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Abstract 
Generally, high ability students are characterized for their brilliant responses, innovative solutions and 
good achievement in school. But in spite of the most people think, some high ability students don’t 
have success in school, they get bored and have problems in their learning process. These problems 
are caused, among other things, because of their lack of motivation in what they have to do. According 
to these reasons and with the help of the technology, we are designing a learning material’s co-
creation process where the high ability student is the principal actor. In this process, the student has 
the opportunity to mix his learning, interests and capabilities, be more active and has more 
responsibilities on his own learning. This article presents the pedagogical support to this co-creation 
process based on some learning-teaching models which were selected according to the high ability 
student’s especial characteristics. This pedagogical support is composed for some models' practices, 
tools and guides we chose to be part of the co-creation process and how the technology is going to 
help us to put them in practice. 
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1 INTRODUCTION 
Define high abilities (HA) is not that simple, especially because is an aspect which is in a constant 
evolution and is influenced by contexts as personal, familiar, social, cultural…[1]–[5]. However, the 
same authors present it as a superior level of intellectual performance in a wide range of capacities 
and who easily learn an area or subject. Also, that people with HA present a different mode of thinking 
and act when confronting and solving a task. That is why the authors recognize some "HA levels" 
since gifted to talent. In this way, HA encloses high performance in: intelligence quotient (IQ), 
creativity, commitment, non-intellectual elements and thinking, among many others. Despite having a 
certain cognitive advantage, some HA students may have academic problems such as poor academic 
performance or lack of study habits, because sometimes the received education is not presented as a 
challenge, may be about something they don’t found interesting or useful, is about something they 
already know or because the process is slower than their capabilities can achieve [4], [6].  

Co-creation is a process where the user or client has a main participation in the creation of a resource 
[7]. In education, the participation of the student in the creation of his learning process has been 
recognized as a need to enhance both quality and results of educational process [8]. 

Meaningful learning depends on each student’s passion and motivation about an issue [9]–[12], so, to 
increase this motivation, this research focused on the construction of a co-creation process of learning 
material with the participation of HA students and supported in Information and Communications 
Technology (ICT). This paper explains the methodology and results used to know the ICT elements to 
take into account in a co-creation process for HA students. These ICT elements were defined based 
on HA students’ characteristics (Section 2) and some Learning-Teaching Models (Section 3). These 
two elements are analysed into each other in Section 4 and in Section 5 the paper describes the 
contribution in ICT of the Learning-Teaching Models for a co-creation process. Finally, in Section 6, 
the paper concludes the done work and presents the future work for the research. 

2 HA STUDENTS’ CHARACTERISTICS 
The first step to find out which ICT tools to use in the co-creation process, was to frame the research 
in the HA context. To do that, it was necessary to understand the HA students’ main characteristics 
and behaviours. Authors as [4], [13]–[18] describe different characteristics that these students may 
present. Between these characteristics are: 
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• Have so much interest in the connections 
between concepts. 

• Very observer and open to unusual 
situations. 

• Very critical of others and of themselves. 
• Enjoy creating and invent new ways to do 

something. 
• Persist with their own goals. 
• Very sensible, sometimes they need 

emotional support. 
• Energetic and active. 
• Have an independent, flexible, divergent 

and reflexive thinking. 
• Have judgment maturity. 
• Want to be excellent in everything. 
• Enjoy creative activities. 

• Show indifference with monotony 
activities.	  

• Have a great sense of humour.	  
• Have multiples interests.	  

• Have initiative to solve problems.	  

• Are leaders. 
• Prefer older work partners. 
• Show sensibility to the social problems. 
• Have learning ability. 
• Have ability to analyse reality. 
• Show no verbal and verbal expression. 
• Have excellent memory. 
• Are shy. 
• Persist in their interests. 
• Are responsible. 
• Show control or stability in their emotions. 
• Enjoy the interaction with other people. 
• Enjoy to be the centre of attention. 
• Have a big capacity of concentration, 

even to ignore their environment when are 
busy in their work. 

• Have a great commitment with the work. 

• Have ability to absorb information.	  

3 LEARNING-TEACHING MODELS 
The second step to find out which ICT tools to use in the co-creation process was to select some 
Learning-Teaching Models based on HA students’ characteristics enumerated in previous subsection. 
This selection was to have a support to the practices, methods, activities and steps to take into 
account in the co-creation process. 

There are many Learning-Teaching Models, but we focused our attention in that ones that described, 
encouraged or worked the HA: 

• CAITAC [19], [20]: this model is a learning proposal which use ICT and was selected because 
is designed specially to HA students. CAITAC is the acronym in Spanish for Constructive, Self-
regulating, Interactive, Technologic to High Abilities, and has six phases: 

o Sensitization: initial phase to motivate the students to work about what they want to know or 
learn. The model works: 
 Previous ideas: to know the student’s knowledge level to determinate the starting point of 

the work. 
 Motivation, attitudes and emotions: relating the theme with something personal to the 

student. Evoke ideas asking questions, ask them an anecdote, goal or a personal 
concern. The teacher can suggest activities or ideas supporting the self-regulated 
learning. 

o Planning: this phase describes what is going to be done. The teacher can let the students to 
discover and later, he reason, explain and clarify what the students discovered. With HA 
students the teacher can allow the students to lead their learning. In this case, the teacher 
presents the information, explain it and allow the students to search, explore and build. The 
student can create a reflection form about what they are doing. 

o Development: in this phase the information is transformed in knowledge due to tasks as 
selection, organize and development of the information. The teacher has to be very attentive 
to help the students to obtain valuable information, to not lose the time in superficial activities 
and to integrate and build the knowledge they have with the new information. The goal is to 
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enhance the critical and analytical thinking which helps to have a meaningful understanding 
of the message. 

o Personalization: in this phase, each student adapt the theme to his own point of view giving 
a turn to the process. 

o Application: the student must reflex about the new developed knowledge’s contribution to 
him in a personal, social and community level. 

o Evaluation: the teacher must have rubrics and evaluate them through methods as self-
appraisal, a presentation of final product, an interview, tests or co-evaluation. 

• Project Based Learning (PBL) [21], [22]: is a model that allows to the students acquire 
knowledge and abilities working and researching about one or more problems framed in a 
specific project. This model seeks the students get a deep understanding about a subject when 
they actively build their knowledge in a non-rigid way. This model seeks to make the project 
important to the student through the integration of his interests, community or familiar people, 
and generally, the model has a final product to be presented or applied in a real context, so, the 
student can see the project’s impact. “…focusing students in a project, they generate different 
abilities... It’s an excellent tool which uses multiple intelligences (a great resource to respond to 
diversity)” [23]. This model has the following characteristics: 
o Questions management: as students get solutions to some guiding questions, they develop 

meaningful understandings of scientific concepts, principles and practices. 
o Situated inquiry: make hypothesis based on theories and researches using technology to 

analyse data and create explanations. 
o Collaborations: students work in learning community, it means, with partners, teachers and 

community members. 
o Using technology as learning supporter: making a classroom in an active environment to 

build knowledge. The role of technology is to align science and practice, present information 
in a dynamic way and give opportunities to change the habituated way of doing things 
(where student listens and teacher speaks). 

o Creating artefacts: based on the guide questions build products which show the students’ 
knowledge and the new knowledge created in the learning process. These products must be 
creative and presented in a way so that students feel identified. Teacher gives feedback and 
compares the results with the project goal. 

o Communication: students use their abilities to transmit what they made, from its conceptions 
to the results. 

• Challenge Based Learning (CBL) [24]: is educational and multi-disciplinary approach that 
seeks the day-to-day technology to be used to resolve real problems. “…is collaborative and 
hands-on, asking all participants (students, teachers, families, and community members) to 
identify big ideas, ask good questions, identify and solve challenges, gain deep subject area 
knowledge, develop 21st century skills, and share their experience with the world”. The process 
follows these steps:  
o The first step is established a collaborative space defining the group communications and 

the interaction channels. Then, based on an idea development by a question that involves 
the community and students’ needs, the students create a challenge to solve it.  

o The next step is to build the work group taking advantage of the individuals’ abilities. Then, 
all group members define a “process map”, some guide questions, activities and resources. 
To do this, the process determines the needed knowledge to solve the challenge and, 
according to it, create the process map. The students must identify lessons, simulations, 
activities and resources to answer the guide questions and to give a realistic, innovative and 
significant base to the solution.  

o After this, the students build a solution and it is implemented and evaluated through different 
methods as: questionnaires, surveys, interviews, etc. With the results of these methods, the 
students can determinate if the created solution was successful one or not. 

• Thinking Based Learning (TBL) [25]: is a process of techniques of filtering, refinement and 
adapting of learning. This process has the aim to refine the thinking and its quality in order 
student to enhance his understanding and his learning process. This learning is based on 
thinking maps as a guide to solve problems. These maps are composed of questions to help the 
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students in a deeper questioning about a subject, so their understanding can be deeper too. In 
this way, students apply their thinking skills in various subjects and contexts in order to take a 
final decision based on reflection. The two main goals in TBL are to achieve a good 
metacognition and effective thinking based on some habits. These habits are: 
o Habit of thinking: thinking in group (listen with empathy and comprehension), impulses 

management, flexible thinking, open mind, search relevant information and get accuracy and 
precision. 

o Mind’s habits: persists in a task that implies thinking, flexible reflection, independent thinking, 
a clear and precise communication, answer with curiosity and interest, create, imagine and 
innovate, take responsible risks to think, find sense go humour in a situation, ask and 
propose problems, apply knowledge in new situations and collecting data using all senses.  

• Distributed Learning (DL) [26], [27]: is an instructional model that allows teacher, students and 
content to be in different locations (not centralized), so, the instruction and the learning happen 
independently of time and place. In this way, the learning is built in a distributed way with the 
presence of a social system (people, organizations, institutions, culture and time), which is not 
necessary related with the learning context. In this learning are important two aspects: 
o Learning community: because of the distributed sense of this learning, all, people and 

resources, are a main part of the process. That’s why, the built knowledge in this context is 
bigger than a knowledge a person builds. In this community the diversity of its members is 
important because each one of them offers dissimilar contributions in different levels to build 
a knowledge which benefits each one and the group at the same time. Also, this context 
helps the students learning to learn. 

o Distributed learning environment: this environment must enclose all kind of resources to 
allow interactions, collaborations and sharing. That is why this environments manage both, 
physical and logic resources. 

4 LEARNING-TEACHING MODELS AND HA STUDENTS’ CHARACTERISTICS 
The third step to find out which ICT tools to use in the co-creation process was to relate both Learning-
Teaching Models and HA students’ characteristics. In spite of the Learning-Teaching Models of the 
previous section were selected based on the HA students’ characteristics, it was necessary to 
corroborate this appreciation. To do this, we did two analyses: according to the HA students’ 
characteristics and according to CAITAC (the model designed for HA). 

The first analysis was to relate the selected Learning-Teaching Models with the HA students’ 
characteristics listed in Section 1, in order to make sure if the selected models encourage and work 
the HA students’ characteristics, and to know which HA students’ characteristics would have a major 
impact in a co-creation process.. To do that, a survey was applied to 12 HA students’ teachers of 
different school levels.  Survey introduces the co-creation process concept and asked teachers to give 
a “score” about each characteristic can affect the student’s participation in a co-creation process 
based on their experience with the HA students. The “score” was a number between one (negative 
impact in co-creation) and five (positive impact in co-creation).  

To analyse the results of this survey, we took the score average of each characteristic and assigned 
them an evaluation level (High, Medium and Low). Characteristics under a score of 3 were considered 
as Negative Impact (NI), so, they do not represent a level to work in a co-creation process design (See 
Table 2).  

Table 1.  Levels of HA students’ characteristics prioritization 

Level Scale of score 

High prioritize [4,5 to 5] 

Medium prioritize [3,5 to 4,5[ 

Low prioritize [3 to 3,5[ 

Negative impact (NI) [1 to 3[ 
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In Table 2, all HA students’ characteristics asked in survey are sorted from the High to the Low level 
(see Level and HA students’ characteristics columns). Moreover, it is also showed with ☺ symbol if 
the HA characteristic is described, encouraged or worked inside the practices, methods and activities 
of each considered Learning-Teaching Model. If the Learning-Teaching Model does not, it was marked 
with the ☹ symbol. CAITAC is the only model designed to HA students, but Table 2 shows that 
CAITAC doesn’t satisfy all HA students’ characteristics. As you can see in Table 2, the other four 
models satisfy many HA students’ characteristics as well. Moreover, Table 2 shows that CAITAC, PBL 
and CBL satisfy the same characteristics (all 3 are simultaneously ☺ or ☹) in almost all cases except 
the cases “Have a great commitment with the work”, “Very critical of others and of themselves”, “Show 
sensibility to the social problems” and “Are responsible”. 

Table 2.  Learning-Teaching Models evaluation 

	   	   Learning-‐Teaching	  Models	  
Level	   HA	  students’	  characteristic	   CAITAC	   PBL	   CBL	   TBL	   DL	  
High	   Have	  so	  much	  interest	  in	  the	  connections	  between	  concepts	   ☺ ☺ ☺ ☺ ☺ 
High	   Enjoy	  creating	  and	  invent	  new	  ways	  to	  do	  something	   ☺ ☺ ☺ ☺ ☺ 
High	   Have	  judgment	  maturity	   ☺ ☺ ☺ ☺ ☺ 
High	   Enjoy	  creative	  activities	   ☺ ☺ ☺ ☺ ☺ 
High	   Have	  initiative	  to	  solve	  problems	   ☺ ☺ ☺ ☹ ☹ 
High	   Have	  learning	  ability	   ☺ ☺ ☺ ☺ ☺ 
High	   Have	  ability	  to	  analyse	  reality	   ☺ ☺ ☺ ☺ ☺ 
High	   Have	  a	  divergent	  thinking	   ☺ ☺ ☺ ☺ ☺ 
High	   Have	  a	  reflexive	  thinking	   ☺ ☺ ☺ ☺ ☺ 
High	   Have	  a	  great	  commitment	  with	  the	  work	   ☹ ☹ ☺ ☹ ☺ 
High	   Have	  ability	  to	  absorb	  information	   ☹ ☹ ☹ ☹ ☹ 

Medium	  	   Very	  observer	  and	  open	  to	  unusual	  situations	   ☹ ☹ ☹ ☹ ☺ 
Medium	  	   Very	  critical	  of	  others	  and	  of	  themselves	   ☺ ☹ ☹ ☹ ☺ 
Medium	  	   Persist	  with	  their	  own	  goals	   ☺ ☺ ☺ ☺ ☹ 
Medium	  	   Energetic	  and	  active	   ☹ ☹ ☹ ☹ ☹ 
Medium	  	   Have	  an	  independent	  thinking	   ☺ ☺ ☺ ☺ ☺ 
Medium	  	   Want	  to	  be	  excellent	  in	  everything	   ☹ ☹ ☹ ☹ ☹ 
Medium	  	   Have	  a	  great	  sense	  of	  humour	   ☹ ☹ ☹ ☺ ☹ 
Medium	  	   Have	  multiples	  interests	   ☺ ☺ ☺ ☹ ☹ 
Medium	  	   Are	  leaders	   ☺ ☺ ☺ ☹ ☺ 
Medium	  	   Prefer	  older	  work	  partners	   ☺ ☺ ☺ ☹ ☺ 
Medium	  	   Show	  sensibility	  to	  the	  social	  problems	   ☹ ☺ ☺ ☹ ☹ 
Medium	  	   Have	  a	  flexible	  thinking	   ☺ ☺ ☺ ☺ ☺ 
Medium	  	   Show	  verbal	  expression	   ☹ ☹ ☹ ☺ ☺ 
Medium	  	   Show	  no	  verbal	  expression	   ☺ ☺ ☺ ☺ ☺ 
Medium	  	   Have	  excellent	  memory	   ☹ ☹ ☹ ☹ ☹ 
Medium	  	   Persist	  in	  their	  interests	   ☺ ☺ ☺ ☹ ☹ 
Medium	  	   Are	  responsible	   ☺ ☹ ☺ ☹ ☺ 
Medium	  	   Show	  control	  or	  stability	  in	  their	  emotions	   ☹ ☹ ☹ ☹ ☹ 
Medium	  	   Enjoy	  the	  interaction	  with	  other	  people	   ☺ ☺ ☺ ☺ ☺ 

Medium	  	   Have	  a	  big	  capacity	  of	  concentration,	  even	  to	  ignore	  their	  environment	  when	  are	  busy	  in	  their	  work	   ☹ ☹ ☹ ☹ ☹ 

Low	   Very	  sensible,	  sometimes	  they	  need	  emotional	  support	   ☹ ☹ ☹ ☹ ☹ 
Low	   Show	  indifference	  with	  monotony	  activities	   ☹ ☹ ☺ ☹ ☹ 
NI	   Are	  shy	   ☺ ☺ ☹ ☹ ☹ 
NI	   Enjoy	  to	  be	  the	  attention	  centre	   ☺ ☹ ☺ ☹ ☹ 

Table 2 explains the PBL, CBL, TBL and DL models can support HA students’ characteristics as 
CAITAC does. Also that all five models could work together because they can complement each other 
to satisfy mostly all HA students’ characteristics. 
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The results of the Table 2 are summarized in Table 3 which shows that all the models are similar 
about the number of HA students’ characteristics that each models describe, encourage or work Only 
TBL model describes, encourage or work less HA students’ characteristics.  

Table 3.  Summarized results 

 Learning-Teaching Models 

Priority level CAITAC PBL CBL TBL DL 

High  9 9 10 8 10 

Medium  11 10 11 7 9 

Low  0 0 1 0 0 

Total of HA students’ characteristics  20 19 22 15 19 

Negative impact (NI)  2 1 1 0 0 

Table 3 also shows that CAITAC, PBL and CBL describe, encourage or work more characteristics of 
medium level than high level, in contrast of TBL and DL which have more high level characteristics. 
These results leaded us to the next analysis. Because of the mentioned relation of all Learning-
Teaching Models with the HA students’ characteristics, it was necessary for the research to see if 
PBL, CBL, TBL and DL work similar practices to CAITAC’s. Based on the CAITAC’s phases described 
in Section 3, Table 4 lists the practices of each phase and relates them with the models. 

Table 4 shows that almost all practices are worked in all models. Just Sensitization-Emotions, 
Personalization-Self-regulation and Evaluation-Content are used in only a model. The only practice 
the models don’t do a direct mention is Sensitization-Attitudes.  

Table 4.  CAITAC’s phases and practices in PBL, TBL, CBL and DL Learning-Teaching Models 

 Learning-Teaching Models 
CAITAC’s phases and practices  PBL CBL TBL DL 

Sensitization Motivation x x x  

Attitudes     

Emotions   x  

Planning Identify x x x x 

Planning x  x  

Check x x x x 
Development Select x x x x 

Organize x x x x 

Compare x x x x 

Personalization Creativity x x x x 

Critical thinking  x x x 

Self-regulation x    

Application Curriculum  x  x 
Social x x x x 

Evaluation Content   x  

Strategies  x  x 

Final product x x  x 

In addition, Table 4 shows PBL, CBL, TBL and DL would support more the phases Planning, 
Development and Personalization, and would give some backing to the other ones. It indicates that 
the Learning-Teaching Models’ practices can be joined and worked together with the CAITAC. 
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From Table 2, Table 3 and Table 4 we can conclude that the selected Learning-Teaching Models 
describe, encourage or work the HA students’ characteristics, especially those with a High and 
Medium impact in co-creation. Moreover, we can base the design of a co-creation process on the 
activities and practices of each model. In this way, the Learning-Teaching Models’ practices and 
activities to work with, are going to be according with the practices focused on HA. 

5 LEARNING-TEACHING MODELS CONTRIBUTIONS TO CO-CREATION WITH 
ICT 

The fourth step to find out which ICT tools to use in the co-creation process was to analyse how the 
Learning-Teaching Models can be applied in a co-creation process with ICT. To do this, the analysis 
was divided in two parts: i) know what to encourage and work in the process for HA students, and ii) 
relate the models with co-creation. 

Know what to encourage and work in the process for HA students: based on the relation between 
ICT and learning, we considered Bloom’s Taxonomy [28]–[30] and SAMR [31]. Bloom’s Taxonomy is a 
learning objectives classification that specifies the thinking skills that a student should obtain after a 
learning process. It is composed of 6 verbs from the lower thinking skill to the higher: remember, 
understand, apply, analyse, evaluate and create. SAMR is a model that defines ICT’s participation in 
the educative process. It is composed for 4 levels: substitution and augmentation -to enhance-, and, 
modification and redefinition -to transform-.  

For the research, these models are general frames of thinking and technology, so, they helped us to 
understand the use of ICT in Learning-Teaching Models. According to this two general frames, we 
realised the learning materials for HA students must work on the three last verbs of Bloom’s 
Taxonomy: Analyse, Evaluate and Create [32], [33], and these verbs are related directly with the two 
higher level of ICT participation in SAMR: Modification and Redefinition [34]. This means that the 
integrated tools in the co-creation process should use the ICT mostly to modify and redefine the 
activities to allow the student to analyse, evaluate and create. 

In [35]–[39] some authors explain different ICT tools to be used in the levels of Bloom’s Taxonomy. 
From these works, we defined the next ICT tool categories: work networks (not social), applications to 
manage communication, collaboration, interaction and organization, learning platforms (LSM), 
searching and information tools, and application to create and learning. Table 5 relates each category 
with each Bloom’s and SAMR’s considered level. 

Table 5.  Relation between ICT tools categories and higher Bloom's Taxonomy and SAMR levels 

 Bloom SAMR 
ICT Tools categories Analyse Evaluate Create Modification Redefinition 
Work networks (not social) x x 

 
x  

Applications to Communication x x 
 

x x 
Applications to Collaboration x x x x x 

Applications to Interaction   x  x 

Applications to Organization x x   x 

Learning platforms (LSM) x x 
 

x  

Searching and information tools x 
  

x  

Applications to Create 
  

x  x 

Applications to Learning x x x x x 

The Table 5 shows the ICT tools categories are totally related with the Bloom and SAMR’s levels. 
Despite just two tools (Applications to	  Collaboration and Applications to	  Learning) can be applied in all 
levels, all tools can be used in at least two levels, 

Relate the models with co-creation: the main Learning-Teaching Models’ practices mentioned in 
Section 3, were resumed and listed in Table 6. Moreover, and based on some co-creation processes 
as [40]–[43], we proposed some "Co-Creation Spaces" that, we think, must be taken into account in 
our co-creation process. These spaces are: ”Student Knowledge” (SK), ”Initial ”Motivation” (IM), 
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”Communication” (C), ”Analysis” (A), ”Documentation” (D), ”Creation” (C), ”Informative and Guiding 
Feedback” (IGF), and ”Resources and Activities Management” (RAM). Having the categories of the 
“Learning-Teaching Model’s practices” and the “Co-Creation Spaces” we could analyse how each 
practice can be applied in each Co-Creation Spaces (see Table 6). 

Table 6.  Application of Learning-Teaching Models' practices in Co-Creation Spaces 

 Co-Creation Spaces 
Learning-Teaching Models ’ practices SK IM C A D C IGF RAM 

Real environments  x x x  x   

Interactivity  x x x x x x x 

Self-motivation  x  x x x   
Discovery  x  x  x   

Propose    x     

Deep analysis   x x  x   

Investigation  x  x     

Skill development x  x x x x  x 

Empower creativity  x  x x x  x 

Empower knowledge x   x x x x  

Critical thinking x   x x x   
Encourage an open mind x   x   x  

Communication   x x x x x  

Correlation / Interdisciplinarity  x x x x x x x 

Customization of the process x  x x x x  x 

Initial awareness x x       

Adequate level of difficulty x x  x  x   

Interaction with equals  x x x  x   

Community interaction  x x x x x   
According to interests and characteristics x x x x x x  x 

Related to aspects of the community  x x   x   

Guide questions     x  x   

ICT Participation x x x x x x x x 

Creation / innovation   x   x   

Develop various solutions      x   

Documentation     x x x  

Guiding Feedback   x  x x x  
Learning Experiences  x x x     

Informative feedback   x x x x x  

Interview   x x x    

Final product / project   x   x  x 

Self and Co-evaluation   x x  x x  

Presentation   x   x   

Table 6 presents how each one of the Learning-Teaching Model’s practices can be applied on a co-
creation process. Some Co-Creation Spaces have more practices than others, but each space has 
practices to work with. 

Thanks to Table 5 and Table 6, we have identified some ICT tools which will help the student to analyse, 
evaluate, create, modify and redefine into a co-creation process, and the application of some Learning-Teaching 
Models' practices in the Co-Creation Spaces (). Similarly, it is necessary to relate ICT tools Categories and Co-
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Creation Spaces, in order to enclose the approach of this research. To do that, the research related them into 
each other in order to know which tool can be used in each space (see Table 7). 

Table 7.  Use of ICT tools categories in Co-Creation Spaces 

 Co-Creation Spaces 

ICT Tools Categories S
K IM C A D C IGF RAM 

Work networks  (not social)     x x x x   x 
Applications to Communication x x x x x x x x 

Applications to Collaboration       x x x     

Applications to Interaction   x x x x x     

Applications to Organization       x x x x x 

Learning platforms (LSM)  x      x x x x   

Searching and information tools   x   x x x     

Applications to Create       x x x     

Applications to Learning       x x x x  

After of making the relation, we noted the space “Student Knowledge” (SK) had only two categories to 
work with. The other analysed ICT tools categories are not focused in the student’s personal 
characteristics. For this reason and seeing the importance of the space “Student Knowledge” (SK), we 
added “Information adaptation” (a method to enhance the quality of the interaction between a user and 
a system based on the user data and preferences [44]) as technique to help to build and manage 
“Student knowledge” (SK) space. The information adaptation consists in: student profile, interests, 
preferences and abilities. These elements are related with the Co-Creation Spaces in Table 8. 

Table 8.  Use of Information Adaptation tools in Co-Creation Spaces 

 Co-Creation Spaces 

Information Adaptation Tools /  S
K IM C A D C IGF RAM 

Student profile x x x x x x x x 

Interests x x x x x x 
  

Preferences x x x x x x 
  

Abilities x 
 

x x x x x 
 

Table 8 shows that tools of Information Adaptation are a support for co-creation and all the Co-
Creation Spaces can be worked with some Information Adaptation tool which helps to develop in 
especial spaces as ”Student knowledge” (SK), “Communication” (C), “Analysis” (A), “Documentation” 
(D) and “Creation (C) 

In both Table 7 and Table 8 we can see that the spaces “Analysis” (A), “Documentation” (D) and 
“Creation” (C) can use all kind of tools. Spaces as “Student Knowledge” (SK), “Initial Motivation” (IM) 
and “Communication” (C) can be managed a little more with the help of Information Adaptation than 
with the other ICT tools. Finally, the Spaces “Informative and Guiding Feedback” (IGF) and 
“Resources and Activities Management” (RAM) can be supported by both ICT and Information 
Adaptation tools, which shows that these spaces can be managed to enhance a co-creation process 
since two points of view: the system and the user (the student). 

6 CONCLUSIONS & FUTURE WORK 
This paper showed how we built a pedagogical support for a co-creation process, with the ICT 
participation and framed on HA students’ characteristics, in order to define practices, activities and 
tools to let the HA student to participate in a co-creation process of learning material. 
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According to the made analysis, we conclude that a co-creation process can be supported for 
Learning-Teaching Models’ practices in order to identify the pedagogical base to take into account in a 
process which want the student to be an active actor in his education. In this way, the process and its 
results are going to be framed for an educational base since the beginning. 

Select and validate the Learning-Teaching Models according to the HA students’ characteristics not 
just framed the models in this special context, but also guide the co-creation process to motivate the 
HA students because the practices, activities and tools to use encourage their interest in the process. 
At the same time, we could observe these practices and activities can be applied into the co-creation 
through the Co-Creation Spaces. In this way, the co-creation process has the specific support to in 
each step. 

Finally, we observed the ICT to use must help the student to modify and redefine the activities to allow 
him to analyse, evaluate and create. These will be the main roles of the student in the co-creation 
process. 

In order to evaluate the use of this ICT tools and Learning-Teaching Models’ practices, the design and 
implementation of the co-creation process are a future work based on the findings of this paper. 
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