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Abstract - To facilitate teachers convey educational
scenarios, the study reviews five learning design tools:
Leaarning Designer, eXe Learning, LAMS, EdCrumble,
and Cadmos. Previous research emphasizes the importance
of learning design in enhancing teaching quality and
simplifying the selection of appropriate tools to cater to
educators’ varying levels of experience, especially new
teachers. The primary aim is to assess the ability of these
tools to support teachers throughout the three design
phases: conceptual, authoring, and
implementation/sharing enabling them to effectively
capture and represent a two-hour digital literacy scenario.
Forty teachers from a VVocational High School participated
in the research. They attended workshops where each
design tool was used to model an educational scenario
aligned with the curriculum. Workshops introduced
teachers to each tool, followed by a practical application of
representing a predefined scenario. Data were collected
through questionnaires, which were analyzed for
reliability and trends in satisfaction. Statistical indicators,
such as Cronbach’s alpha, were used to validate the
results. The tools demonstrated varying strengths:
Learning Designer excelled in conceptual guidance, while
edCrumble offered comprehensive graphical summaries.
Graphical representation was strong in LAMS,
edCrumble, and Cadmos, whereas Learning Designer and
eXe Learning leaned towards verbal descriptions. Key
gaps included limited support for metacognitive objectives
and resource classification. Implementation in LMS
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systems and sharing capabilities also varied among the
tools. The study concludes that although the tools
meaningfully support teachers in learning design,
enhancements are necessary to address existing gaps.

Keywords - Learning design tools, educational
scenarios, digital literacy, teacher experience, tool
evaluation, design phases, conceptual guidance, Vocational
Education.

1. INTRODUCTION

T HE learning design process involves making decisions
about the pedagogical approach, planning learning
activities and resources, and defining the roles of all
stakeholders [1], [2], [3], [4]. An essential asset for teachers is
a deep knowledge of learning design, as it enhances the quality
of teaching [5] and enables the adoption of innovative
practices that meet the requirements of new pedagogical
programs [6], [7], [8]. On the one hand, creating high-quality
courses requires improving teachers' design skills [9], [10],
and on the other hand, teachers prefer to minimize the time
spent designing for learning [11]. Therefore, supporting
teachers in learning design remains a challenge [12]. It is
recommended that they receive guidance in the design field to
enhance their competencies and professional development
[13].

Researchers are developing appropriate tools and studying
various conceptual approaches that support learning design
[14], proposing different tools [15], [16], [17], [18] for all
process phases [15]. Despite the intense debate in the field of
learning design [19], teachers' adoption of learning design
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tools remains low [19], [20], [21], [22], [23], [24], [25], [26],
due to the confusion caused by the many tools [27] and the
risk of representing their design decisions without precision
[28], [29].

Learning design tools employ various pedagogical
approaches and require different levels of digital
competencies, depending on their complexity and the user's
experience in learning design [30]. Since there are many tools
available but their use remains limited, it is important to
evaluate them based on how effectively they can support each
phase of the learning design process [19], [31].

Teachers must select the right learning design tool to
support their decisions without investing too much time [11].
Therefore, it is essential to empower teachers to adopt learning
design tools and depict their learning scenarios, as this
enhances the design process [18], [29]. The main challenge of
the research is to capture the functions and features of the
available learning design tools. The aim is to facilitate
educators in choosing the appropriate tool that can accurately
represent their teaching scenarios at each phase of the design.

Recognizing the lack of practical guidance for educators in
representing learning plans in design tools [3] and influenced
by the work of [18], which examines how different learning
design (LD) tools capture educational scenarios, this research
aims to explore the various approaches offered by five LD
tools. By adopting the 'authoring and sharing tools' category
proposed in [3], the study excludes non-active tools within this
category. Five tools are selected (Learning Designer, eXe
Learning, LAMS, edCrumble, and Cadmos) to examine the
unique perspectives of each tool, based on teachers'
preferences, when documenting and illustrating a learning
scenario.

II. LITERATURE REVIEW

A.Related Work

Research on learning design has often focused on evaluating
individual learning design tools [31], [32]. However, relying
on a single tool can limit teachers' learning design experiences
to the features of that particular tool [25].

In their research [33] evaluate the Learning Designer tool
and report that it has the potential to share teachers' learning
designs and visually represent learning activities. Furthermore,
the tool encourages reflection on teachers' pedagogical
choices, while the graphical representation of activities and
analysis in various dimensions enhances the organization and
understanding of learning objectives [34].

Another study evaluating the edCrumble tool reports that it
offers innovative features, such as design analytics and
community collaboration, which assist teachers in visualizing
their design decision-making [35]. Furthermore, the tool
facilitates the sharing and adaptation of learning designs by
providing a temporal representation [35]. In another study
[36], educators and experts evaluated the GLO Maker,
Microsoft LCDS, and Course Lab tools to assess their ease of
use and user satisfaction. Other studies examine how Learning
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Design tools can support the different phases of learning
design, emphasizing that they should offer enough flexibility
to encourage creativity, while at the same time maintaining a
clear structure to guide the teacher [31]. Lastly, the ILDE
(Integrated Learning Design Environment) platform aims to
assist teachers in designing learning activities by offering tools
that enable them to create, design, edit, and share learning
plans [29].

Integrating digital tools into learning design can assist
teachers' professional development [37] as these tools can
potentially enhance their design decisions [5]. Numerous
learning design tools have been created to help teachers
articulate their lessons and clarify their ideas based on their
design choices [33]. However, teachers will need appropriate
guidance to adopt design tools that support all phases of the
learning design process and to ensure that learning design
becomes a catalyst for innovation among educators [6]. The
key question is how teachers will choose the right tool that
bolsters their design efforts without investing excessive time
[11].

Unlike previous studies that focus on individual tools or
isolated phases of the learning design process, this work
introduces and empirically applies an evaluation framework
aligned with the entire learning design lifecycle. The resulting
consolidated table clearly highlights the strengths of the tools
across different phases, thereby providing a reliable and
reusable reference framework for both teachers’ tool selection
and future research studies.

B. Learning Design

Learning design aims to craft educational activities that
highlight the "intuitive processes" of educators [21]. It
encompasses the content and methods used during a learning
process to achieve specific educational objectives for students
[33]. Typically, it is organized as a sequence of learning
activities that focus on developing particular skills and
knowledge [21]. The development of various learning design
tools helps teachers to articulate their courses and clarify their
ideas based on their design decisions [33]. However, the steps
that support learning design follow a life cycle, and
researchers have proposed several models to describe this life
cycle. This study is based on the design model detailed in the
METIS project [30], which simplifies complexity by
presenting three design phases: conceptual, authoring/design,
and implementation/sharing [7], [29], [38].

In the conceptual phase, teachers evaluate all the
characteristics of their intervention's learning environment.
They analyze the target characteristics and establish the
learning objectives that the intervention aims to achieve [39].

The representation of the educational scenario is realized in
the authoring/design phase, supplying the necessary
information for the specific teaching intervention. Learning
activities are meticulously planned during this phase, and their
flow is established [38].

Finally, the design is delivered as a course in the
implementation phase [31]. It is determined how it can be
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shared with other teachers [39], [40]. The learning design can
be completed at this stage, with all the required details
developed in a specific teaching context using a specific digital
learning platform/LMS) [31], [38]. In this phase, before the
course is carried out in class, it is crucial for teachers, after
completing their design, to review it and make any necessary
changes, thereby redesigning their pedagogy [33], [41]. For
instance, if a teacher describes an activity and finds that the
initially allocated time is insufficient for completion, they
should be able to revise the design. The research team also
sought to study teachers’ satisfaction regarding how the tools
present the percentages of activity types and time taken in their
scenario, allowing them to reflect and redesign accordingly.

III. METHODS AND MATERIALS

A. Educational Scenario

The study refers to a two-hour teaching scenario for first-
year high school students aged 15 to 16. The scenario is about
"Digital Literacy" in the context of "Communication and
Collaboration through Digital Environments" and it was
inspired by an exemplary scenario found on AESOP's digital
repository: https://aesop.iep.edu.gr/node/7259. The lesson is
intended to be taught in the "Computer Science" class and has
been adapted to the current study's goals and objectives to
accommodate curriculum-approved pedagogical methods.
Designed as a structured learning experience [42], the scenario
was implemented using five popular learning design tools:
Learning Designer, eXe Learning, LAMS, edCrumble, and
Cadmos [29], ensuring a comprehensive evaluation of their
effectiveness in the instructional design representation.

B. Research Focus and Questions

The research aims to guide teachers in selecting suitable
design tools to accurately represent their instructional
decisions and assist them throughout all phases of the design
process. The study evaluates how five widely used learning
design tools support the representation of a learning scenario
in alignment with the three-phase design model: conceptual,
authoring/design, and implementation/sharing.

The research questions are the following:

* RQIl: How effectively do learning design tools support
teachers' decision-making in the conceptual phase?

* RQ2: How effectively do learning design tools enable
teachers to make design decisions during the authoring/design
phase?

* RQ3: How effectively do learning design tools assist
teachers' design decisions during the implementation/sharing
phase?

The study provides a comparative analysis of the features
and specifics of five learning design tools to help choose the
most appropriate one. This enables teachers to select the best
tool for their teaching practice without compromising their
design decisions.

E-ISSN: 2074-1316

87

Volume 20, 2026

C.Case Study and Data Collection

The research is a case study conducted at a Model
Vocational High School. It employs a descriptive and
exploratory analysis of 40 teachers’ opinion about how
effective the five learning design tools are in supporting all
phases of design. The study also examines how these tools
contribute to professional development, school unit progress,
and the fostering of collaboration among educators.

As part of the methodology, 40 teachers from Model
Vocational High Schools participated in an introductory
seminar to enhance their understanding of learning design.
This was followed by five-hour workshops dedicated to one of
the five learning design tools. The teachers were divided into
ten groups and each received a copy of the prototyped
collaborative scenario. In addition, the pedagogy for the
scenario (Fig. 1) and its flow diagram (Fig. 2) were provided
to aid comprehension.

Starting point - Infroduction of new knowledge
Comprehension

= The teacher encourages and motivates the students about the subject.
- Students study the new knowledge
« Participation in a discussion.

—[ Research the topic & Create a solution

= Smudents study the problem
= They analyze and discuss the topic in groups.

+ Students engage in problem solving
Fig. 1: Teaching scenario
Source: created by the authors

Presentation of the solution

+ Presentation of solutions to the entire class

Assessment

* The teacher assessesthe students.

S
]

The WWW opens a window in the world

Phase 1

Phase 2

Phase 3

Phase 4

Assignment
Designs websie

Fig. 2: Scenario's flow diagram
Source: created by the authors

During the workshops, teachers utilized the specific features
of each tool to represent the scenario accurately. The research
team provided guidance and observed the process. After each
workshop, teachers completed an online questionnaire to
assess the effectiveness of each tool in supporting the three
design phases. The questionnaire was developed based on
literature addressing the three-phase model of the design life
cycle [30] and the factors influencing each phase [31], [38].
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IV. RESULTS

A survey of 38 questions was used to collect the answers
comprising of both quantitative and qualitative questions at the
conclusion of each workshop. Demographic revealed that
62.5% of the teachers were female and 37.5% were male,
indicating an almost even representation of genders among the
participants. In the sample 27.5% of teachers were under the
age of 35, 37.5% were between the ages of 35 and 45. The
teachers represent a wide range of scientific fields, giving a
broad understanding of perspectives, but the technical
specialties accounted for the majority (70%). 75% of the
participants had at minimum two years of teaching experience,
suggesting that the study takes into consideration viewpoints
of teachers with various experience levels.

A large percentage of the teachers (87.5%) declared
familiarity with the concept of learning design, although their
expertise in learning design tools varied. Nevertheless, all
teachers expressed their desire to learn and adopt multiple
tools to support their learning design efforts, indicating its
importance and that is timely topic within the educational
community (Fig. 3).

EE

W very Poor
EPoor
[JAcceptable
BWGood
DVery good

Fig. 3: Teachers' expertise in learning design tools
Source: created by the authors

Initially, Cronbach's alpha was used to evaluate the internal
coherence of the subscale factors for each phase [43]. As
shown in Table I, Table II, and Table III, all aspects relevant
to the three design phases exhibit high internal consistency,
indicated by alpha coefficients that exceed the recommended
level of 0.70 [44], [45], [46]. Therefore, the scale, as
mentioned earlier (See Appendix), that assesses the way in
which learning design tools support the representation of a
learning scenario according to the three-phase design model -
conceptual, authoring/design, and implementation/sharing - is
appropriate, with high validity and reliability.

Table I. Reliability Statistics - Conceptual phase

Cronbach's | Cronbach's Alpha Based
Tool Alpha on Standardized Items | N of Items
Learning Designer ,889 ,890 12
eXe Learning ,744 ,753 12
LAMS ,764 776 12
ILDE/edCrumble ,792 ,827 12
Cadmos ,813 815 12

Source: created by the authors
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Table II. Reliability Statistics - Authoring phase

Cronbach's | Cronbach's Alpha Based
Tool Alpha on Standardized Items | N of Items
Learning Designer ,764 ,768 9
eXe Learning ,884 ,886 9
LAMS ,730 ,723 9
ILDE/edCrumble , 744 ,732 9
Cadmos ,723 724 9

Source: created by the authors

Table III. Reliability Statistics - Implementation phase

Cronbach's | Cronbach's Alpha Based
Tool Alpha on Standardized Items | N of Items
Learning Designer 776 ,790 7
eXe Learning ,718 ,729 7
LAMS , 769 774 7
ILDE/edCrumble ,806 ,808 7
Cadmos ,846 ,850 7

Source: created by the authors

As shown in Table IV and Table V, the findings from the
Mann-Whitney U and Kruskal-Wallis tests indicated that
teacher characteristics such as gender and teaching experience
did not significantly influence perceptions of tool effectiveness
(p > 0.05).

Table IV. Mann-Whitney U Test by Gender

Learning eXe
Designer | Learning | LAMS | edCrumble | Cadmos
Mann-Whitney U | 153,500 | 178,000 | 127,500 171,000 | 179,000
Wilcoxon W 478,500 | 298,000 [ 452,500 291,000 | 299,000
4 -,950 -265| -1,678 -,461 -,238
Asymp. Sig. (2- 342 91| 093 o45| 812
tailed)
Exact Sig. [2%(1-
tailed Sig)] ,346 ,804 ,094 ,659 ,825
a. Grouping Variable: Gender
Source: created by the authors
Table V. Kruskal-Wallis Test by Age Group
Learning | eXe Learning | LAMS | edCrumble | Cadmos
Designer
Chi-Square ,560 5,100 ,996 2,604 1,858
df 3 3 3 3 3
Asymp. Sig. ,906 ,165 ,802 457 ,602

a. Kruskal-Wallis Test
b. Grouping Variable: Age
Source: created by the authors

Frequency analysis was conducted to identify patterns and
trends in the responses collected on the 5-point Likert scale.
Table VI (E9a to E9]) illustrates how learning design tools
support teachers' design decisions during the conceptual phase,
while Table VII offers an overview of the response distribution
in this phase.

As shown in Table VII, the frequency analysis reveals that
all teachers agree or strongly agree that all five LD tools
accurately describe the scenario’s application framework
(E9_a) and learning objectives (E9_b).



INTERNATIONAL JOURNAL OF EDUCATION AND INFORMATION TECHNOLOGIES

DOI: 10.46300/9109.2026.20.10

Table VI. Tool support for teachers’ design decisions in the
conceptual phase
Source: created by the authors
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them.

Table VII. Distribution of responses in the conceptual phase

Tool E9a | E9b | E9c | E9d | E9e | EOf | E9g | E9h | E9i | E9j | E9k | E9l - -
Cearning | Median | 5,00 | 5,00 | 5,00 | 4,00 | 3,00 | 5,00 | 5,00 | 4,00 | 5,00 | 5,00 | 5.00 | 5,00 B9 | ESb | E9 | E9d | B9 | EOF | B9 | BSh | B9 | E9j | E% | B9l
Designer | Mode s 5| 5| 4] 3 5| s 4] 5| 51 51 5] |t % | % | % | % | % | % | % | % |%]|%w]|%]|%
Std.Dev. | ,501 | 483 | ,483 | ,608 | .464 | ,506 | ,504 | ,630 | ,496 | ,501 | ,504 | ,501 Learming | Stongly | ) ) ) ) ) ) o 1o lo ol
leXe Median | 4,00 | 4,00 | 2,00 [ 4,00 | 2,00 | 4,00 | 4,00 | 4,00 [ 2.50 | 1,50 | 1,00 | 4,00 Designer di:sagrcc
Learning | Mode 4| 4 2| 4| 2| 4 4 4| 2 1 1 4 Disagree | 0 0 0 0 0 0 0 0 o fojo]o
Std.Dev. | ,452 | ,496 | ,483 | ,591 | ,543 | ,452 | ,439 [ ,350 | ,736 | ,554 | ,423 | ,385 Neither
ILAMS Median | 4,00 | 4,00 | 1,00 | 2,00 | 4,00 | 2,00 | 2,00 | 4,00 | 1,00 | 1,00 | 1,00 | 4,00 fffe 0 0 o |75 [700] o 0 100 | 0 0 0 0
Mode 4 4| 0 2| 4| 2| 2| a4 1| 1 1| a disagree
Std.Dev. | ,335 | ,496 | ,504 | ,501 | ,335 [ ,526 | ,501 | ,450 | ,362 | ,452 | ,452 [ ,572 Agree 425 | 350 | 350 | 550 | 300 | 475 | 450 | 550 | 400 | 425 | 450 | 425
ledCrumble] Median | 5,00 | 4,00 | 3,00 | 3,00 | 3,00 | 5,00 | 5,00 | 5,00 | 5,00 | 2,00 | 5,00 | 5,00 Strongly 0 o | s ) ) o | 350 | eoo )
Mode 5 4 3 3 4 5 3 3 5 2 3 3 agree 57,5 5,1 65, 375 52,5 355, 5, X 57,5 | 55, 57.5
Std.Dev. | ,483 | ,504 | ,749 | ,733 | ,723 | ,496 | ,490 | ,464 | ,490 | ,379 | ,490 | ,490 Total 100,0 | 100,0 | 100,0 { 100,0 | 100,0 | 100,0 | 100,0 [ 100,0 | 100,0 | 100,0 | 100,0 | 100,0
(Cadmos | Median [ 5,00 [ 4,00 5,00 [ 5.00 [4.00 [2.00 [ 4.00 [ 450 [ 5.00 [2.00 [ 5.00 [500] | eXe . Suwongly [ o |3s0] o |300] o o o | o s |7s] o
Mode s a4l 51 s[ a4l 2 4] 4] s[ 2] 5] s caming | e
Std.Dev. | 385 | 474 | 464 | 496 | 439 | 417 | 423 | ,506 | ,504 | ,483 | ,504 | .504 i 0 0 | 650 ] 50 | 650 ] © 0 0 |3500]475 1225 0
a. Multiple modes exist. The smallest value is shown Neither
agree 0 0 0 |300]| 50 | 275 | 250 | 100 [350| 25| 0o |175
nor
disagree
However, everyone agrees or strongly agrees that the Azree | 25 | 600 | 0 650 | o | 725|750 | 875 |150] 0 | 0 |82
Learning Designer tool effectively guides the formulation of s 275 [ 400 | o | o | o | o [ o J2s | o o]0 o
cognitive and metacognitive objectives (E9_C, E9 _J) In Total 100,0 | 100,0 | 100,0 | 100.0 | 1000 | 100,0 | 100,0 | 100,0 |100,0|100,0 | 100.0 [ 100,0
. . . LAMS Strongly
contrast, none of the other tools assist in formulating disgree | O | O SN0 0 ) O 3045 0 880|725 TS5 0
4l . . 3 Disagree 0 0 45,0 57,5 0 62,5 57,5 0 15,0 | 27,5 | 27,5 5
metacognitive learning objectives. Furthermore, all teachers —
concur that the Cadmos tool adequately supports the guidance wee o | o | o {4s| o |25 | o |75 |0 |0 ]| o |25
of cognitive objectives (E9_c). Additionally, there is a strong e B R B TN Rvys e e v e
agreement that the Cadmos (100%) and Learning Designer Seonghy [ 0T a00 [ 0 | o |2s | o | o |ns] o] o oo
(92.5%) tools satisfactorily support the representation of the Total [ 100,0 | 100,0 | 100,0 | 1000 | 1000 | 100,0 | 100,0 | 100,0 {100,0]100,0[100,0 | 1000
scenario’s roles (E9_d). Everyone agrees or strongly agrees | <™ |3 | o | o | o | o | o | o | o | o [0 |us|o|o
that the LAMS and Cadmos tools offer functions and standards Disagree | 0 | 0 |2s0 | 175|150 | 0 | o | 0 |0 [850)0 |0
. . . . Neither
that support learning strategies with pre-built templates swee | o | g {aso faas w00 | o [0 | o [0 |as| o] o
(E9 _e). However, a significant percentage of participants disagree
. . .. . . Agree
(40%) maintain a neutral position regarding the ability to — 330 | 530 | 300 | 400 | 450 | 400 ] 373 | 300 | 75| O | 373 | 57
. . . . trongly
perform this function with the edCrumble tool. In comparison, sgre bl Mol I IR IR el O I el M Rl
. . . ofal 100,0 | 100,0 | 100,0 [ 100,0 | 100,0 [ 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
45% agree that the tool incorporates learning theories and |(——
pedagogical strategies. Moreover, the survey indicates that dongy Lo [ o | o | o f o fuas| o | o | o 0] 0 |0
participants agree or strongly agree that the Learning Designer
0 . 0 0 Disagree 0 0 0 0 0 82,5 0 0 0 75,0 0 0
(100%), eXe Learning (72.5%), and edCrumble (100%) tools
adequately support the representation of the educational Neither
. . . . agree 0 0 0 0 0 | 50| o 0 0 50| 0o
scenarios’ enactment in class or remotely, in the conception e
phase (E9_f).
In contrast, they disagree or strongly disagree with the fAwee | 7S GRS ] 00100 ) IO 0 ) TR | 00 90 0 JHR0 1480
V) 0, 1 >
LAMS (97.5%) and Cadmos (95%) regarding the tools Sty | o5 | sas | 700 | 0o | 250 | 0 |25 | so0 [ss0| o [ss0 [ ss
support for this option (E9_f). Except for the LAMS tool, all
participants agree or StI'OIlgly agree with the ablllty to visualize Total 100,0 | 100,0 | 100,0 | 100.0 | 1000 | 1000 | 100,0 | 100,0 |100,0|100,0 | 100.0 [ 100.0

individual or group activities (E9 h) and represent the
teacher's presence or absence in the scenario (E9_g) for all the
tools.

Regarding satisfaction with the learning design tools that
depict the execution timeline for all scenario activities (E9 i),
all participants either agreed or strongly agreed that the
Learning Designer, edCrumble, and Cadmos tools effectively
support this feature. However, they did not find the LAMS
tool to be sufficient. However, 50% disagreed with the eXe
Learning tool, and 35% maintained a neutral position on this
feature. Finally, all participants agree or strongly agree that
tools allow the visualization of the various types of activities
(E9 k), except for eXe Learning and LAMS. Overall, the
guidance offered by the tools for representing the learning
design in the conception phase (E9 1) is satisfactory for all of

E-ISSN: 2074-1316
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As shown in Table VIII, participants' responses to question
10 focus on different aspects of the tools they have or would
like to have to facilitate the representation of the design during
the conceptual phase.

Table IX shows teachers' satisfaction with the tools based
on the factors influencing the authoring/design phase. In
contrast, Table X presents an overview of the distribution of
responses following frequency analysis for questions Ella
through E11i.

Table VIII. Given answers to the open-ended question during
conceptual phase
Response Category (responses included more than
one category)

LD Tool Frequency
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Learning The tool suggests specific verbs to formulate the 9 (22,5%)
Designer scenario's cognitive and metacognitive learning

objectives.

The tool’s design approach requires teachers to use 9 (22,5%)

only one pedagogical theory.

Having separate frameworks for capturing scenarios’ 2 (5%)

metadata is helpful.

The tool provides useful statistical analysis capabilities 8 (20%)

regarding both the duration of learning activities and

their types.

None 12 (30%)
eXe Inability to capture the scenario’s duration. 6 (15%)
Learning It does not include functions for integrating standard 7(17,5%)

learning and pedagogical approaches.

Lack of separate frameworks for capturing scenarios’ 8 (20%)

metadata.

Not all types of activities have their duration captured. 4 (10%)

None 15 (37,5%)
LAMS Inability to capture the scenario’s duration. 9 (22%)

Lack of separate frameworks for capturing scenarios’ 8 (20%)

metadata.

Inability to define scenarios’ roles. 10 (25%)

None 13 (32,5%)
edCrumble | The tool does not suggest specific verbs to formulate 10 (25%)

the scenario's metacognitive learning objectives.

The tool allows the scenario roles to be defined when 7(17,5%)

each activity is being described.

The tool provides separate phases according to the 5 (12,5%)

pedagogical models, but there is no indication or name

for each specific phase.

None 18 (45%)
CADMOS The activities can be classified based on Bloom's 9 (22,5%)

taxonomy, which guides the formulation of the

cognitive learning objectives.

Having separate frameworks for capturing scenarios’ 2 (5%)

metadata is helpful.

The tool facilitates the representation of each activity's 2 (5%)

duration and the scenario's duration.

It offers ready-to-use design templates for different 11 (27,5%)

learning strategies.

The tool does not suggest specific verbs to formulate 4 (10%)

the scenario's metacognitive learning objectives.

None 12 (30%)

Source: created by the authors

Table IX. Tool support for teachers’ design decisions in the
authoring/design phase

Tools Ella | Ellb | Ellc | El1ld | Elle | EIIf | Ellg | E11h | E11i
ILearning Median | 5,00 | 2.50 | 4,00 | 1,00 | 3,00 | 4,00 | 4,00 | 5,00 | 3,00
Designer Mode 5 2 4 1 3 4 4 5 3

]S)t:V A74 | 712 | 526 | ,474| 716 | ,554 | ,450 | ,506 | ,580
eXe Median | 4,00 | 4,00 | 4,00 | 4,00 | 4,00 | 4,00 | 4,00 | 4,00 | 3,00
[Learning Mode 4 4 4 4 4 4 4 4 3
]S)t:V ,506 | ,599 | ,453 | ,496 | ,694 | ,404 | ,580 | ,656 | ,747
ILAMS Median | 4,00 | 4,00 | 5,00 | 5,00 | 4,00| 4,00 | 4,00 | 4,00 | 5,00
Mode 4 4 5 5 4 4 4 4 5
]S)t:V 506 | ,594 | 464 | ,506 | 453 | ,389 | ,555| ,496 | ,526
ledCrumble | Median | 5,00 | 5,00 | 4,00 | 4,00 | 5,00 | 5,00 | 4,00 | 5,00 | 4,00
Mode 5 5 4 4 5 5 4 5 4
]S)‘:V' 490 | 501 | ,572| ,591 | 526 | 464 | 417 | 540 | ,580
Cadmos Median | 5,00 | 5,00 | 5,00 | 5,00 | 2,00 5,00 | 4,00 4,00 4,00
Mode 5 5 5 5 2 5 4 4 4
]S)‘:V' 405 | ,405 | ,501| ,506 | ,501 | ,490 | 427 ,404 | 392

Source: created by the authors

According to Table X, most participants value the potential
of all design tools for describing the learning activities
(E11_a), although 12.5% exhibit a moderate attitude towards
the eXe Learning tool‘s capabilities. Generally, with an
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agreement or strong agreement above 80%, teachers appear
satisfied with how the tools depict the learning resources in the
scenarios (E11 b), except for the Learning Designer tool,
where 47,5% of participants disagree with the statement, and
40% express a moderate opinion about its adequacy.
Furthermore, the majority of teachers agree or strongly agree
that the Learning Designer (70%), eXe Learning (90%),
LAMS (100%), edCrumble (95%), and Cadmos (100%)
satisfactorily support the visual representation of activities
(E11 _c). Regarding how the tools connect learning outcomes
with activities (E11_d), most participants are satisfied with
LAMS, edCrumble, and Cadmos. In more detail, 60% of the
participants believe that eXe Learning is suitable, while 40%
disagree or strongly disagree with the Learning Designer’s
effectiveness. Teachers' opinions on the visual representation
of resources (E11 e) indicate a moderately optimistic view,
with both the Learning Designer and Cadmos tools receiving
equal ratings of 42.5%. In contrast, 57.5% of participants
express disagreement regarding Cadmos. For the remaining
tools, the study shows agreement or strong agreement (80%)
with the statement about the visual representation of resources
(E11_e). Overall, most participants show agreement or strong
agreement that all design tools facilitate the representation of
the design during the authoring phase (E11_h/>85%), provide
a transparent flow model of the instructional design
(E11 _g/>70.0%), and illustrate the connection between
resources and activities (E11_f/>77.5%). Specifically, teachers
maintain a neutral stance on whether the Learning Designer
(55%) and eXe Learning (42.5%) tools offer a fully graphical
representation of the learning design (E11_i).

As shown in Almost all the participants agree or strongly
agree that a learning design can be implemented automatically
or semi-automatically in an LMS (Moodle) using the Learning
Designer or Cadmos tools (E13_c). However, they all disagree
or strongly disagree that this can be done by the tool itself
using LAMS or edCrumble. Participants' opinions on this
option are mixed concerning the eXe Learning tool. Expressly,
50% agree, 20% disagree, and 30% remain neutral about the
abovementioned option (E13_c). The way the learning design
tools guide participants during the implementation/sharing
phase divides them (E13 d). In this question, teachers
responded regarding the overall guidance of the tools during
the implementation/sharing phase, which is why a large
percentage expressed a neutral position on this matter. Nearly
all teachers agreed or strongly agreed that the Learning
Designer, LAMS, and edCrumble tools support sharing
learning designs online (E13 e). However, they strongly
disagreed on whether the eXe Learning and Cadmos tools
fulfill this function.

Table XI for question 12, participants' responses highlighted
various aspects of the tools they have or would like to have to
enhance their ability to represent the design during the
authoring/design phase.

The survey’s part for the implementation/sharing phase
(statements EI13 a—FE13 g) offers a comprehensive
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illustration of the teachers' reactions to each tool, as shown by
the descriptive frequency analysis in Table XII. The agreement
rates in Table XIII provide insights into the overall trend for
implementing the design for learning and reveal potential
discrepancies among participants.

According to Table XIII, more than 67.5% of the
participants agree or strongly agree that all LD tools allow the
export of designs in various formats (E13 a). Furthermore,
almost all participants seemed satisfied with the tools’
guidance for exporting the design (E13_b), except for LAMS,
where teachers expressed moderate satisfaction (32.5%)
regarding this option.

Table X. Distribution of responses in the authoring/design phase

Ella | Ellb | Ellc | Elld | Elle | E1If | Ellg | Ellh | E11i
Tool % | % % | % | % | % % % | %
Strongly || 55 | o |ers| o | o | o | 0o | o
disagree
Disagree | 0 | 47,5 | 25 | 325|150 ] 50 | o 0o |50
Neither
Leamning | o 0 | 400|275 | 0 |425|175| 75 | 0 |550
Designer disagree
Agree | 325 | 100 | 700 | o [ 425 ] 775 | 80,0 | 475 [ 400
Strongly | o5l o | o | o | o | o 125|525 0
agree
Total 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 [100,0
Strongly | o | o | o | 0o | o] 0o o]0
disagree
Disagree | 0 | 7.5 | 0 0 | 125] 25| 50 | 50 |200
Neither
agree 125 | 125 | 100 | 400 | 75 | 75 | 250 | 10,0 | 42,5
eXe nor
Learning disagree
Agree | 75,0 | 80,0 | 80,0 | 60,0 | 80,0 | 90,0 | 70,0 | 72,5 | 37.5
Strongly | o5 | o | 100 | o0 0 0 0 |125] o
agree
Total 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
Strongly | 0 0 0 0 0 0 0 | o
disagree
Disagree 0 0 0 0 0 0 0 2,5 0
Neither
agree 0 5,0 0 0 | 100 50 | 150 ] 100 | 2,5
LAMS nor
disagree
Agree | 52,5 | 47,5 | 30,0 | 47,5 | 80,0 | 850 | 70,0 | 82,5 | 27,5
Strongly | 4751 475 | 700 | 525 | 100 | 100 | 150 | 50 | 700
agree
Total 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
Strongly |, 0 0 0 0 0 0 0 | o
disagree
Disagree 0 0 0 0 0 0 0 0 0
Neither
agree 0 0 | 50|50 | 25| 0o [50] 25|50
edCrumble | "°7
disagree
Agree | 37,5 | 42,5 | 57,5 | 500 | 27,5 | 300 | 825 | 325 | 550
Strongly | 55 | 575 | 37.5 | 450 | 70,0 | 70,0 | 125 | 650 | 40,0
agree
Total 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 |100,0
Strongly | o | g | o | o | o | o | o | oo
disagree
Disagree 0 0 0 0 57,5 0 0 0 0
Cadmos Neither
agree 0 0 0 0 |425] 0o | 25| 25 |75
nor
disagree
Agree | 20,0 | 200 | 425 | 475 | 0 | 375 | 80,0 | 825 | 850
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Strongly | ¢ | 800 | 575 | 525 | o | 625 | 175 | 150 | 7.5
agree
Total 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 |100,0

Source: created by the authors

Almost all the participants agree or strongly agree that a
learning design can be implemented automatically or semi-
automatically in an LMS (Moodle) using the Learning
Designer or Cadmos tools (E13_c). However, they all disagree
or strongly disagree that this can be done by the tool itself
using LAMS or edCrumble. Participants' opinions on this
option are mixed concerning the eXe Learning tool. Expressly,
50% agree, 20% disagree, and 30% remain neutral about the
abovementioned option (E13 c). The way the learning design
tools guide participants during the implementation/sharing
phase divides them (E13 d). In this question, teachers
responded regarding the overall guidance of the tools during
the implementation/sharing phase, which is why a large
percentage expressed a neutral position on this matter. Nearly
all teachers agreed or strongly agreed that the Learning
Designer, LAMS, and edCrumble tools support sharing
learning designs online (E13_e). However, they strongly
disagreed on whether the eXe Learning and Cadmos tools
fulfill this function.

Table XI. Given answers to the open-ended question during
authoring/design phase

LD Tool Response Category (responses included more Frequency
than one category)
Learning Inability to link resources to the activity. 9 (22,5%)
Designer There is a restriction on the different types, with 6 (15%)
only the web and file resources supported.
The graphical representation of the resources uses 8 (20%)
a design like a binder for all the resources in the
scenario.
The representation of scenario flow is verbal. 7(17,5%)
None 10 (25%)
eXe The representation of scenario flow is verbal. 14 (35%)
Learning Ability for graphical representation of resources. 5 (12,5%)
None 21 (52,5%)
LAMS The representation of scenario flow is graphical. 24 (60%)
None 16 (40%)
edCrumble | Ability to link to various resources to activities. 10 (25%)
The design of the activities follows Bloom's 5(12,5%)
taxonomy.
The representation of scenario flow is graphical. 8 (20%)
The effective guidance offered by the tools 7 (17,5%)
facilitates the authoring phase
None 10 (25%)
CADMOS | Inability to graphical representation of resources. 8 (20%)
The representation of scenario flow is graphical. 14 (35%)
None 18 (45%)

Source: created by the authors

Table XII. Tool support for teachers’ design decisions in the
implementation/sharing phase

Tool E13a | E13b | E13c | E13d | E13e | E13f | E13g
Learning | Median | 5,00 | 5,00 | 4,00 | 4,00 | 5,00| 4,00 | 5,00
IDesigner | Mode 5 5 4 4 5 4 5

Std. 474 | ,496 | 304 | ,423 | ,504 | ,506| ,405
Dev.
eXe Median | 4,00 | 4,00 | 3,50 | 3,50| 2,00| 1,00 | 1,00
Learning | Mode 4 4 4 3 2 1 1
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Std. 496 | 464 | ,791 | ,716 | ,350 | ,439 | ,385
Dev.

LAMS Median | 4,00 | 4,00 | 1,00 | 4,00 | 4,00 | 1,00| 2,00
Mode 4 4 1 4 4 1 2
Std. ,506 | ,554| ,439 | ,506| 452 221 ,597
Dev.

edCrumblel Median | 4,00 | 4,00 | 2,00 | 4,00 | 5,00 | 4,00 | 4,00
Mode 4 4 2 4 5 4 4
Std. 474 379 ,452| ,496 | 474 ,389 | ,464
Dev.

Cadmos | Median | 4,00 | 4,00 | 4,00 | 4,00 | 2,00 | 2,00 | 4,00
Mode 4 4 4 4 2 2 4
Std. ,490 | 572 ,506 | ,452| ,405 | ,405| ,501
Dev.

Source: created by the authors

Finally, the answers converge regarding the satisfaction
level with the tools’ statistical analysis of the learning
activities utilized in the educational scenario.

Table XIII. Distribution of responses in the implementation/sharing

phase
E13 | E13 | E13 | E13 | E13 | E13 | EI3
a b c d e f g

Tool % % % % % % %
Learning Strongly 0 0 0 0 0 0 0
Designer disagree

Disagree | () 0 0 0 0 0 0

Neither

agtee 0 0 100/ 0 0 0 0

nor

disagree

Agree | 32,5 | 40,0 | 90,0 | 77,5 | 45,0 | 52,5 | 20,0

j;‘:;gly 675 | 60,0 | 0 | 225|550 | 47,5 | 80,0

Total | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
eXe Strongly | 0 0 0 | 10,0 | 750 | 82,5
Learning | disagree

Disagree | 0 |200] 50 | 875250175

Neither

agree 0 | 25 [300 450 25 0 0

nor

disagree

Agree | 60,0 | 75,0 [ 50,0 | 425 | 0 0 0

Stronely | 4001 2251 0 | 75 | 0 0 0

agree

Total | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
LAMS — Swonely | | o | 750 | 0 | 0 |950 150

isagree

Disagree | 2 5 0 [250]| 0 0 50 | 65,0

Neither

agree 2251325 0 |475] 0 0 | 200

nor

disagree

Agree | 750 | 625 | 0 | 525|725 0 0

Strongly |1 50 1 0 | 0 |275] 0 | 0

agree

Total | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
edCrumble Strongly 0 0 275 0 0 0 0

disagree ’

Disagree 0 2.5 72,5 0 0 2,5 0

Neither

agrec 32550 | 0 |400| 0 | 25 0

nor

disagree

Agree | 675 1925 | 0 | 60,0 | 32,5 | 925 | 70,0

Stongly |1 g | 0 | 0 | 675 25 | 300

agree

Total | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
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Cadmos Strongl
p Y1 0 0 0 0 |200200]| 0
1sagree
Disagree | 0 0 0 0 |80 |80, 0
Neither
agree 0 50 | 25 [ 275 0 0 0
nor
disagree
Agree | 62,5 | 57,5 | 675|725 | 0 0 | 575
Stongly | 3751375 1300 0 | 0 | 0 | 425
agree
Total | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0

Source: created by the authors

Specifically, concerning the statistical analysis capability
regarding the time required by each learning activity (E13_f),
almost all teachers reported that the Learning Designer and
edCrumble tools provided this functionality satisfactorily. In
contrast, they were not as enthusiastic about the capabilities of
eXe Learning, LAMS, and Cadmos. Regarding the ability to
statistically analyze the activities used in an educational
scenario (E13 g), all the participants indicated that this is
supported by the Learning Designer, edCrumble, and Cadmos
tools, but not by eXe Learning and LAMS.

As shown in Table XIV for question 14, participants'
responses focused on various aspects of the tools they have or
would like to have to enhance design representation during the
implementation-sharing phase.

Table XIV. Given answers to the open-ended question during
implementation/sharing phase

LD Tool Response Category (responses included Frequency
more than one category)
Learning It provides the ability to implement the design inthe | 27 (67,5%)
Designer LMS (Moodle) directly and easily.
None 13 (32,5%)
eXe It allows for to implementation of the design in the 11 (27,5%)
Learning LMS (Moodle) easily, even if not directly.
It does not provide a statistical analysis. 12 (30%)
It does not offer the ability to share the designs. 4 (10%)
None 13 (32,5%)
LAMS It offers the ability to share the designs. 24 (60%)
Ability to implement the scenario in its own LMS 5 (12,5%)
None 11 (27,5%)
edCrumble It provides statistical analysis. 21 (52,5%)
It outputs an interactive visualization with a shared 6 (15%)
URL that other teachers can adapt and reuse.
None 13 (32,5%)
CADMOS It does not offer the ability to share the designs. 8 (20%)
It does not provide a statistical analysis of the type 14 (35%)
of activities.
None 18 (45%)

Source: created by the authors

V.DISCUSSION

The research examines the capabilities of five popular
learning design tools and explores the added value these tools
offer in supporting the learning design lifecycle, as perceived
by teachers [29]. In particular, it focuses on how the tools
Learning Designer, eXe Learning, LAMS, edCrumble, and
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Cadmos support the design phases that arise when representing
an educational scenario [18].

When the different tools represented the given scenario,
teachers had to modify the design decisions presented in the
scenario. This was due to the tools' inability to support specific
functions, as indicated by their responses and suggestions in
the questionnaire. The findings, illustrated in Table XV,
provide valuable insights into how these tools support learning
design. They are meant to assist teachers in choosing the right
learning design tool to inform their decisions.

Regarding the first research question related to the
conceptualization phase, the teachers in this study highly
valued the ability to capture the scenario's metadata. The
participants emphasized that Learning Designer and Cadmos
are particularly effective tools for capturing the scenario's
name, description, and duration in separate fields. This result
is also confirmed by the study of [47].

Table XV. Learning design tools features

Learning eXe LAMS | edCrumble Cadmo

Features for scenario representation . i
Designer | Learning s

LD

Scenario Title

Scenario Description

METADATA

Scenario Duration

Classification of Activity Types

Formulation of Learning Objectives

Learning Scenario Roles

Teaching Methods
(Educational theories and approaches -
patterns)

Teaching Offering Methods
(In classroom, distance, etc.)

Declaration of Cooperative Activities

Declaration of Independent Learning
(Presence - absence of teacher)

Guidance In Conception
(Existence of appropriate
frameworks, help)

Description of Cognitive Objectives
(proposal of verbs or taxonomy)

GUIDANCE

Description of Metacognitive
Objectives
(Proposal of verbs or taxonomy)

Description of Activities

Description of Resources

Graphical Representation of Activities

Linking Activity with Objectives

Graphical Representation of Resources

Attaching Resources

Linking Resource with Activity

Graphic
al

Graphic

Verbal
al

Scenario Flow Representation (Visual) Verbal Graphical

Guidance In Designing
(Existence of appropriate frameworks,
help)

Design Export

Online Design Repository

Implementation In LMS (Moodle) Direct Indirect Direct

Statistical Analysis by Time
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Statistical Analysis by Type of Activities

Guidance In Implementation
(Existence of appropriate frameworks,
help)

Source: created by the authors

Furthermore, the Learning Designer received positive
evaluations as the sole research tool that allows teachers to
articulate the scenario's cognitive and metacognitive learning
outcomes, guiding them by suggesting specific vocabulary
from the taxonomy. This feature aligns with the research of
[34], who emphasize the importance of well-defined learning
objectives in the design process. It also corresponds with the
findings of [48], which showed that participants value a
Learning Designer tool that supports a theory-based
articulation of learning objectives.

Additionally, it was stated that the tool’s design approach
requires teachers to use only one pedagogical theory based on
[49] Conversational Framework. As a result, the tool restricts
the options to the six types of learning activities, as also
mentioned in [50] research. In the study, tools such as eXe
Learning and LAMS received mixed feedback, particularly
regarding their ability to classify activities according to a
taxonomy and the lack of distinct fields for capturing the
scenario's name, description, and duration. While some tools
offer clear guidance, others may need to improve their
flexibility in representing scenarios [31]. Overall, the teachers
in this study strongly emphasized the significance of learning
objectives and well-defined concepts in ensuring effective
learning design, as observed in [51] in her research.

Concerning the second research question related to the
authoring phase, the study assessed teachers’ satisfaction with
the guidance provided by these tools. It arrived at the same
conclusion as [37] that practical guidance facilitates the
authoring phase. Furthermore, Learning Designer, edCrumble,
and Cadmos were particularly effective in describing learning
activities and resources. However, the Learning Designer was
unable to describe resources, negatively impacting its
evaluation. Such a finding contradicts the research of [34].

On the other hand, the study aligns with [33], suggesting
that the capabilities of learning design tools to support the
creation and representation of innovative activities enhance
educators during the design process. All tools received
favorable evaluations for their ability to link learning
objectives to activities, as supported in [52], who emphasized
that aligning objectives with activities is crucial for ensuring
teaching clarity and coherence. This study highlighted that the
edCrumble, LAMS, and Cadmos tools support a fully
graphical representation of the learning design, as did the
research in [53], which identified LAMS and Cadmos as
graphical tools. This contrasts with the verbal representation of
the scenario provided by the Learning Designer and eXe
Learning tools.

Finally, concerning the third research question related to the
implementation and sharing phase, which involves exporting
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designs and their direct application in LMS (Moodle),
Learning Designer, and Cadmos, these systems received high
scores. The research aligns with the findings of [34] and [53].
These tools were positively evaluated for their ability to export
designs in various formats and facilitate implementation in
LMS platforms (Moodle). Moreover, [31] argue in their
research that transitioning from design to implementation in an
LMS remains a barrier for educators. However, the tools
LAMS and eXe Learning were rated poorly due to they did not
have statistical analysis capabilities regarding the duration and
the type of learning activities, indicating a need for
improvement in this area. This oservation is consictent with
previous research highlighting the importance of visual
analytics in learning design, as it enables teachers to evaluate
and reflect on their design decisions, allowing them to adjust
and improve their designs accordingly.

VL

The study examines how five design tools support the
phases of a learning design life cycle. It compares and
emphasizes the features of various design tools in representing
a design for learning through these phases. It identifies the
characteristics of these tools to help teachers determine which
tool is most suitable for articulating their design decisions
more accurately.

We have highlighted the tools' features, using them to
represent an educational scenario accurately (Table XV). We
have also identified unresolved issues related to representing a
design for learning in different phases: conceptual,
authoring/design, and implementation/sharing.

Overall, all the learning design tools analyzed in this study
effectively supported the visualization of concepts to an
acceptable extent. The primary issue is that most tools need to
improve in recording metacognitive learning objectives and
categorizing the various activity types within a taxonomy.
Except for the Learning Designer tool, which does not
effectively connect learning outcomes with activities and lacks
detail in describing multiple learning resources, all the tools
demonstrate the ability to represent learning designs during the
authoring phase. Specifically, LAMS, edCrumble, and Cadmos
support a graphical representation of the educational scenario,
whereas Learning Designer and eXe Learning provide a verbal
one. Although the tools can export the design for learning in
different formats during the implementation phase, not all
facilitate automatic or semi-automatic design implementation
in an LMS. Additionally, not all can share designs for further
collaboration with other teachers. The information presented in
Table XV can assist teachers in selecting and adopting the
appropriate learning design tool to represent their design for
learning throughout its life cycle.

Given the rapid advancement of technology and the
emergence of new learning design tools, similar research could
be conducted on additional tools to enrich the Table XV by
capturing the features of more authoring tools. This will help
teachers in consciously and intentionally integrate the design

CONCLUSION
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for learning process with the support of digital tools into their
daily practice, as well as assist them in selecting the
appropriate tools that accurately reflect their design decisions.

Facilitating the learning design process by selecting suitable
digital tools also encourages the sharing of learning designs
within the educational community. It provides opportunities to
evaluate and modify them for use in a variety of contexts,
eventually disseminating genuine prototype designs for
learning and best practices.

VII. LIMITATIONS AND FUTURE WORK

The current case study is based on a single educational
scenario with a relatively small sample size (40 teachers).
Although this constraint may impact the generalization of the
findings, the study provides an interesting foundation for
future research. It paves the way to use the proposed approach
in broader educational contexts and diverse subject areas.
Research extensions like that could improve the credibility of
the conclusions and reveal potential differences in the
effectiveness of the tools.

Also, studies that use larger samples and report effect sizes
and confidence intervals by utilizing inferential statistical
analyses, could provide more precise insights about the
significance and the reliability of detected differences.

Moreover, measuring teachers’ perceptions not only
immediately after workshops but also after applying the tools
in real classroom practice would offer stronger evidence of
their long-term usefulness.

Finally, incorporating comparative tables and a wider
variety of experimental or simulation-based results, ideally
supported by computational models, could significantly
improve the clarity, depth, and originality of future analyses.
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APPENDIX

Evaluation Scale for Learning Design Tools in the
Representation of Learning Scenarios

Response Format: Five-point Likert scale (1=Strongly
Disagree, 2=Disagree, 3=Neither Agree nor Disagree,
4=Agree, 5=Strongly Agree)

CONCEPTUAL

9. How much do you agree or disagree with each of the

following?

a) The design tool offers the ability to clearly describe the
application context of the educational scenario (title,
description, audience, etc.).

b) The design tool offers the ability to define all learning
objectives clearly.

¢) The guidance provided by the design tool for correctly
describing the learning objectives is satisfactory.

d) With the design tool, I can clearly define the roles
mentioned in my educational scenario.

e) The design tool offers functions that adequately support
the integration of various learning theories, methods, or
strategic approaches (PBL, cooperative learning, pyramid
strategy, FC, TPS, etc.).

f) The design tool supports how educational scenarios are
offered (in-class or distance learning).

g) The design tool supports the ability to declare the
presence or absence of the teacher during the enactment
of the scenario.

h) The design tool supports the ability to characterize
individual or group activities.
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i) The design tool allows for defining a clear schedule of the
scenario’s learning activities execution.

j) The guidance the design tool provides for correctly
describing metacognitive learning objectives  is
satisfactory.

k) The design tool adequately supports the classification of
learning activities by type.

1) The overall guidance offered by the design tool in the
conceptual phase is satisfactory.

10. Suggestions and comments for including functions or
features in the tool that will better facilitate the representation
of the design for learning in the conceptual phase:

AUTHORING / DESIGN

11. How much do you agree or disagree with each of the
following?

a) The learning activities of the scenario are satisfactorily

described in the design tool.

b) The way the design tool describes the learning resources
of the scenario is satisfactory.

c) The design tool offers a graphical representation of
activities.

d) The design tool supports linking objectives to activities.

e) The representation of the learning resources by the design
tool is done graphically.

f) The design tool provides the ability to link learning
resources to activities.

g) Design decisions and the flow of the educational scenario
are graphically represented comprehensively.

h) The guidance offered by the design tool in the authoring
phase is suitable.

i) The design tool supports turning my ideas into a fully
graphical design.

12. Suggestions for including functions or features in the
tool that would facilitate the representation of the design in the
Authoring phase:

IMPLEMENTATION / SHARING

13. How much do you agree or disagree with each of the
following?

a) The design tool facilitates exporting learning designs in

various formats.

b) The guidance provided by the design tool for exporting
designs is satisfactory.

¢) The design tool provides the ability to implement my
design in the LMS easily.

d) The guidance offered by the design tool in the
implementation phase is suitable.

e) The design tool offers the ability to share (online) my
designs for learning.

f) The design tool provides statistical analysis capabilities in
terms of learning activities’ duration.

g) The design tool provides statistical analysis capabilities
by learning activity type.

14. Suggestions for including functions or features in the

tool that would facilitate the implementation and sharing of the
designs for learning.
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