos et al. 2024a]. The application of the
LEEM allowed for evaluating LX before, during, and after the educational activity. The
data revealed that integrating computational resources contributed to a more comfortable
and engaging. Variations in interest were also observed throughout the activity, as well as
distinct preferences between individual and collaborative work. Applying the checklist at
different times favored the collection of multiple perspectives, pointing out both positive
aspects and areas for improvement, such as greater clarity in instructions and scale ap-
propriateness. The feedback and suggestions helped make the LEEM more objective and
accessible, highlighting its effectiveness in supporting teachers.

The LEDEF case study was conducted with 19 students and one instructor from
an Algorithms and Programming Techniques course [Silva et al. 2025]. The guidelines
were implemented focusing on the Desirability element (G3, G5, G9, G20, and G21), but
the redesign revealed other elements, such as Value, particularly through the importance
of guidance and feedback for more timid learners. Learners’ perceptions of group work
also shifted: initially preferring individual tasks, many later reported positive experiences
with collaboration. This process underscored the instructor’s role in mediating activities,
fostering social skills and self-confidence. The checklist review further supported the
instructor in adapting practices and enhancing the overall learning experience.

The iterative nature of LEDEF, with cycles of design and evaluation, made these
adaptations possible. The use of tools like Notion and Prezi supported organization and
collaboration among learners, in addition to introducing them to new study methods.
Many showed interest in using these tools in future contexts. The possibility of choosing
the study environment and time also strengthened autonomy and responsibility. However,
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the study pointed out adaptation difficulties for some learners less familiar with technol-
ogy, which caused discomfort, especially in public exposure situations.

6. Conclusion and Future Work

This research presents a framework for the design and evaluation of LX to support edu-
cational instructors and LX designers. This thesis addressed the research question: “How
to design and evaluate LX, considering the appropriate elements and technologies to sup-
port educational experiences?”. To achieve this purpose, a LEDEF was developed within
the context of this doctorate. The LEDEF focuses on these two stages of the LX lifecy-
cle, linking them to other stages such as planning, application, and redesign, to facilitate
the gradual inclusion of elements and technologies. These choices are the instructor’s
responsibility, who can be guided by a pre-evaluation or by previous experiences with
learners. LEDEF offers a structure, but its process is flexible, granting to the instructor
the autonomy and adaptability needed to meet the specificities of the activity and class.

The novelty of this research lies in presenting a framework guided by LX elements
that favor the adaptation of educational activities, considering constant changes in learner
profiles and the educational landscape. LEDEF’s ability to incorporate new guidelines
and technologies as experiences unfold provides a dynamic approach that enriches the
framework, keeping it updated and relevant throughout the educational process. Although
LEDEF’s guidelines are geared towards the use of computational resources, those that do
not involve usability aspects can be applied without these resources, leaving it to the
instructor’s discretion to adapt them to the target audience’s needs. This work extends
an invitation to higher education instructors to reflect on their practices. While there is a
more evident effort and deeper discussions about the use of computational resources in
basic education, higher education has a lack of investment and debate around these issues.

Despite the contributions, some limitations should be considered. The systematic
review included studies only up to mid-2021. Identifying LX elements in publications
with unclear descriptions required author inferences, which are subject to bias, even when
reviewed by experts. Understanding students’ perceptions based solely on self-reports
may compromise data reliability; LEDEF recommends triangulation with direct observa-
tions to mitigate this. Moreover, the feasibility and evaluation studies involved relatively
small samples of instructors and students, whose profiles (e.g., experience with compu-
tational resources, educational context, and prior exposure to LX design) may not fully
represent the broader population. Therefore, the results cannot be generalized. Addition-
ally, LEDEF’s scalability may be constrained in large or highly heterogeneous classes,
and the framework’s adoption could require investment in instructor training and prepa-
ration, particularly in diverse or resource-limited educational settings.

Future work may focus on adapting the LEDEF to better support inclusive edu-
cation by considering diverse learner profiles, such as neurodivergent students or those
with disabilities. Investigating the automation of LEDEF through AI tools could reduce
instructors’ workload, offering real-time feedback and optimizing the planning and eval-
uation process. Expanding training initiatives for educators, especially through hybrid
or online formats, can broaden adoption and foster practical engagement with the frame-
work. Additionally, new experimental studies are needed to validate LEDEF in larger and
more heterogeneous classes, helping assess its scalability.

Anais Estendidos do XIV Congresso Brasileiro de Informática na Educação (CBIE 2025)

12



Acknowledgements
We would like to thank the financial support granted by CAPES/PROEX Finance Code
001; CNPq - 314797/2023-8; CNPq - 443934/2023-1 e CNPq - 445029/2024-2. We
would also like to thank the participants of the study. The Artificial Intelligence tool
ChatGPT, version 4, was used to spell check the paper.

Availability of Artifacts
• Appendix A (LEDG):
https://sites.google.com/view/lexdg/home

• Appendix B: (LEEM):
https://figshare.com/s/c413a259aa038535edcd

• Appendix C: (Technical Report of SMS 1)
https://figshare.com/s/3eb8195b1715f596c883

• Appendix D: (Technical Report of SMS 2)
https://figshare.com/s/57a28e783af82620ce13

• Appendix E: (Versioning of the LEDG)
https://dx.doi.org/10.6084/m9.figshare.23699250

References
Arachchi, T. K., Sitbon, L., and Zhang, J. (2017). Enhancing access to elearning for

people with intellectual disability: Integrating usability with learning. In Human-
Computer Interaction-INTERACT 2017: 16th IFIP TC 13 International Conference,
Mumbai, India, September 25-29, 2017, Proceedings, Part II 16, pages 13–32.
Springer.

Bevan, N., Carter, J., Earthy, J., Geis, T., and Harker, S. (2016). New iso standards for
usability, usability reports and usability measures. In Human-Computer Interaction.
Theory, Design, Development and Practice: 18th International Conference, HCI In-
ternational 2016, Toronto, ON, Canada, July 17-22, 2016. Proceedings, Part I 18,
pages 268–278. Springer.

Braun, V. and Clarke, V. (2006). Using thematic analysis in psychology. Qualitative
research in psychology, 3(2):77–101.

Dewey, J. (1938). Experience and education. new york, ny: Kappa delta phi. Touchstone,
8(3).

dos Santos, G. C., Silva, D. E., Peres, L. M., and Valentim, N. M. C. (2024a). Case study
of a model that evaluates the learner experience with dicts. In Extended Abstracts of
the CHI Conference on Human Factors in Computing Systems, pages 1–9.

dos Santos, G. C., Silva, D. E., and Valentim, N. M. (2023a). Feasibility study of a
model that evaluates the learner experience: A quantitative and qualitative analysis. In
XXII Simpósio Brasileiro sobre Fatores Humanos em Sistemas Computacionais, pages
1–11.

dos Santos, G. C., Silva, D. E., and Valentim, N. M. (2023b). Proposal and prelimi-
nary evaluation of a learner experience evaluation model in information systems. In
Proceedings of the XIX Brazilian Symposium on Information Systems, pages 308–316.

Anais Estendidos do XIV Congresso Brasileiro de Informática na Educação (CBIE 2025)

13



dos Santos, G. C., Silva, D. E. d. S., Peres, L. M., and Valentim, N. M. (2024b). Ac-
ceptance analysis of a learner experience evaluation model. In Simpósio Brasileiro de
Informática na Educação (SBIE), pages 1057–1070. SBC.

dos Santos, G. C., Silva, D. E. d. S., and Valentim, N. M. (2022). Um mapeamento
sistemático da literatura sobre iniciativas que avaliam a experiência do aprendiz. In
Anais do XXXIII Simpósio Brasileiro de Informática na Educação, pages 621–633.
SBC.

dos Santos, G. C., Silva, D. E. d. S., and Valentim, N. M. (2025). Learner experience
evaluation: a feasibility study and a benchmark. Journal of the Brazilian Computer
Society, 31(1):132–153.

El Mawas, N., Tal, I., Moldovan, A.-N., Bogusevschi, D., Andrews, J., Muntean, G.-
M., and Muntean, C. H. (2020). Investigating the impact of an adventure-based 3d
solar system game on primary school learning process. Knowledge Management &
E-Learning: An International Journal, 12(2):165–190.

Huang, R., Hu, Y., and Yang, J. (2015). Improving learner experience in the technology
rich classrooms. Ubiquitous learning environments and technologies, pages 243–258.

Huang, R., Spector, J. M., and Yang, J. (2019). Educational technology a primer for the
21st century. Springer.

Magyar, N. and Haley, S. R. (2020). Balancing learner experience and user experience
in a peer feedback web application for moocs. In Extended Abstracts of the 2020 CHI
Conference on Human Factors in Computing Systems, pages 1–8.

Martin, C., Hughes, J., and Richards, J. (2017). Learning dimensions: lessons from field
studies. In Proceedings of the 2017 ACM Conference on Innovation and Technology
in Computer Science Education, pages 299–304.

Miller, B. (2014). Six dimensions of learner experience design. Retrieved October,
25:2014.

Ortiz, J., Junior, D. S., Oliveira, C. M., and Pereira, R. (2019). Pensamento computa-
cional e cultura digital: discussões sobre uma prática para o letramento digital. In
Brazilian Symposium on Computers in Education (Simpósio Brasileiro de Informática
na Educação-SBIE), volume 30, page 1241.

Papavlasopoulou, S., Giannakos, M. N., and Jaccheri, L. (2019). Exploring children’s
learning experience in constructionism-based coding activities through design-based
research. Computers in Human Behavior, 99:415–427.

Pawson, R. and Tilley, N. (1997). Realistic evaluation. sage.

Schmidt, M. and Huang, R. (2022). Defining learning experience design: Voices from the
field of learning design & technology. TechTrends, 66(2):141–158.

Silva, D. E., Guerino, G. C., and Valentim, N. M. (2023). Analyzing the learners’ experi-
ence of an experimental hci course in a remote context. Journal on Interactive Systems,
14(1):341–353.

Silva, D. E., Sobrinho, M. C., and Valentim, N. M. (2020). Educação 4.0: um estudo
de caso com atividades de computação desplugada na amazônia brasileira. Anais do
Computer on the Beach, 11:141–147.

Anais Estendidos do XIV Congresso Brasileiro de Informática na Educação (CBIE 2025)

14



Silva, D. E. and Valentim, N. M. C. (2023). Projeto e avaliação da experiência do aprendiz
em sistemas computacionais. In Simpósio Brasileiro de Educação em Computação
(EDUCOMP), pages 36–37. SBC.

Silva, D. E. d. S., Conte, T., and Valentim, N. (2024a). A systematic mapping study
about learner experience design in computational systems. Informatics in Education,
23(2):439–478.

Silva, D. E. d. S., Conte, T. U., and Valentim, N. M. C. (2024b). Learner experience
design guidelines: Proposal and a preliminary evaluation with experts. In Simpósio
Brasileiro de Informática na Educação (SBIE), pages 2922–2930. SBC.

Silva, D. E. d. S., Guerino, G. C., and Valentim, N. M. C. (2022). Ensino remoto emergen-
cial da disciplina ihc experimental: uma análise baseada na experiência do aprendiz.
In Anais do XXX Workshop sobre Educação em Computação, pages 215–226. SBC.

Silva, D. E. S., Conte, T. U., Guerino, G. C., and Valentim, N. M. C. (2025). From design
to evaluation: A case study on learner experience. In 20th IFIP TC13 International
Conference on Human-Computer Interaction (Interact) - accepted for publication.

Venkatesh, V. and Bala, H. (2008). Technology acceptance model 3 and a research agenda
on interventions. Decision sciences, 39(2):273–315.

Zhang, D., Yang, Y., Ji, T., Xie, H., and He, Y. (2018). Designing craft learning expe-
rience for rural children: A case study on huayao cross-stitch in southwest china. In
Cross-Cultural Design. Applications in Cultural Heritage, Creativity and Social Devel-
opment: 10th International Conference, CCD 2018, Held as Part of HCI International
2018, Las Vegas, NV, USA, July 15-20, 2018, Proceedings, Part II 10, pages 117–132.
Springer.

Anais Estendidos do XIV Congresso Brasileiro de Informática na Educação (CBIE 2025)

15


