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Abstract Learner eXperience (LX) is a concept derived from User eXperience (UX) and it can be defined as the
perceptions, answers, and performances of learners interacting with Digital Communication and Information Tech-
nologies (DICTs). Evaluating the LX to obtain experiences that support and facilitate learning and knowledge
mastery is important. Thus, we developed the LEEM to assess and improve the learner’s experience using DICTs
during learning. The LEEM is a generic evaluation model and can be used for any level of education; it can be
used independently of the discipline and used with any educational technology. Therefore, this article presents a
feasibility study to evaluate the LEEM steps and sentences from the perspective of potential users. Nineteen teach-
ers from different levels of education participated in this study. The study results were analyzed and generated in
a new version of LEEM. The results showed positive points of LEEM, such as a practical, objective, easy-to-use,
and useful model. In addition, opportunities for improving some items and sentences of LEEM were obtained. The
teachers also suggested adding a description at the ends of the scales to facilitate the response to the items. This
study contributes to creating a body of knowledge about LEEM and analyzing its use, feasibility, and evolution.
Moreover, realizing the lack of content and synthesized characteristics about the technology that evaluates the LX,
we carried out a benchmark on the LX evaluation technologies identified from a Systematic Mapping Study (SMS)
to compare them with LEEM, in addition to presenting important characteristics to be analyzed in these types of
technology, such as the elements and types of LX assessment and whether there is tool support for this assessment.
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1 Introduction

Society is full of Digital Information and Communication
Technologies (DICTs), which are gradually being inserted
into people’s lives to facilitate and assist in their daily activ-
ities. When applied to the school environment, DICTs can
provide interactive and collaborative experiences and influ-
ence learners’ self-esteem [Imamura and Baranauskas, 2019;
Muriana and Baranauskas, 2021].

Soloway et al. [1994] state that there is a need to support
learners in learning experiences in activities that are out of
their reach, seeking protagonism in the learning process. In
this sense, Soloway et al. [1994] introduces the term Learner,
which is used to refer to students who are constantly learning
or to professionals who put themselves in a position to learn,
subjecting themselves to all the challenges faced when using
DICTs.

Based on this, the term Learner eXperience (LX) emerged,
which is a concept derived from User eXperience (UX)
[Kawano et al., 2019]. The definition of UX according to
ISO 9241-210 is user perceptions and responses resulting
from using or anticipating a system, product, or service. Ac-
cording to Schmidt and Huang [2022], LX focuses on a spe-
cific class of users (the learner) engaged in a particular task
(related to learning) while using a distinct type of technol-
ogy (a technology tool designed for learning). In addition,

Shi [2014] conceptualizes LX as a learner’s perceptions and
responses, resulting in learner behavior, attitudes, beliefs,
sensations, and emotional responses obtained, among others.
Therefore, there is a need to create experiences that facilitate
learning and mastering knowledge [Correa ef al., 2021].

Huang et al. [2019] believe that LX with DICTs can be
evaluated and improved through different elements, such as
Value, Usability, Adaptability, Confortability, and Desirabil-
ity. The elements of LX refer to the components that guide
the process of evaluating LX, making it possible to verify
various characteristics of the experience, including feelings
and emotions in learning. In this way, the elements of LX
can vary depending on the objective of the evaluation, the
type of artifact chosen, and the learning theory adopted.

From a Systematic Mapping Study (SMS) [dos Santos
et al., 2022], different forms of evaluation (focus group,
word pairs, records/notes of feelings, and others) and differ-
ent elements of LX were identified. Based on the results
of this SMS, no approach was identified that considers dif-
ferent forms of assessment and allows for a pluralistic and
more meaningful LX for learners considering different ele-
ments. However, Huang et al. [2019] recommend that LX be
assessed comprehensively, considering the diversity of learn-
ers and their learning preferences, so that all aspects of the
experiences are evaluated. It is believed that it will be possi-
ble to contemplate and evaluate various aspects of the expe-
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rience using DICTs. LEEM (Learner Experience Evaluation
Model) was developed based on this need.

LEEM aims to evaluate and improve LX in the use of
DICTs. The LEEM has three stages of evaluation: a pre-
evaluation, a during-evaluation, and a post-evaluation of the
LX, due to the possibility of continuously monitoring and
recording the progress of the LX. At each stage, it is possible
to use different ways of evaluating the LX, thus generating
the possibility of evaluating more elements of the LX. The
LEEM consists of three checklists and a focus group. It is
hoped that the LEEM will enable the learner to play a leading
role through self-assessment, autonomy, and independence
in the learning process.

Therefore, this article presents a feasibility study with the
LEEM to analyze its structure and content, including stages,
checklists, and items. Nineteen teachers, including elemen-
tary, high school, higher education, and postgraduate teach-
ers, participated in this study. The participants’ responses
were analyzed quantitatively and qualitatively, looking at
ease and difficulty of use, perceived usefulness, intention of
future use, and suggestions for improvement. The study’s
main aim is not to find a definitive answer but to create a body
of knowledge about the proposed technology [Shull et al.,
2004].

In addition, this article presents a benchmark for analyz-
ing and characterizing the evaluation technologies identified
in the SMS [dos Santos ef al., 2022]. We noticed great diffi-
culty in finding synthesized information on the content and
characteristics of the LX evaluation technologies. This dif-
ficulty may exist for other researchers and interested par-
ties. We, therefore, benchmarked evaluation technologies
such as questionnaires and models that assess LX. We an-
alyzed the characteristics of these evaluation technologies,
such as the elements of LX, the types of LX assessment,
the stages at which LX was assessed, the variations in sen-
tences/questions, the number of sentences/questions, and the
scales used. We also analyzed whether there is support to as-
sess LX and, if so, what support is. In addition, we analyzed
the public who evaluated a technology that can be used and
whether there are automated versions of it. We hope that this
synthesis and analysis can facilitate the process of choosing
the most appropriate LX evaluation technology for the con-
text of educators.

The study presented in this article contributes to the field
of Human-Computer Interaction (HCI) as it presents an LX
evaluation model that seeks to assess and improve the use
and interaction of learners with DICTs. Understanding LX
during the learning process is fundamental, as it provides in-
sights for educators into the importance of reviewing and,
if necessary, adapting the DICTs used according to the indi-
vidually needs of the learners [Martinelli and Zaina, 2021].
This is also important to avoid situations where learners feel
uncomfortable with the DICTs, promoting more effective in-
teraction and a more positive learning experience [da Silva
and Ziviani, 2018]. In addition, the proposed model can help
educators rethink their teaching and learning strategies when
they notice that learners have reported difficulties with the re-
sources adopted. Educators can also observe whether learn-
ers remain motivated in the educational activity and what
could be improved. Finally, educators can also benefit from
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the Benchmark results by identifying relevant characteristics
of LX assessment technologies and which of these technolo-
gies best suit their context.

This article is an extended and revised version of the paper
published at IHC 2023 [dos Santos et al., 2024]. It is orga-
nized into sections: Section 2 presents related work. Section
3 introduces LEEM. Section 4 presents the planning and ex-
ecution of the feasibility study. Section 5 presents the quan-
titative analysis. Section 6 presents the qualitative analysis
and improvements made to the LEEM. Section 7 presents
the Benchmark. Section 8 presents the discussions. Section
9 presents the limitations. Section 10 presents the final con-
siderations and future work.

2 Related Works

Models are valuable tools for understanding, analyzing, and
creating complex systems [Ruiz and Snoeck, 2018]. The fol-
lowing are two papers that present a model for evaluating LX.
Both works were identified in the SMS [dos Santos et al.,
2022] and evaluated LX in different scenarios. For example,
for the work by Ruiz and Snoeck [2018], the model is aimed
at evaluating adapted Kirkpatrick training.

The work by Tabares et al. [2021] uses the model for a set
of feedback rules. Subsequently, the work of Martinelli and
Zaina [2021] will be presented, which evaluates the learn-
ing experience of HCI learners using the Flipped Classroom
methodology.

In Ruiz and Snoeck [2018]’s work, the adapted Kirk-
patrick model is determined by the learning environments
where didactic tools support teaching. Adaptation consists
of using concrete metrics and instruments for each level of
Kirkpatrick’s model. The metrics are measured using the el-
ements of LX: Reaction, Learning, Behaviour, and Results.
Through the results of the LX elements of the different levels
of the model, it is possible to properly assess the complexity
of training programs and their effectiveness. The levels are
considered the way to build and evaluate the evidence. The
evidence makes it possible to assess the measure of training
that contributed to the results and whether the results corre-
spond to expectations. The model has a guide to evaluation
questions and the appropriate criteria for evaluating the learn-
ing process.

In turn, the work of Tabares et al. [2021] presents the Feed-
back Rules Model. For example, a rule in this model com-
prises four elements: Scenario, Event, Condition, and Ac-
tion. The Scenario defines the behavior of the context in a
learning environment, a predictive model provides the Event,
the Condition evaluates the events, and the Action provides
the learner feedback. Tabares et al. [2021] carried out a con-
trolled experiment with higher education learners to capture
the data and define the feedback rules. Thus, it was possible
to identify the contribution of this approach to diagnosing
weaknesses in the content and identifying the context that
can influence the assessment results [Tabares et al., 2021].

Martinelli and Zaina [2021], in their work, investigated
learning experiences in the context of the Flipped Classroom
in online teaching. The authors proposed evaluating LX
throughout the learning process and at the end of the edu-
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cational activities. In this way, Martinelli and Zaina [2021]
used a questionnaire and an interview, respectively. In this
study, LX was assessed based on the three elements of Satis-
faction, Motivation, and Feeling about learning. This work
made it possible to understand the human factors that influ-
ence the learning experience, especially in remote classes
[Martinelli and Zaina, 2021].

The studies cited have limitations. For example, in the
work by Ruiz and Snoeck [2018], the evaluation results are
limited to data collected only during training. The ideal sce-
nario would be for learners to continue using the tool for
a longer period after training and to provide feedback. In
Tabares et al. [2021]’s work, data and the learner’s context
are collected and analyzed during the learning process. How-
ever, for feedback to be available before or during the learn-
ing process, it will be necessary to have prior knowledge
of the context and scenarios that lead to learner success or
failure in assessment processes. And Martinelli and Zaina
[2021]’s work took place with one class of learners. How-
ever, the authors believe that the ideal scenario would be for
two or more classes of learners to take part. In the assessment
of LX, the ideal is for the assessment to take place longitu-
dinally, i.e., before, during, and after an educational activ-
ity, as this allows for continuous monitoring and recording
of the progress of the learner’s experience. In addition, it is
important to evaluate LX in different ways and consider dif-
ferent elements, as this can generate more effective learner
experiences, which according to Huang et al. [2019], result
in engaging and memorable educational experiences. How-
ever, no model in the literature met all these requirements.
To address this limitation, LEEM was proposed, which will
be discussed below.

3 The LEEM

The LEEM aims to evaluate and improve LX in the use
of DICTs. The LEEM has three evaluation stages: pre-
evaluation, during-evaluation, and post-evaluation (Figure 1
- in yellow) to enable continuous monitoring and recording
of LX’s progress during an educational activity [Lykke et al.,
2015]. Each stage evaluates and checks as many elements
of LX as possible. The different types of evaluating LX are
presented in Figure 1 in orange. And the elements of LX are
presented in Figure 1 in purple. The LEEM considers the
maximum of possible elements and types of LX validation
to allow the educator to be adaptable at the moment of the
assessment, which enables customization to meet different
objectives and needs.

3.1 LEEM construction process

LEEM was created through six steps, as seen in Figure 2.
In step I, it was decided that an evaluation model would be
created, as this type of technology offers an approach that al-
lows subjective elements to be captured, making it an advan-
tageous option [Ruiz and Snoeck, 2018] [Lima ef al., 2021].

In step 11, it was decided that the LEEM model would be
organized into three assessment stages: (1) pre-assessment,
(2) assessment during, and (3) post-assessment, as illustrated

Dos Santos et al. 2025

PRE- DURING- POST-
EVALUATION EVALUATION EVALUATION
| | |

1- Opposite 1- Notes/Records of

adjective pairs feelings 1- Focus Groups

2 - Experience 2 - Notes/Learning 2 - Experience

criteria Records criteria
LX Elements: 3 - Observations
LX El ts:
Skills, Value, SIS

| Results, Value and
LX Elements: Satisfaction.
Desirability, Usability,

Adaptability, Value,

Comfortability and

Persistence.

Participation,
Authentic, Usability
and Desirability.

Figure 1. Learner Experience Evaluation Model.

in Figure 1, to offer continuous monitoring and recording of
LX progress during an activity [Nygren et al., 2019].

In step III, different types of assessment were selected to
be integrated into LEEM to capture various aspects of LX
throughout an educational activity using a computer system.
The types of assessment considered were: Opposite Adjec-
tive Pairs and Experience Criteria for the pre-assessment,
Feeling and Learning Notes/Records and Observation for the
during-assessment, and Focus Groups and Experience Crite-
ria for the post-assessment. These assessment technologies
were identified in the SMS and chosen based on the objec-
tives and nature of these stages of the LEEM model. The mo-
tivations behind choosing these technologies are presented in
the pre-, during-, and post-assessment steps.

In step IV, it was decided that different LX elements would
be considered at each stage of the LEEM, to guide the types
of LX assessment to be considered in the LEEM. Initially, the
elements of the basic LX reference, which is Huang et al.
[2019], were included. Subsequently, all the LX elements
identified in the SMS were analyzed. It was then checked
which of these elements was most suitable for the different
ways of assessing LX in LEEM, taking into account the goals
of each stage of the model.

In step V, artifacts were defined in the form of checklists
and a set of questions to help collect the feedbacks in the LX
assessment. Finally, in step VI, the LEEM model was cre-
ated to support the evaluation of LX during the use of DICTs.
One of the main advantages of the LEEM is its adaptabil-
ity, which allows it to be customized to suit different goals.
In this way, teachers can use the steps and elements they
consider most relevant according to the educational goals
of the subject. The LEEM model, including its checklists
and assessment types, will be presented in greater detail in
the following Subsection. It is important to emphasize that
all the decisions made in constructing the LEEM were re-
viewed with the advisor and co-advisor. These researchers
have experience in the area of HCI and Informatics in edu-
cation. More details of the LEEM construction process are
available in dos Santos et al. [2023].
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(1) DEFINITION OF TECHNOLOGY

Objective: to offer a comprehensive and
flexible approach, which allows capturing
bjecti I ing the model an

/
advantageous option.

~N
=

'

{Il) ORGANIZATION IN THREE
STAGES

Objective: to allow continuous
monitoring and recording of LX
progress during an educational
activity.

(1) SELECTION OF LX
ASSESSMENT TYPES

Objective: to capture various
aspects of the experience
throughout an educational activity
using DICTs.
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(VI) CREATION OF LEEM

Objective: Provide a structured and
flexible model for evaluating LX to
promote continuous improvement of
LX.

(V) CREATION OF ARTIFACTS
Objective: assist in collecting
q feedback in the LX

N\

(IV) SELECTION OF LX ELEMENTS

Objective: to guide the types of LX
assessment to be considered in
LEEM.

Figure 2. LEEM construction process.

3.2 Stages of the LEEM

The first stage, called the pre-evaluation, aims to identify
the profile of the learners, considering their difficulties and
needs regarding their learning experience [dos Santos et al.,
2023]. At this stage, it is also possible to analyze the re-
sults to help form groups for collaborative activities at school
or university. It is suggested that the teacher apply group
formation techniques according to their familiarity. Twelve
pairs of words were drawn up for the LEEM model’s pre-
evaluation checklist [dos Santos ef al., 2023], as partially
shown in Figure 3. For example, in the item “I prefer to work
like this”, the learner can select the option closest to the word
they want, “practice” or “theoretical”.

I prefer to work like this:

OO0OO0O0O

PRACTICE THEORETICAL
When I am take responsibility, I feel:
OPTIMIST O O O O O PESSIMIST

Figure 3. Part of the LEEM pre-evaluation checklist.

In the second stage, called evaluation-during, LX’s evalu-
ation occurs during the educational activity. This evaluation
seeks to record the feelings and information about learning
from both the learner’s and the teacher’s point of view [dos
Santos et al., 2023]. For this reason, the checklists that the
learner (Figure 4) and the teacher (Figure 5) will answer have
similar sentences to assess their perspective on the learning
process. In Figure 4, the learner will report their feelings
using the emoticons of the Self-Assessment Manikin (SAM)
scale [Lang, 1980] about finding support material. On the
other hand, the teacher will rate on a five-point Likert scale
whether they agree that the learner enjoyed accessing the
support material (Figure 5). Applying these checklists after
50% of the educational activity has been completed is rec-

ommended because both the learner and the teacher will al-
ready have had some experience to give feedback [dos San-
tos et al.,2023]. For example, if the educational activity lasts
two weeks, these checklists should be applied at the end of
the first week. It should be noted that the teacher can an-
swer a checklist for each learner, or if they are working in
a group, they can answer a checklist for each group, or they
can answer a checklist for the whole class, depending on the
educational objective.

How did you feel when look for support material? How did you feel whenwork collectively?

Totally Totally
sad Sad

I O
il ol
= ol
norarpucaste ) [P notappuicasie ) [Z7

Totally Totally
Happy Happy

Figure 4. Part of the LEEM during-evaluation (learner) checklist.

The third and final stage, called post-evaluation, aims to
evaluate the learner’s experience of completing an educa-
tional activity using DICT. This stage allows learners to re-
flect on and self-assess their learning and have the freedom
to be active and critical subjects in their learning [dos Santos
et al., 2023]. For the third stage, the teacher and the learner
must complete the evaluation checklists during the activity.
It is also necessary for all learners to have completed the ac-
tivity proposed by the teacher. Figure 6 shows part of the
open questions that can be used to direct the focus group. To
carry out this stage, to the teacher is suggested to act as a
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| noticed that the students

1 2 3 4 5
enjoyed accessing the O O O O O
TOTALLY TOTALLY
DISAGREE AGREE

support materials.

| noticed that the students 1 2 3 4 5
" OO0
TOTALLY
AGREE

collectively.
TOTALLY
DISAGREE

Figure 5. Part of the LEEM during-evaluation (teacher) checklist.

moderator during the discussions with the learners. Learn-
ers can express themselves randomly, and everyone doesn’t
need to answer all the questions. The current full version of
LEEM is available on Figshare!.

All members participatedgroup
activity? Comment.

Have you ever experienced as

ituation similar to the activity camied

out?Comment.

Figure 6. Part of the LEEM post-evaluation.

3.3 Step by step of the application of LEEM

A step-by-step guide has been drawn up to help teachers ap-
ply the LEEM, as shown in Figures 7 and 8. The step-by-
step is organized into Mandatory Steps (MS) and Optional
Steps (OS). MS consists of applying the LEEM checklists;
collecting and analyzing the data obtained by checklists; the
steps linked to the educational activity with DICTs; and also
the step of the checklist that the teacher must answer. OS
is composed of the steps of working in pairs/trios or larger
groups, as well as working individually.

Step-01 (MS) is the application of the pre-assessment
checklist, before explaining the educational activity with
DICTs to the learners (Figure 7); then Step-02 (MS) is car-
ried out, analyzing the data obtained from the pre-assessment
checklist. If necessary, it is recommended to make adapta-
tions to the educational activity with DICTs; if working in-
dividually, Step-03 (OS) is carried out, the explanation of
the educational activity with DICTs can be carried out after
analyzing the data from the pre-assessment checklist; and if
working in pairs/trios or larger groups, Step-03 (OS) is car-
ried out, grouping the learners using the data obtained from
the pre-assessment checklist and group formation techniques
according to the teacher’s familiarity; after this, the expla-
nation and start of the educational activity with DICTs take
place, which is Step-04 (MS).

The definition of the half of the educational activity for the
application of the assessment-during checklist must be car-
ried out by the teacher, characterizing Step-05 (MS); for Step-
06 (MS) the teacher is responsible for carrying out continu-
ous monitoring of the educational activity with DICTs; and

'https://figshare.com/s/188c4b881ed1e4072244
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also, the teacher must answer its during-assessment check-
list, being Step-07 (MS); and apply the during-assessment
checklist with learner, being Step-08 (MS); after apply-
ing the during-assessment, Step-09 (MS), the data from
the during-assessment checklists are analyzed to adjust the
needs/difficulties of the learners for the other 50% of the ed-
ucational activity.

Step-10 (MS) represents the continuous monitoring of the
educational activity with DICTs to complete the other 50%
(Figure 8); if working individually, Step-11 (OS), suggests
finalizing the educational activity and applying the post-
assessment checklist individually; if working in pairs/trios
or larger groups, Step-11 (OS), suggests finalizing the educa-
tional activity by applying the post-assessment checklist with
the focus group technique so that the learners can respond as
a group; Step-12 (MS), the teacher may use the data for this
activity or future activities. Thus, it is suggested to analyze
the data obtained in the post-assessment and compare it with
the data obtained in the pre-assessment, as well as check how
the learners performed in this educational activity; Finally,
the LEEM application is concluded.

4 Study planning and execution

The feasibility study was carried out as suggested by Shull
et al. [2004] to check whether the objectives of the proposed
technology can be met before it is applied in a real con-
text. Therefore, in this article, we first sought to create a
body of knowledge of the LEEM model from the teachers’
perspective. This feasibility study can be considered oper-
ational [Rosa et al., 2020], as it sought to identify teach-
ers’ perceptions of the items and sets of questions on the
LEEM checklists. The Ethics Committee of the Federal
University of Parana approved the study with the CAAE:
64733822.0.0000.0102.

4.1 Instruments

For this LEEM feasibility study, teachers were first asked to
sign an Informed Consent Form (ICF) if they agreed to par-
ticipate. Subsequently, the researcher briefly presented the
LEEM along with its purpose and functionalities in a meet-
ing via MEET?. After this, the teachers were instructed to
complete the participant characterization forms and LEEM
evaluation questionnaires.

For the characterization questionnaire, ten questions were
asked. The data obtained from these questions is described
in the following subsection. The LEEM evaluation ques-
tionnaire was divided into six parts corresponding to: (1)
Pre-evaluation; (2) Learner during-evaluation; (3) Teacher
during-evaluation; (4) Post-evaluation; (5) The elements of
LX and (6) General evaluation of LEEM. The teachers’ par-
ticipation consisted of evaluating the LEEM in its entirety,
regardless of who would answer (teacher or learner), and also
without applying it in a real context.

It is worth noting that the LEEM evaluation questionnaire
contained the three indicators of the Technology Acceptance
Model (TAM) [Venkatesh and Bala, 2008], namely (a) Ease

’https://meet.google.com


https://figshare.com/s/188c4b881ed1e4072244
https://meet.google.com

Learner Experience Evaluation: a Feasibility Study and a Benchmark Dos Santos et al. 2025

START

Apply the pre-assessment checklist before
STEP 1 explaining the educational activity with DICTs
to the learners.

STEP 2
IF YOU WORK IN A
IF YOU WORK DUO/TRIO OR
INDIVIDUALLY LARGER GROUP

STEP 3

STEP 4 Explain and start the educational activity with

DICTs.
Define the half of the educational activity for
STEP 5 P n .
the application of the during-evaluation MANDATORY STEPS
checklist (teacher and learner).
APPLICATION OF THE LEEM
- ANALYSING THE DATA
STEP 6 Carry out continuous monitoring of
educational activity with DICTs. STEP LINKED TO EDUCATIONAL
ACTIVITY WITH DICTS
- CHECKLIST FOR THE TEACHER
TO COMPLETE
STEP 7
OPTIONAL STEPS
WORK IN PAIRS/TRIOS OR
LARGER GROUPS
Apply the evaluation checklist-during
STEP 8
(learner). WORK
INDIVIDUALLY
STEP9

Figure 7. Part of step-by-step of the application of LEEM for the teacher.
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STEP 10 Continue to monitor the educational activity
with DICTs to complete the other 50 per cent.

IF YOU WORK IF YOU WORK IN A
INDIVIDUALLY DUO/TRIO OR LARGER
GROUP

STEP 11

FOR THIS
EDUCATIONAL FOR FUTURE
ACTIVITY EDUCATIONAL

ACTIVITIES

STEP 12

END
Figure 8. Continued step-by-step of the application of LEEM for the teacher.



Learner Experience Evaluation: a Feasibility Study and a Benchmark

of Use, (b) Perceived Usefulness, and (c) Intention of Fu-
ture Use. In addition, this questionnaire had open questions
so that participants could detail their assessment and suggest
improvements for the LEEM. All the instruments used in this
feasibility study can be found at the following link?.

4.2 Population and Sample

It was decided that the target audience for this study would
be teachers from different levels of education, including pri-
mary and secondary, undergraduate and postgraduate. This
was due to the knowledge and experience of these partici-
pants with their teaching public. In addition, it was decided
to select teachers from different levels, as LEEM is generic
and needs to be simple to cater to the diversity of learners.

Teachers were invited to take part by contact via social me-
dia (Facebook and LinkedIn) and email institutional. During
the first contact, the research project was presented, and the
teachers who agreed to participate voluntarily were given the
guidelines for participating in the study via an online meeting.
This meeting took place via the Meet platform. At this meet-
ing, the study’s data collection instruments were presented,
and they will be presented in Subsection 4.1.

The characterization data of the 19 teachers participating
in this feasibility study is presented below. Regarding the
gender of the teachers (Figure 9), 63.16% (N =12) are female
and 36.84% (N = 7) are male.

® Fermnale ™ Male

Figure 9. Gender of the teachers.

Regarding the age of the teachers (Figure 10), 42.11% (N
= 8) are between 51 and 60 years old, 26.32% (N = 5) are
between 31 and 40 years old, 21.05% (N = 4) are between 41
and 50 years old, 5.26% (N = 1) are between 20 and 30 years
old and 5.26% (N = 1) are over 61 years old.

Regarding the region where they work as teachers (Figure
11), 63.16% (N = 12) work in the South, 26.32% (N =5) in
the Southeast, 5.26% (N = 1) in the North, and 5.26% (N
= 1) in the Northeast of Brazil. The fact that the South re-
gion stands out is due to the predominance of contacts the
researchers have with teachers in this region.

About the level(s) of education at which these teachers
work (Figure 12), 47.37% (N = 9) work at the undergradu-
ate level, 10.53% (N = 2) work at Graduate School (special-
ization degree), 36.84% (N = 7) work at Elementary Educa-

3https://figshare.com/s/188c4b881ed1e4072244
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Figure 10. Age of the teachers.
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Figure 11. Region where they work as teachers.

tion, 31.58% (N = 6) work at High School, 15.79% (N = 3)
work at Middle School, 15.79% (N = 3) work at Graduate
School (master’s degree) and 10.53% (N = 2) work at Grad-
uate School (PhD degree).
2

3

9
I 6

2

® Elementary Education = Middle School

m High School Undergraduate level

B Graduate School (specialization degree) ® Graduate School (master's degree)

m Graduate School (PhD degree)
Figure 12. Levels of education at which these teachers work.

About the type of institution where the teachers work (Fig-
ure 13), 36.84% (N = 7) are from the municipal system,
36.84% (N = 7) are from the federal system, 21.05% (N =
4) are from the state system and 15.79% (N = 3) are from
the private sector, showing that the majority of respondents
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work in public education: municipal and federal (N = 14).

4

= Municipal system
» Federal system

m State system
Private sector

Figure 13. Type of institution where the teachers work.

Regarding the class, grade, or period that the teachers work
in, 26% (N = 5) work in the 1st year of Elementary School,
26% (N = 5) work in undergraduate courses between the 1st
and 5th periods, 21% (N = 4) work in undergraduate courses
between the 6th and 10th periods, 16% (N = 3) work in the
Sth year of Elementary School, 16% (N = 3) work in the
2nd and 3rd year of High School, 11% (N = 2) work in the
2nd, 3rd and 4th year of Elementary School, 11% (N = 2)
work in the 6th year of Middle School, 11% (N = 2) work
in the Ist year of High School and the remaining 5% (N =
1) each work with special education and work in the 7th, 8th
and 9th year of Middle School. Regarding the subject(s) the
teachers teach, 37% (N = 7) teach Maths, 26% (N = 5) teach
Portuguese, 21% (N = 4) teach Science, 16% (N = 3) teach
Computer Science, 16% (N = 3) teach Agronomy, 11% (N
= 2) teach Arts and the rest correspond to 5% (N = 1) each:
Physics, Physical Education, Philosophy, Geography, Soci-
ology, Basic Sanitation, Technical Drawing and Materials
Selection.

Regarding the use of DICTs to support teaching and learn-
ing (Figure 14), 84% (N = 16) use DICTs as support, 11%
(N = 2) do not use DICTs as support, and 5% (N = 1) some-
times use DICTs as support. As for how long the teacher
has been using the DICTs for teaching/learning, 47% (N =
9) have been using them for more than two years, 16% (N =
3) have been using them for more than ten years, 16% (N =
3) have been using them for more than a year, 11% (N = 2)
did not say how long they had been using them, and the rest
correspond to 5% (N = 1) each, namely: using them for less
than two months and using them for between six months and
a year.

About the DICTs that teachers usually use (Figure 15),
84% (N = 16) use Google Drive, 21% (N = 4) use Quizziz,
16% (N = 3) use Kahoot! and the others correspond to 5%
(N = 1) each: Google Class, Construct, Geogebra, Moo-
dle, Youtube, MindMeister, Canva, Padlet, Google Earth,
Winplot, OneNote (Microsoft), Jamboard, Openboard, Xour-
nal++, Scratch, Matlab and did not inform.
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Figure 15. The DICTs that teachers usually use.
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4.3 Preparation and execution

Before the study, an individual meeting with each participant
was held, in which the ICF, the characterization form, the
LEEM checklists, and the LEEM evaluation questionnaire
were presented. This presentation lasted around 30 minutes.
Participants were given one week to complete the LEEM
evaluation questionnaire.

The study was conducted online because we were look-
ing for participants from different levels of education and re-
gions. We held a meeting with each teacher via Meet. Af-
ter these meetings with the participants, instructions were
sent by e-mail containing the link to the data collection in-
struments. The participants carried out the activities, and
their answers were stored on the Survey Monkey* platform.
Participants undertook the following stages in the study: (1)
participants who agreed to take part in the study signed the
ICF; (2) they completed the characterization questionnaire;
(3) they read and evaluated the LEEM; and (4) they answered
the evaluation questionnaire. The average time taken to an-
swer the LEEM evaluation questionnaire was 43 minutes.

4.4 Data Analysis

The data obtained from the LEEM evaluation questionnaire
was analyzed quantitatively and qualitatively. Before analy-
sis, the data was cleaned, coded, and then organized. The
quantitative data was analyzed using descriptive statistics,

“https://www.surveymonkey.com
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looking at the participants’ responses about the TAM indica-
tors. The qualitative data was analyzed using the Grounded
Theory (GT) method, defined by Corbin et al. [1990]. GT
has three stages in the coding process: open coding (1), axial
coding (2), and selective coding (3). The first stage is open
coding, in which the data is coded according to the answer
given by each participant to each question. Subsequently, in
axial coding, the codes were grouped according to their prop-
erties and related to each other, thus forming categories that
represent their characteristics. Selective coding was not car-
ried out as the intention was not yet to create a theory. This
is because the open and axial coding stages were sufficient to
understand the feasibility of using the LEEM and make the
necessary adjustments to its content based on the teachers’
perceptions.

5 Quantitative Analysis

In the LEEM evaluation questionnaire, the answers were ob-
tained for the three indicators of the TAM3 model, which as-
sessed acceptance of the LEEM. The answers were obtained
using a five-point Likert scale (totally agree, partially agree,
neither agree nor disagree, partially disagree, and totally dis-
agree). The results of the TAM3 are described below.

The Ease of Use indicator defines the degree to which a
person believes that using a specific technology would be
easy using the following questions: (PEU1) My interaction
with LEEM was clear and understandable, (PEU2) Interact-
ing with LEEM does not require too much of my mental ef-
fort, (PEU3) I find LEEM easy to use and (PEU4) I find it
easy to use LEEM to assess the learner’s experience of us-
ing DICTs. Figure 16 shows the participants’ perception of
the Ease of Use indicator. The graph’s vertical axis repre-
sents the affirmative of the indicator, and the horizontal axis
refers to the degree of acceptance of the participants. Codes
have been added to the bars to represent the participants (P1
to P19) and their respective evaluations. In Figure 16, it can
be seen that for P1, interacting with LEEM required mental
effort (PEU2). Because P1 works with elementary school
learners, the LEEM is believed to need further adjustments
to make it more suitable for this target audience. It was also
identified that P5 partially disagreed with sentences PEU3
and PEU4, demonstrating difficulty using and evaluating LX
using DICTs. It is believed that PS5 experienced difficulties
due to the length of the LEEM, which may have caused some
discomfort when evaluating it. Overall, even in the face of
some difficulties, most of the participants were optimistic
about the acceptance of LEEM, demonstrating that it was
easy to use.

The Perceived Usefulness indicator defines the degree to
which a person believes that technology can improve their
performance through the following questions: (PU1) Using
LEEM can improve the performance of the assessment of the
learner experience in the use of DICT, (PU2) Using LEEM
can allow me to increase productivity in the evaluation of
learner in the use of DICT, (PU3) Using LEEM has increased
my effectiveness in the evaluation of the learner experience
in the use of DICT and (PU4) I find LEEM useful in sup-
porting the assessment of the learner experience in the use
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Figure 16. Ease of Use of LEEM.

of DICT. Figure 17 shows the participants’ perception of
the Perceived Usefulness indicator. In general, this indica-
tor shows a higher level of agreement in statements PU2
and PU4, which indicates that LEEM can be more produc-
tive in evaluating and useful in assessing LX in the use of
DICT. In statement PU1, participants P5 and P17 partially
disagreed, indicating that using LEEM may not improve the
performance of the evaluation of LX in the use of DICTs very
much, demonstrating a need to improve LEEM in this regard.
It is believed that P5 and P17 felt some difficulty when evalu-
ating LEEM, mainly because, in this first study, they had not
had the opportunity to apply it. For statement PU2, partici-
pant P5 partially disagreed, indicating that using LEEM did
not increase productivity in assessing learners’ use of DICTs.
It is believed that P5 made this assessment because he had
not applied LEEM in a real scenario. For statement PU3,
participant P6 partially disagreed about LEEM allowing for
increased effectiveness in assessing LX using DICTs. Itis be-
lieved that because P6 reports that he has a busy day-to-day
life, he suggests using a tool that would need to be accessi-
ble on smartphones, for example, to increase effectiveness in
assessing LX in the use of DICTs.

Finally, the Intention of Future Use indicator defines the
degree to which a person believes they would use the tech-
nology in the future through the following questions: (IU1)
Assuming I have access to the LEEM, I intend to use it, and
(IU2) Considering that I have access to the LEEM, I antic-
ipate that I will use it at other times. Figure 18 shows the
teachers’ feedback on the Intention to Use in the Future. Fig-
ure 18 shows that most participants are interested in using
LEEM. In this indicator, only P6 and P17 partially disagreed
with these sentences, showing doubts about the future use of
LEEM. Thus, it is believed that if adjustments are made to
improve the LEEM, these teachers will be able to use it.
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Figure 17. Perceived Usefulness of LEEM.
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Figure 18. Intention of Future Use of LEEM.
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6 Qualitative Analysis and Improve-
ment

The qualitative data obtained from the open questions in the
LEEM evaluation questionnaire was analyzed using the first
two stages of the GT [Corbin et al., 1990] method. In the first
stage of the GT (open coding), codes were created according
to participant feedback. Next, the codes were grouped ac-
cording to their properties, creating concepts that represent
categories. Finally, these codes were related (axial coding -
second stage). The qualitative analysis in this study aims to
evaluate and improve the LEEM items and sentences through
the participants’ suggestions. Atlas.ti version 7° was used
for this analysis. The categories and their respective codes
identified in this analysis are presented in the following sub-
sections.

6.1 Difficulties in understanding

This category represents the difficulties in understanding the
LEEM items. The suggestions were to improve the visu-
alization and understanding of the items, such as the word
pairs used (see the 1st quote from P5), clarifying whether
the advantage is for the teacher or the learner (see the quote
from P17), the quality of the SAM scale images (see the 2nd
quote from P5), clarifying whether the DICTs are effective
in the teaching and learning processes or in carrying out the

Shttps://atlasti.com/
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proposed activity (see the quote from P2), changing terms
for better understanding (see the 3nd and 4rd quotes from
P5). Other suggestions for improvement include clarifying
the preference for using DICTs for educational activity (see
the 6th quotes from P5), and clarifying the preference for
working collectively and/or individually (see the 7th quote
from P5).

“Challenging is always motivating?” (P5)

“Advantage about what? For the teacher or the learner?”
(P17)

“The drawing is small, making it difficult to identify the
expression” (P5)

“Where are they effective, in teaching/learning or the ac-
tivity” (P2)

“Do you remember or did you contribute?”’ (P5)

‘What does it mean to be authentic?” (P5)

“Did you prefer it over not using it?” (P5)

“Its difficult to determine whether it was exclusively due
to one factor, such as the use of DICTs unless the teaching
was only carried out in this way” (P5)

“Another point: what if they didn t like working together?
Will the teacher switch to individual activities or give them
the option?” (P5)

For P5’s 1st quote, the word pair in item 7 of the pre-
evaluation checklist was changed from “challenging (versus)
demotivating” to “motivating (versus) demotivating”. For
the quote from P17, item 1 of the during-evaluation check-
list (teacher) was changed from “It was advantageous to carry
out the activity with the DICTs” to “I realized that it was ad-
vantageous for the learners to carry out the activity with the
DICTs”. Based on this quote, we added the phrase “I realized
that for the learners (...)” at the beginning of each item in this
checklist. For the 2nd quote from PS5, the image quality of
the SAM scale used in the during-evaluation (learner) check-
list was improved. For the quote from P2, the instructions for
the during-evaluation checklists (learners and teacher) were
supplemented by adding the following phrase “The checklist
should be answered halfway through the educational activity.
For example, this checklist should be completed at the end
of the first week of a two-week activity. The sentences on
this checklist should be answered considering the activity in
question”.

For P5’s 3nd quote, item 3 of the focus group for post-
evaluation was changed from “Do you remember what your
contribution to the activity was?” to “What was your con-
tribution to the activity? Please comment”. For P5’s 4rd
quote, item 4 of the focus group was changed from “Do you
consider yourself authentic in carrying out the project activi-
ties?” to “Did you contribute your ideas (were you authentic)
in carrying out the project activities? Please comment”.

No changes were made to P5’s 5th quote, as the sugges-
tion is directed at item 8 of the assessment-during (learner)
checklist, which is “Did you prefer to use DICTs for the ac-
tivity?”, so it is not clear what the suggestion to change is.
The 6th quote from P5 was not made, because to use LEEM
it is compulsory to use DICTs to carry out the educational ac-
tivity and also, the aim is to evaluate the learner’s experience
during an educational activity only in this way.

No changes were made to P5’s 7th quote because item 1
assesses the learner’s preference for working individually or
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collaboratively for the LEEM pre-assessment stage. This al-
lows the teacher to assess the learner’s preference and even
change the planned activity if they feel the need. Itisup to the
teacher to define how the educational activities in their class
will be configured, whether individually or group. LEEM
only provides a way for the teacher to know the learner’s pref-
erence. Therefore, we decided to keep this item as it was.

6.2 Teachers’ perception of possible doubts
that learners might have

This category represents the inquiries about LEEM items that
teachers had to improve learner understanding. The partici-
pants suggested bringing up the meaning of some terms (see
the 1st quote from P17), improving the writing of some sen-
tences to make them simpler and more understandable (see
the quote from P5 and the 2nd from P17), checking for bi-
ased questions (see the 3rd quote from P17), analyze the fo-
cus (see the 2nd quote from PS5), and analyze the term used
(see quote from P15).

“If you understand what is effective, OK. If not, it needs
to be defined” (P17)

“How will the learner know this?” (P5)

“What needs?” (P17)

“Will anyone answer no?” (P17)

“Is it only with the DICTs or do you have the
teacher/monitor/other material?” (P5)

“Did you like it or did you find it easy? ~ (P15)

Through P17’s 1st quote, a change was made to the during-
evaluation checklists (learners and teacher). In item 12 of
the during-evaluation checklist (learner), the item “I found
the DICTs effective” was changed to “I found the DICTs suf-
ficient (effective) to complete the activity”. In the during-
evaluation checklist (from the teacher), item 7 was changed
from “The learner(s) found the DICTs effective” to “I real-
ized that the learner(s) found the DICTs sufficient (effective)
to complete the activity”. In the same way, the teacher be-
lieves that the word “efficient” may be difficult for learners
at the elementary school level to understand. Therefore, item
13 of the during-evaluation checklist (learner) was changed
from “I found the DICTs efficient” to “I found the DICTs ad-
equate (efficient) to carry out the activity within the allotted
time” and item 6 of the during-evaluation checklist (teacher)
was changed from “I found the DICTs efficient” to “I found
the DICTs adequate (efficient) to carry out the activity within
the allotted time”.

For the quote from P5, item 15 of the during-evaluation
checklist (learner) was changed from “Did you feel that the
DICTs met your needs?” to “I felt that the DICTs met my
needs to carry out the activity”. For the 2nd quote from P17,
a change was made to item 9 of the during-evaluation check-
list (from the teacher), which was changed from “Did the
DICTs meet the needs of the learner(s)” to “I felt that the
DICTs met the needs of the learner(s) when carrying out the
activity”. For P17’s 3rd quote, item 6 of the focus group for
post-evaluation was changed from “Did you feel responsible
while carrying out the activity?” to “Did you feel respon-
sible/involved while carrying out the activity? Please com-
ment”.
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For P5’s 2nd quote, in which the participant questions the
focus of items 17 and 18 of the during-assessment checklists
(learner), it is justified that the focus is always on the DICTs
and that this is clear in the instructions of the LEEM check-
lists. For P15’s quote, no changes were made to item 2 of
the during-assessment checklist (teacher). This is because
this item analyses whether the learners liked looking for ex-
tra material and/or even additional information. The aim is to
identify how the learners reacted when they did this. There-
fore, the term used is “liked it”. Also, as the LX element
assessed in this item is Desirability, we have kept the verb
liked, as it makes more sense in this context.

6.3 Negative points

This category represents the negative points of the LEEM
identified by the teachers. In this sense, one of the partici-
pants believes that the LEEM may not obtain the full veracity
of'the learner’s answers (see the quote from P13), and another
participant was concerned about the size of the LEEM (see
the 1st quote from P6). In addition, one participant found
the LEEM labor-intensive to apply (see the 2nd quote from
P6). Another participant reported that the post-assessment
checklist lacked an answer option (see quote from P5).

“This type of model doesn t give us the full picture of the
learner s real situation about the use of DICTs in the teaching
and learning process because we don t have control over the
veracity of the learner’s answers.” (P13)

“Long questionnaires can discourage teachers from an-
swering other questionnaires.” (P6)

“I would hardly use a labor-intensive tool to assess my
learners’ learning performance.” (P6)

“An answer option was missing from all the questions in
this section” (P5)

About Q13, as with any type of evaluation carried out with
learners and teachers, the reliability and veracity of the infor-
mation obtained depends directly on who is answering. To
reduce the chance of the participant not answering exactly
about their experience, we tried to provide a formative evalu-
ation in LEEM. Formative assessment is an ongoing method
that helps teachers monitor learners’ progress and identify
any challenges they face as they learn [Villas Boas, 2006].

About P6’s 1st and 2nd quotes, the LEEM has three stages,
three checklists, and a set of sentences. The only checklist
the teacher is responsible for answering is the assessment-
during checklist (by the teacher). For the other checklists, the
teacher will guide and lead the learners in completing them.
LEEM was set up in checklist format precisely to make it
easier to fill in the checklists more quickly and to serve as
a learner learning diary. In addition, the idea was to give
this responsibility to the learners so that the teacher would
have more time to support them and monitor their progress.
Even so, if the teacher doesn’t want to carry out the during-
assessment stage (the teacher’s), it is recommended that the
LEEM be partially applied, i.e., only the checklists for the
learners. It’s also worth noting that the LEEM checklists are
not completed all at once but at different times to minimize
fatigue.

Regarding P5’s quote, the post-evaluation checklist brings
questions that can be used in a focus group. It is therefore
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hoped that the focus group discussion will be held to ob-
tain the information and describe it in the items on the post-
evaluation checklist.

6.4 Redundancy of items

This category presents redundancies identified in LEEM
items, such as redundancy on the comfortability assessed in
the during-evaluation checklist (learner) (see the 1st quote
P15), redundancy when comparing the during-evaluation
checklist (learner) with the during-evaluation checklist
(teacher) (see the 2nd quote P15), and redundancy on the
comfortability assessed in the during-evaluation checklist
(teacher) (see the quote P6).

“Redundant to the above question” (P15)

“Isn t it redundant with question 2?” (P15)

“Some questions seem redundant and of the same scope,
comfortable and at ease, for example” (P6)

About the first quote from P15, the reason is that the three
items correspond to the Comfortability element, which is
being analyzed in different spheres. For example, item 20
analyses whether the learner felt comfortable accessing the
DICTs, item 21 whether the learner felt comfortable access-
ing the support materials, and item 22 whether the learner felt
at ease in the learning environment when using the DICTs.
Therefore, different aspects are being analyzed in each item
of this element. It was, therefore, decided not to make any
changes to these items.

For the 2nd quote from P15, the idea is to compare the
learners’ checklists with the teacher’s, thus evaluating the ex-
perience from both points of view. It should be emphasized
that, in a real context, these checklists will be answered si-
multaneously by different people. For P6’s quote, it is jus-
tified that the two items cited are present in the Comforta-
bility element, and analyze different spheres of this element.
Therefore, no changes were made either.

6.5 Positive points

This category presents the LEEM’s positive points, such as
the fact that it is good (see a quote from P1), that it supports
the assessment process (see a quote from P2), that it is prac-
tical and objective (see a quote from P12), that it is an inter-
esting model (see a quote from P14) and that it is complete
and suitable for its purpose (see a quote from P16).

“I think it's very good” (P1)

“I believe that LEEM will help a lot in the assessment pro-
cesses” (P2)

“It’s practical and objective” (P12)

“It’s an interesting model” (P14)

“It seemed to me to be a very complete and appropriate
tool for the type of analysis that is proposed” (P16)

It is worth emphasizing that LEEM will allow LX to be
assessed, taking into account the diversity and learning pref-
erences of the learners, as well as allowing this to be recorded
at different times during the experience of educational activi-
ties. Thus, it is believed that it will be possible to contemplate
and evaluate various aspects of LX.
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6.6 Indicators for Future Use

This category refers to suggestions for the future use of
LEEM, such as use in a real context (see a quote from P2),
dependence on changes and improvements to using it in the
future (see a quote from P5), and use in an academic research
context (see a quote from P6).

“I would like to see it working, in practice” (P2)

“It depends on the changes, the extension, and the inclu-
sion of other aspects of teaching in the LEEM” (P5)

“If I'm doing an academic research activity, then I would
use it” (P6)

Regarding the quote from P2, it is reported that the study
of LEEM in a real context is already planned and will be car-
ried out soon. About the quote from P35, it should be noted
that the LEEM has changed in line with the teachers’ requests
in this study, generating a new version. Furthermore, further
changes may be made once the study has been carried out in
a real context. About the quote from P6, it is worth empha-
sizing that the LEEM is a generic model, and it is up to the
teacher to decide which audience to apply it to.

6.7 Improvement suggestions
6.7.1 General improvement suggestions for LEEM

The suggestions for improvement were to change the order of
the word pairs to standardize them from positive to negative
(see a quote from P13), add a description of the extremes on
the SAM scale and Likert scale (see the 1st and 2nd quotes
from P2), adjust the number of questions for the same item
(see the 1st and 2nd quotes from P17) and change the term
used (see quote from PS5).

“I think in ascending order from left to right” (P13)

“The learner will have doubts when answering the ques-
tion” (P2)

“The same goes for the other questions with a Likert scale”
(P2)

“Question p 3 answers” (P17)

“Which of the two?” (P17)

“Once again, very general” (P5)

By quoting P13, the order of all the pairs of words was
changed to maintain a pattern. For example, item 2 of the
pre-assessment checklist was changed from “reactive (ver-
sus) proactive” to “proactive (versus) reactive”, leaving the
word pairs ordered from positive to negative. For the Ist
quote from P2, the description of the extremes on the SAM
scale was added, being Totally Sad and Totally Happy in the
evaluation-during checklist (learner). For the 2nd quote, the
description on the Likert scale was added, with Strongly Dis-
agree and Strongly Agree on the evaluation-during checklists
(learner and teacher).

For the 1st quote from P17, a change was made to item 9
of the post-evaluation for the focus group from “Did the ac-
tivity broaden your horizons? Did it create new challenges?
Or did you remain in your comfort zone?”” to “Did the activ-
ity generate new challenges or remain in your comfort zone?
Please comment”. For P17’s 2nd quote, item 2 of the post-
evaluation for the focus group was changed from “Did you
find the activity interesting? Surprising?’ to ‘Did you find



Learner Experience Evaluation: a Feasibility Study and a Benchmark

the activity interesting, stimulating, or thought-provoking?
Please comment”.

For the quote from P35, item 14 of the during-evaluation
checklist (learner) was changed from “Did you find the
DICTs adaptable to your context?” to “Did you find that
the DICTs applied (adapted) well to your context?”. For
this same quote, item 8 of the during-evaluation checklist
(teacher) was changed from “Did the learner(s) find the
DICTs adaptable to their context?” to “I realized that the
learner(s) found that the DICTs applied (adapted) well to
their context”.

6.7.2 Suggested improvements to the pre-evaluation
items

The suggestions were to change the word pairs in item 1 to
team/group (see quote P5), item 2 to efficiency and response
(see 1st quote from P1), item 4 to persuaded and motivated
or pessimistic and optimistic (see quote P14), item 5 to favor
learning or have no impact on learning (see quote P15), item
8 for discouraging (see the 1st quote from P16), item 9 for
adapting the language to the age group (see the quote from
P7), item 10 for shy or introverted (see the 2nd quote from
P16) and item 11 for true and uncertain (see the 2nd quote
from P1).

“From collaborative to team/group” (P35)

“Efficiency and responsiveness” (P1)

“Persuaded - Motivated or Pessimistic - Optimistic”
(P14)

“Favour learning or “have no impact” (P15)

“Swap “monotonous” for “discouraging”” (P16)

“Appropriate language for the age group” (P7)

“Replace “shy” with “shy” or “introverted”” (P16)

“True and uncertain” (P1)

For P5’s quote, the word pair in item 1 was changed
from “individually (versus) collaboratively” to “individually
(versus) group”. For P1’s Ist quote, item 2 was changed
from “proactive (versus) reactive” to “acting (versus) react-
ing”. For the same quote, the question was changed from
“I consider myself:” to “I prefer:”. For P14’s quote, item 4
was changed from “persuaded (versus) optimistic” to “pes-
simistic (versus) optimistic”.

For P15°s quote, item 5 was changed from “contribute (ver-
sus) harm” to “contribute (versus) not impact”. For the 1st
quote from P16, item 8 was changed from “encouraging (ver-
sus) monotonous” to “encouraging (versus) discouraging”.
For P7’s quote, item 9 was changed from “contextualize (ver-
sus) distract” to “concentrate (versus) distract”.

For P16’s 2nd quote, item 10 was changed from “partici-
pative (versus) sheepish” to “participative (versus) shy”. For
P1’s 2nd quote, item 11 was changed from “authentic (ver-
sus) inauthentic” to “true (versus) uncertain”. For the same
quote, the question was changed from “I consider myself” to
“I consider my ideas”.

6.7.3 Suggestion for improvements to the during-
evaluation items (learner)

The suggestions were to change item 1 to how the learner
feels emotionally (see the quote from P10), item 7 to how the
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learner feels when making improvements to the activity (see
the 1st quote from P5), item 16 to extract the feeling referring
to the use of DICTs (see the 1st quote from P15), item 17 to
change to the term “by means” (see the 2nd quote from P5)
and item 19 to improve understanding of the content when
interacting with group mates (see the 2nd quote from P15).

“How do you feel emotionally today?” (P10)

“How did you feel when you had to make the improve-
ments requested by the teacher?” (P5)

“Learner can express how they feel about learning, but in
the question, they won 't be able to extract the feeling when
using DICT” (P15)

“Replace through with “by means”” (P5)

“Were you able to improve your understanding of the con-
tent by interacting with your group mates?” (P15)

For the quote from P10, item 1 was changed from “How do
you feel today?” to “How do you feel emotionally today?”.
For the 1st quote from PS5, item 7 has been changed from
“How did you feel about making improvements to the activ-
ity requested by the teacher?” to “How did you feel about
having to make the improvements requested by the teacher?”.
For P15’s Ist quote, item 16 was changed from “Were you
able to learn the content in its entirety?” to “Did you feel that
you learned all the content of the activity?”.

For the 2nd quote from P35, item 17 was changed from
“Were you able to understand the content through the sugges-
tions for improvements in the activity that the teacher sug-
gested?” to “Were you able to understand the content by
means the suggestions for improvements given by the teacher
in the activity?”. For P15’s 2nd quote, item 19 was changed
from “Were you able to understand the content when you
talked to your group mates about it?” to “Were you able to
improve your understanding of the content when you inter-
acted with your group mates?”.

6.7.4 Suggestion for improvements to the during-
evaluation items (teacher)

Suggestions for improvement were to change item 11 to as-
sess whether learners were able to learn the content satisfac-
torily (see quote from P7) and item 13 to talk (see quote from
P4).

“The learners managed to learn the content satisfactorily”
(P7)

“To talk” (P4)

For the quote from P7, item 11 was changed from “The
learner(s) understood the content through the suggestions for
improvement requested by you” to “The learner(s) under-
stood the content satisfactorily through the suggestions for
improvement requested by you”. For P4’s quote, item 13 was
changed from “The learner(s) understood the content when
they talks to colleagues in the group about the subject” to
“The learner(s) understood the content when they talked to
colleagues in the group about the subject”.

6.7.5 Suggested improvements to the post-evaluation
items

Suggestions for improvement were for item 1 to make it clear
that all members of the group participated actively (see a
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quote from P16), item 2 to make the intention clearer (see
a quote from P13), and item 10 whether they learned from
the activity carried out (see quote from P10).

“Did everyone in the group actively participate? ” (P16)

“If the intention is to find out what situation was experi-
enced, I suggest rephrasing the question along the lines of
question 57 (P13)

“You learnt from the activity carried out” (P10)

For the quote from P16, item 1 was changed from “Did
your group participate actively?” to “Did everyone in the
group participate actively?”. For the quote from P13, item
2 was changed from “Does the activity developed relate to a
situation you have experienced?” to “Have you ever experi-
enced a situation similar to the activity developed?”. For the
quote from P10, item 10 was changed from “Do you think
that the activity made it easier for you to understand poten-
tial situations or intentions in your life?”” to “Do you think
that the learning achieved in the activity carried out will help
you in situations in your life?”.

6.7.6 Suggested improvements to LX elements

Suggestions for improvement were to replace the Authen-
tic element with Desirability for the pre-evaluation checklist
(see the 1st quote from P15) and add the elements Persistence,
Interest, Effort, and Engagement for the during-evaluation
checklists (learner and teacher) (see the 2nd quote from P15).

“I have doubts about the Authentic Element, as I don't
have an exact understanding of its meaning. I would sub-
stitute and add: Desirability” (P15)

“I would add: Persistence, Interest, Effort, Engagement
(the latter is fundamental in gamification, for example)”
(P15)

P15’s 1st quote replaced the Preference element with the
Desirability element, as the Desirability element also as-
sesses Preference. The Authentic element refers to learners’
authenticity when doing activities with DICTs. This element
has been retained, as it is hoped to obtain information on how
the learner self-assesses their activities.

For the 2nd quote from P15, the Persistence element was
added, as suggested. To this end, the item “Persisted (did not
give up) in the face of the obstacles that arose during the ac-
tivity” was added to the during-evaluation checklist (learner),
and the item “I realized that the learner(s) persisted (did not
give up) in the face of the obstacles that arose during the ac-
tivity” was added to the during-evaluation checklist (teacher).
The other suggested elements, Interest, Effort, and Engage-
ment, were not added because they are associated with other
elements such as Usability and Desirability.

7 Benchmark

Due to the various technologies to evaluating LX identified
in SMS [dos Santos et al., 2022], a benchmark also was
carried out to characterize and analyze these LX evaluation
technologies. A benchmark is a method used to measure,
compare, define best practices, implement, and improve a
product or software [Anand and Kodali, 2008]. We consid-
ered evaluation technologies such as questionnaires and mod-
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els. These technologies have evaluated LX in different con-
texts, so nine evaluation technologies were considered for
this benchmark, as shown in Table 1, codified as II to X.
These evaluation technologies were selected to make com-
parisons with the LEEM model (codified as I), which was
presented in Section 3.

Ten types of evaluation technologies were cataloged, and
some criteria were defined to analyze the LX evaluation tech-
nologies. The criteria were named Contribution, Elements of
LX, Types of LX evaluation, and Evaluation steps, present
in Table 2. Looking at the ten evaluation technologies, we
noticed some variations in the sentences, the number of sen-
tences, and the scales used. Therefore, we felt the need to
catalog these results. We also looked at whether there is any
support for using the LX evaluation technology and, if so,
what that support is. The public that evaluated each tech-
nological technology was cataloged. It was also checked
whether the evaluation technologies had automated versions
that could facilitate collecting and analyzing responses. The
criteria mentioned are shown in Tables 3 and 4.

Regarding the types of technologies (a) present in the eval-
uation technologies, there were two model type and the eight
questionnaire type (Table 2). It is believed that the question-
naire was the most used due to its practicality of application,
ease of collecting data, and the possibility of maintaining the
anonymity of the participants. However, if a more comple-
mentary LX assessment is desired, the model is the type of
technology recommended, because it provides questions that
guide the LX assessment, including the criteria that should be
assessed [Ruiz and Snoeck, 2018].

The number of LX elements identified (b) in the technolo-
gies varies between one (III, VI, VII, and VIII) and 11 (I) LX
elements. These elements directly imply the evaluation of
the components that guide the LX evaluation process [Huang
et al., 2019]. Thus, the greater the number of LX elements,
the more aspects will be assessed, resulting in a more com-
prehensive and robust LX assessment technology. For exam-
ple, the LEEM model (I) uses eleven different LX elements.
However, when the objective is a faster and less in-depth LX
evaluation, it is believed that fewer LX elements may be use-
ful. The other evaluation technologies present only one ele-
ment of LX, being Learning, Motivation, Affective learning,
and Attitudes to learning.

About the types of LX evaluation found in the technolo-
gies (c), it was noted that there is a variation between one
(III and V) and six (I) types of evaluating LX. These types
of evaluation are directly related to the LX elements, as they
guide the LX evaluation process. It is, therefore, believed
that the greater the number of LX assessment types, the pro-
portionally greater the number of LX elements. This allows
for a more holistic LX assessment, as it considers as many
aspects as possible that are present in the scenario [Huang
et al., 2019]. However, if the objective is a quicker assess-
ment, without considering most of the aspects, fewer assess-
ment technologies may be employed.

The LX evaluation occurred at different times during an
educational activity (d). In three technologies identified, LX
was only assessed after an educational activity had been com-
pleted (11, 111, and VIII). In four technologies, the evaluation
of LX occurs before and after an educational activity ends
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Table 1. Authors who evaluate LX based on SMS.

Number Evaluation technologies
L LEEM model [dos Santos et al., 2023]
I1. Questionnaire regarding experiences with e-texts [Chapman et al., 2016]
1. Post-intervention questionnaire about learners’ perceptions of the Communication Idol contest [Dune et al., 2016]
Iv. Learner satisfaction questionnaire and post-test [El Mawas et al., 2020]
V. Questionnaire to measure learner experiences [Kawano et al., 2019]
VL Semantic differential questionnaire to picture of learners’ experiences [Lykke ef al., 2015]
VIL Evaluation model of the INBECOM project [Nygren et al., 2019]
VIIL Factor analysis questionnaire [Reyna and Meier, 2018]
IX. Pre and post-test questionnaire of Stanley and Zhang [2018]
X. Questionnaire to assess attitudes and negotiations in learning [Yeh and Chen, 2019]
Table 2. Result of the benchmark.
Number a. Contribution  b. Quantities of LX elements  c. Quantities of evaluation types d. Evaluation steps
L Model 11 6 Before, during and after
1L Questionnaire 4 3 After
1I1. Questionnaire 1 1 After
Iv. Questionnaire 3 2 Before and after
V. Questionnaire 3 1 Before and after
VL Questionnaire 1 5 Before, during and after
VIL Model 1 4 Before, during and after
VIII. Questionnaire 1 2 After
IX. Questionnaire 3 2 Before and after
X. Questionnaire 4 5 Before and after

IV, V, IX, and X). In the other technologies, the LX assess-
ment occurs before, during, and after an educational activity
(I, VI, and VII). Evaluating LX at different times during an
educational activity is important to allow for continuous mon-
itoring. It also makes it possible to record LX throughout the
educational activity [Lykke et al., 2015]. Evaluating LX at
just one moment in the educational activity can directly af-
fect the results obtained because it is not possible to make
the necessary improvements when encountering a problem
halfway through the activity that could impact the end of the
LX.

About the public that used LX assessment technology (¢),
70% (N = 7) were higher education learners: I, II, III, VI,
VIII, IX, and X (Table 3). There are LX technologies that
secondary school learners, such as IV and VII technologies,
assessed. There are other roles, such as elementary, high,h
and higher school learners (I) and software engineers (V).

It was also investigated whether the assessment technol-
ogy offers support (f and g). For example, Deodato [2015]
argues that a guide or step-by-step approach is important for
a more comprehensive evaluation and to enable better prac-
tices. Thus, of the ten technologies that evaluate LX, only
three (I, VII, and X) have this type of support, allowing for a
more rigorous and complete evaluation. Thus, model LEEM
(D) in turn offers step-by-step instructions on how to apply it
and guidelines with suggestions on how to answer it.

About the scales used in the LX evaluation technologies
(h), it was noted that more than one type of scale was used.
The majority of technologies, 70% (N = 7), use the 5-point
Likert scale (I, IL, III, IV, V, IX, and X). The technology uses
a 4-point Likert scale (VIII). The LEEM model (1) also uses
the 9-point SAM scale. In addition, there are word pair scales

with varying points, for example, the LEEM (I) model uses
a 5-point scale, and the Semantic differential questionnaire
(VI) to picture learners’ experiences uses a 9-point scale.

The number of sentences (i) found varies between five
(V) and 63 (I) (Table 4). The number of sentences implies
how much information can be provided by the learner. Thus,
technologies wishing to extract more information should con-
sider that more questions may be favorable. On the other
hand, LX technologies that extract less information should
consider that they will have a quicker and less in-depth eval-
uation. It is believed that the number of sentences directly
implies how many elements and types of LX can be evalu-
ated. We investigated how sentences (j) are in the technolo-
gies that evaluate the LX. Thus, it was found that the majority
use affirmative-type sentences (90% | N = 9) and question-
type sentences (90% | N = 9). For example, for the LEEM
(I) model, 75 of the 63 sentences are affirmatives, and 11
are questions. We also checked whether the LX evaluation
technologies had automated versions that could facilitate col-
lecting and analyzing responses (k). However, we identified
that no technology that evaluates LX offers an automated ver-
sion.

Of the 10 LX evaluation technologies, 70% (N = 7) as-
sessed LX at more than one time during the educational ac-
tivity: LEEM Model (I), Learner satisfaction questionnaire
and post-test (IV), Questionnaire to measure learner experi-
ences (V), Semantic differential questionnaire to picture of
learners’ experiences (VI), the evaluation model of the IN-
BECOM project (VII), Pre- and post-test questionnaire of
Stanley and Zhang [2018] (IX), and Questionnaire to assess
attitudes and negotiations in learning X). These seven LX
evaluation technologies are presented below.
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Table 3. Result of the benchmark.

Number  e. Public who evaluated  f. Is there support? g. What is the support? h. What is the scale?
L Teachers of elementary, high Yes Instructions and step by step  Word pairs of 5 point, scale SAM
school and higher education of 9 points, and scale Likert of 5 points
1L Learners of higher education No - Scale Likert of 5 points
III. Learners of figher education No - Scale Likert of 5 points
IV. Learners of secondary education No - Scale Likert of 5 points
V. Learners of software engineers No - Scale Likert of 5 points
VL Learners of higher education No - Word pairs of 9 points
VII. Learners of secondary education Yes Step by step -
VIII.  Learners of higher education No - Scale Likert of 4 points
IX.  Learners of higher education No - Scale Likert of 5 points
X. Learners of higher education Yes Step by step Scale Likert of 5 points
Table 4. Result of the benchmark.
Number  i. Number of sentences j- What are the sentences like? k. Automated version?
L 63 Open question and affirmative sentences No
1L 19 Open question and affirmative sentences No
II1. 18 Open question and affirmative sentences No
Iv. 18 Yes/no question, open questions and affirmative sentences No
V. 5 Affirmative sentences No
VL 12 Opens question No
VIL 22 Opens question and affirmative sentences No
VIIL 33 Opens question and affirmative sentences No
IX. 48 Opens question and affirmative sentences No
X. 23 Opens question and affirmative sentences No

The LEEM model (I) that assesses LX before, during,
and after the educational activity was presented in Section
3. The Learner satisfaction questionnaire and post-test from
El Mawas ef al. [2020] (IV) evaluates LX before and after
the educational activity. Thus, two questionnaires, a pre-test
and a post-test, were developed and applied. Each question-
naire consists of nine questions, four of which are affirma-
tive and five of which are open-ended. The questionnaires
are designed to assess the learners’ knowledge, which is why
Geography teachers drew them up. The questionnaires were
drawn up and presented to the learners in printed form and
then digitized, but we couldn’t find them in the publication
to replicate it.

A questionnaire to measure learner experiences of
Kawano ef al. [2019] (V) was developed to assess LX at the
end of each learning unit. Therefore, the data from the ex-
periments were considered LX values. The values are used
to tabulate the experiences through indices using a five-point
Likert scale. For the evaluation questionnaire applied before
the educational activity, the learners’ expectations were con-
sidered, that is, what they expected of the educational activ-
ity. For the evaluation questionnaire after the educational ac-
tivity, the LX achieved after the educational activity was con-
sidered. An example taken from the post-assessment ques-
tionnaire is how well learners understood the content of the
learning unit.

Lykke et al. [2015] developed a semantic differential ques-
tionnaire to portray learners’ experiences (VI). The question-
naire is characterized by its semantic differential. The aim
is to capture learners’ connotative perceptions and attitudes
toward learning design at different moments of the educa-

tional activity. For the pre-assessment, the semantic differ-
ential questionnaire was used to analyze the learners’ percep-
tions before the educational activity. The during evaluation,
it was observed whether the learners worked actively in the
educational activity. A questionnaire was used to guide the
execution of the focus group for the post-evaluation. The
questionnaires were developed based on the 10 criteria of
“positive experiences” [Jantzen ef al., 2011]. Therefore, the
pre-assessment questionnaire has 12 pairs of opposing ad-
jectives for learners to consider. The adjectives were re-
lated to negative or positive emotional states that a learner
may have experienced during the educational activity [Lykke
et al.,2015]. A nine-point scale was organized for the ques-
tionnaire, which could be graded from -4 to 0 to +4. It was
stipulated that the pairs would have a positive and negative
value, such as “Sad X Happy”.

The evaluation model of the INtegrating BEhaviorism
and COnstructivism in Mathematics (INBECOM) project by
Nygren et al. [2019] (VII) aims to explore learners’ affec-
tive learning experiences during educational activities. The
model has five stages, being (1) the construction of an edu-
cational model; (2) the development, experimentation, and
evaluation of the game; (3) content and translations, experi-
mentation, and evaluation of the tutor system; (4) presenting
a course; and (5) generating a theory. For the third phase of
the INBECOM model, a pre-questionnaire, an intervention
(during-questionnaire) and a post-questionnaire were carried
out. The intervention (questionnaire-during) includes inter-
views, diaries/learning records, observations, questionnaires
and diaries/records of feelings. For interviews, it is sug-
gested to carry them out with a group of learners, that is, two
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to three per interview, and there is an example of a question
used: “How did the sticks help you solve problems?”. For
the observations, the learning diaries/records, and the feel-
ings diaries/records, it is suggested that the teacher record
the teaching and the learners’ experiences in parallel with the
educational activity. There are no examples of the questions
used for the pre-test and post-test questionnaires.

The evaluation of LX carried out by Stanley and Zhang
[2018] took place through two questionnaires (IX), a pre-test
and a post-test. The pre-test questionnaire assesses factors
relevant to how class activity affects each learner’s results
during an activity. The post-test questionnaire focused on
the learners’ behavior and perceptions after the educational
activity. The questionnaires had 10 questions and 38 sen-
tences, where for the pre-test, they were question-type, and
for the post-test, they were affirmative-type sentences. An
example of a question for the pre-test is ‘How many hours do
you work per week on average? For the post-test, an example
sentence is “The class was an enriching experience”. Other
examples are present in the Table 5. A five-point Likert scale
was used for the answers to the questionnaires, ranging from
totally disagree to totally agree.

The Questionnaire to assess attitudes and negotiations in
learning of Yeh and Chen [2019] (X) was designed to in-
vestigate learners’ attitudes to the experiences of the edu-
cational activity carried out. A pre-questionnaire was car-
ried out to obtain information from participants on whether
they owned smartphones and their preferences. The post-
evaluation questionnaire was developed based on the Davis
[1989] constructs: Perceived ease of use, Perceived useful-
ness, Attitude towards use and Intention to use. The ques-
tionnaire contains 15 questions, which learners can answer
on a five-point Likert scale. Additionally, there are 8 open-
ended question phrases.

8 Discussions

8.1 Feasibility study discussions

Through this feasibility study made with LEEM, it can be
affirmed that the LX assessment is essential for verifying
learning experiences with DICTs. In this sense, Tabares et al.
[2021] emphasized that the LX assessment contributed to di-
agnosing weaknesses in learning. This LX assessment makes
it possible to identify learner behavior and content that still
needs to be better understood, using elements of LX that help
to identify aspects that can influence the results of this as-
sessment. In the work of Ruiz and Snoeck [2018], it was
observed that learners learn better when a model is used and
it is appropriate to their needs and interests. It is, therefore,
believed that the proposed LEEM model will provide satis-
factory results and a meaningful learning experience medi-
ated by DICTs.

Unlike the work of Ruiz and Snoeck [2018], Tabares et al.
[2021] and Martinelli and Zaina [2021], which evaluated LX
during and/or at the end of the activities, LEEM follows the
recommendation of Huang ef al. [2019] to be as comprehen-
sive as possible to collect the learning experience at various
times (before, during and after learning). This type of evalua-
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tion promotes continuous monitoring and recording of LX’s
progress throughout the learning process. In this way, this
feasibility study sought to improve the LEEM based on teach-
ers’ feedback. With this, it is hoped to contribute to the HCI
community using a robust LX assessment model, organized
into three stages and providing different types of assessment
to promote better interaction with DICTs in learning.

In short, the main improvements to the LEEM, through
this study, are in improving the LEEM items, as detailed in
Section 6. There were generic terms, some items with more
than one question, redundant items, and the need to add a
new LX element. Therefore, it can be said that the objective
of the feasibility study was achieved, as it created a body of
knowledge about the LEEM and, consequently, allowed it to
improve and evolve.

8.2 Benchmark discussion

The benchmark presented in this article aims to characterize
the LX evaluation technologies identified in the SMS [dos
Santos et al., 2022]. This characterization occurred through a
need to find synthesized information about the LX evaluation
technologies.

The results showed that 40% (N = 4) of technologies use
only one element to perform the LX assessment. On the other
hand, the LEEM model includes 11 distinct LX elements. It
is believed that the more LX elements are used in the as-
sessment, the more aspects will be perceived related to the
learners’ difficulties and needs that can impact their learning
process.

Another outcome identified is whether there is support and
what that support is. Thus, only 30% (N = 3) of technologies
presents a step-by-step guide for the use and/or application of
the LX evaluation. In addition, one technology offers instruc-
tions for applying and filling out the model (I). Therefore,
this orientation is considered a differentiator, as it allows for
amore comprehensive assessment and the application of best
practices.

9 Limitations

Some limitations can affect the validity of the study. There-
fore, this study categorized the limitations according to
Wholin et al. [2012] and classified as internal, external, and
conclusion.

For the internal limitations, we considered two limitations
that could lead to an inadequate interpretation of the study
results, namely (1) training effects and (2) time. To avoid
training effects (1), all participants received the same type of
training and followed the same scope and instructions. In ad-
dition, about evaluation time (2), each participant was given
seven days to evaluate the LEEM and answer the evaluation
questionnaire.

The external limitation was that all the participants were
teachers. In other words, it was not carried out with learn-
ers. At this initial stage, the study focused on validating the
LEEM to improve it before it was applied in a classroom, and
the results are considered to be indicative rather than conclu-
sive.
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Table 5. Part of questions and sentences used in the study of Stanley and Zhang [2018].

TestNumber Sentences

Pre. Ol1. With which gender do you identify?

Pre. 02. How old are you?

Pre. 03. Do you identify as Hispanic?

Pre. 04. What was the highest school completed by your mother or parent 1?
Pre. 05. What was the highest school completed by your father or parent 2?
Pre. 06. Are you eligible, or have you received a Pell Grant?

Pre. 07. How many hours do you work per week on average?

Pre. 08. How many credits did you take last semester?

Pre. 09. Is English your first language?

Pre. 10. How many previous online courses have you taken?

Post Ol. I am able to easily access the Internet as needed for my studies.
Post  02. I am comfortable communicating electronically.

Post 03. Iam willing to actively communicate with my classmates and instructors electronically.

Post  04.
Post  05.
Post  06.
Post 07.
Post  08.
Post  09.
Post 10.

I feel that my background and experience will be beneficial to my studies.
I am comfortable with written communication.
I possess sufficient computer keyboarding skills for doing online work.
I feel comfortable composing text on a computer in an online learning environment.
I am motivated by the material in online activities.
Learning is the same in class and at home online.
I feel that I can improve my listening skills the same working online as in an-person class

For the limitation of conclusion, it was considered that the
study was carried out remotely. Therefore, it was impossible
to control for bias caused by external factors. Some external
factors of the environment may have compromised the re-
sults, such as noise in the classroom while using the LEEM
or interruptions during the study. However, based on the re-
sults, it was considered that the participants fulfilled all the
tasks requested in the study and contributed to improving the
LEEM.

Threats that could not be controlled about the benchmark
may have influenced our research results. For example, (i)
insufficient information in article to be extracted; (ii) non-
standard terms of LX aspects; (iii) lack of detailing of LX
evaluation technologies. However, we believe that the peer-
review process reduced the impact of these threats.

10 Conclusions and Future Work

This article aimed to present LEEM, a model that allows LX
to be assessed when interacting with DICTs, encompassing
different assessment forms and as many elements as possible.
Through the results obtained with LEEM, teachers will be
able to better prepare their next lessons with feedback from
learners at different times in their learning.

This article also presented the feasibility study to improve
and evolve LEEM. The quantitative results of the TAM in-
dicators showed that most participants found LEEM easy to
use and useful and that they intend to use it in the future.
It was also noted that teachers considered that the LEEM
may require mental effort to answer. To improve this aspect,
changes were made to the terms in the LEEM items.

The qualitative analysis revealed the difficulties identified
by the teachers in the LEEM and the possibilities for improve-
ment, such as making the checklists’ items clearer and more
cohesive according to the objective of each element of the

LX assessed. The participants also reported the size of the
LEEM as a negative point. On the other hand, it is believed
that applying it according to the recommendations (before,
during, and at the end of the educational activity) won’t cause
so much fatigue when filling it out. However, it will only be
possible to assess fatigue when LEEM is applied in areal con-
text. Overall, based on the qualitative analysis, it was also
realized that the LEEM is a practical, interesting, objective,
and appropriate assessment model for the type of analysis it
is intended to carry out.

The study’s main technologies reported in this article point
to the need to improve the items, scales, and LX elements
present in the LEEM. The items on the pre-assessment check-
list were organized gradually, from the most positive to the
most negative. On the other hand, the items on the during-
assessment checklist (learner) had to be adjusted according
to the feeling scale (SAM scale) or the learning scale (Likert
scale). In addition, the Persistence element had to be added
to the during-evaluation checklists (learner and teacher), as it
allows us to assess how the learner reacted to obstacles dur-
ing the educational activity [Fotaris ef al., 2016]. Overall,
through this feasibility study, it has been possible to create a
body of knowledge through the evolution of LEEM and also
to determine its viability.

The current version of the LEEM contains six different
ways of assessing LX (Opposite Adjective Pairs, Experience
Criteria, Feelings Notes/Records, Learning Notes/Records,
Observations, and Focus Groups) and 12 elements of LX
(Skill, Value, Participation, Authentic, Usability, Preference,
Desirability, Adaptability, Comfortability, Persistence, Re-
sults and Satisfaction). This version can be found at link®.
The benchmark carried out showed that there are no auto-
mated LX evaluation technologies of those identified in the
SMS that are of the questionnaire and model type. The bench-

®https://figshare.com/s/188c4b881ed164072244
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mark allowed us to compare LX evaluation technologies,
identifying that most of them evaluate LX in more than one
moment of educational activity. In addition to allowing you
to compare the number of elements and ways to evaluate the
LX. In future work, we intend to conduct a case study with
LEEM in two different classes with learners and their respec-
tive teachers on the Computer Science course at the Federal
University of Parana. This study will evaluate LEEM in a
real context and identify points for improvement.
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