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Abstract 
 
The formation of creative students is an explicit objective of the new educational model proposed by the 

recent educational reform in Mexico. How do educators develop creative thinking in their students? What measures 
can be taken to support the formation of new educators able to develop the competencies required by the educational 
reform? In response to these questions, a teaching strategy was designed to stimulate creative thinking in future 
educators enrolled at a teacher training institution and taking the course Educational Innovation.  

The teaching strategy consisted in organizing the class into eight triads in line with the pedagogy of 
cooperative learning. Each triad designed, produced and evaluated a reusable digital learning object aimed at 
stimulating creative thinking in middle and high school students. The prior knowledge of the students taking the 
course was identified, with the students undertaking self-evaluation on completion of the first unit, with both this 
data and the results of the evaluation of the learning objects used to discuss the pertinence of the teaching strategy. 
To conclude, with a more rigorously planned teaching strategy that includes a research design that systematically 
approaches an understanding of how to develop creative thinking across the diverse spectrum of classrooms in the 
Mexican education system, the results obtained in the exercise do stimulate to advance on this line of research. 
 

How to Develop Creative Thinking? 
 
 The need to form creative students and teachers who stimulate creativity in their students is common in all 
educational disciplines and levels around the world. Both Guilford (1950) and Torrance (1972) stated that they were 
convinced of the possibility of teaching students to think creatively. The various theoretical perspectives coincide in 
their conceptions of one aspect, namely that creativity both can and should be developed in both formal and non-
formal educational environments (Garaigordobil, 2006; Gregerson, Snyder & Kaufman, 2013). 
 The standard definition of creativity (Runco & Jaeger, 2012), accredited to Stein (1953) and Barron (1955), 
identifies the criteria of original and useful for judging an idea or product as creative. Stein (1953) describes creative 
work, in terms of being useful for a group at a specific time, beginning with the reintegration of existing material 
and knowledge in order to produce something that contains original elements.  
 Significant advances along various lines have been found in the field of research into creativity, with open 
debates and continuing to propose new definitions of creativity (Runco & Jaeger, 2012). 

Hennessey and Amabile (2010) identify a growing interest in the study of creativity accompanied by the 
fragmentation of the research field, arguing for the overriding need to undertake interdisciplinary research from the 
perspective of systems that recognize the complexity of studying the psychology of creativity. The foregoing 
impacts on teaching practice for the development of student creativity in the classroom, in that the educator is 
nourished by both empirical research and theory in designing their teaching strategies. 

The development of student creativity in school is fundamental for the progress of human beings across all 
spheres, be they social, economic, scientific, cultural, familial or personal. Not all countries explicitly include the 
development of creativity in their educational policy and study programs (Lucas, Claxton & Spencer, 2013). For 
example, Singapore has, for more than 20 years, maintained the development of creativity in its schools as a priority 
(Tan & Law, 2000). In 2006, Sawyer described the need to restructure the educational system of the United States of 
America, the country neighboring Mexico, an essential element of which being the planning and development of 
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empirical research in the field of education to help educators identify those innovations that promote creativity in 
students. 
 
Creativity in the Mexican Educational System  

 
The Mexican educational system is currently undergoing a process of profound reform. The third article of 

the Mexican constitution was modified with the mandatory requirement for the State to offer high quality education, 
to which end educational policies and various programs have been established to provide the framework for moving 
towards the required educational quality. 

A new educational model and the corresponding curricular proposals for compulsory education are found 
within the national discussion (Secretaria de Educación Pública, 2016), both of which are intended to be 
implemented in 2018 at preschool, primary, middle and high school level across the whole country. It is here where 
creativity explicitly appears in the Mexican educational system. 

The new educational model for compulsory education in Mexico comprises three curricular components 
that, by means of their interaction, would offer students an integrated formation. One of the curricular components, 
personal and social development, includes the development of student creativity. Who will develop creativity in 
students? Their teachers. How will teachers develop creativity in their students? 

For educational quality to improve, it is indispensable that teachers are prepared to make the pedagogic 
practices proposed by the new educational model their own and also to implement them in the classroom. Thus, 
serving teachers will be periodically evaluated as a condition of their entry into, retention and progress in the 
profession. Creativity, the use of information and communication technology (ICT) and collaborative work are 
central planks of the current legislation introducing educational reform in Mexico. The Secretariat of Public 
Education produces profiles, parameters and indicators for teacher evaluation (Secretaria de Educación Pública, 
2015), in which predominate the collaboration of teachers amongst themselves, innovation in the quality of their 
teaching practice, and their incorporation of ICTs. 

Teacher training institutions play an important role in the context of educational reform. Their educational 
programs must form new teachers with the competencies required for delivering high quality education in harmony 
with the country’s new educational model. The teaching strategy described here is an exercise in joint responsibility.  
Those students that participated in the strategy were enrolled in one of the teacher training institutions. The teaching 
strategy intends to attend to the need for trainee teachers to identify that the development of student creativity should 
form part of their teaching practice and that, due to its complexity, this requires collaboration amongst themselves. It 
also requires trainee teachers to recognize that the use of ICT, and in particular the use of learning objects (LO), 
given their reusable nature, can help to improve teacher efficacy.  

The production and use of LOs, as well as research in this area, are recent phenomena in Mexico. 
Established in 2006, the Latin American Community on Learning Objects (LACLO) is the organization that drives 
academic events in this area. Wiley (2002) presents an extensive review of the literature on LOs. Among the 
attractions of LOs are their reusable and interoperable nature, and that they make sense on their own terms and are 
minimal units of didactic content. 

To sum up, the question of how to develop creative thinking in a scholastic environment has neither an 
unambiguous nor definitive answer. Although the specialized international literature provides examples of good 
practice (Gregerson, Snyder & Kaufman, 2013), the teaching strategies must be contextualized in the cultural, 
political and material environment in which they are applied (Hennessey & Amabile, 2010). An international 
perspective must be maintained on the advances in the field of research (Hellstén & Reid, 2008), in accordance with 
the challenges of the Twenty First Century and the work of researchers and practitioners in the area of creativity 
(Glăveanu, 2014). 

In Mexico, research into creativity is an emerging field (see the States of Knowledge of the Consejo 
Mexicano de Investigación Educativa, COMIE, or the Mexican Council for Educational Research). In the face of the 
challenges posed by the educational reform and the proposal of a new educational model, and further to undertaking 
empirical research across the broad spectrum of Mexican classrooms, it is crucial to reduce the gap between the 
international community producing scientific knowledge on creativity and the educators charged with developing 
creativity in students.  

 
Teaching Strategy 

 
The teaching strategy described here has its roots in the above described context of Mexican educational 

policy, the challenges posed by the education reform currently underway, and the international field of research into 
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creativity. This teaching strategy for creative thinking was designed for the course Innovación Educativa (IE, or 
Educational Innovation) which is part of the formation of teachers and psycho-pedagogical counselors at a public 
university in Mexico. 

The IE course has a double objective which, on the one hand, aims to stimulate creative abilities in the 
students taking it and, on the other, seeks to contribute to the formation of educators in order that they develop 
creative thinking in their future students through innovative teaching practice. The 120-hour course, distributed over 
16 weeks on a blended learning basis, is taken by students in the last year of their undergraduate degree. 

The course was divided into three units. In the first unit, which lasted two weeks, the work teams 
researched and discussed the contribution of a chosen author. Subsequently, each team organized a session in which 
they shared their work before the whole class. In order to complete the first unit of the course, each student was 
required to prepare a comparative table of all the approaches to creativity discussed in class. The unit finished with a 
self-evaluation of the knowledge the students displayed and their participation in the teamwork activities. 

The second unit, which lasted two weeks, saw students undertaking activities in teams that introduced the 
subject of the LOs and their repositories. Examples and counter-examples of the objects, which placed emphasis on 
identifying the characteristics of the LOs, were analyzed. 

In the third unit, which lasted 11 weeks, the work teams chose one of the theoretical perspectives on 
creativity analyzed in class to use in preparing their LO, which was to be designed for middle and high school 
students. The teams prepared the instructional design, which was presented to the class along with their arguments 
supporting their instructional decisions. The free application eXelearning was used for the instructional design of a 
total of eight LOs. A teacher from the area of educational technologies collaborated during the development phase, 
providing advice and assessment for the teams over the installation and operation of eXelearning. 

Feedback was given for the first version of the LOs in terms of the clarity of the communication and 
writing for the students, coordinated by their teacher from the Language and Literature Teaching undergraduate 
program. Once the recommendations were received, the teams improved their LOs. 

Each team put the second version of the LOs into practice, evaluating them using a checklist and open 
questions, with three middle and high school student volunteers participating in the evaluation of each LO, based on 
which, the teams improved their LOs and then devised a third version.  

Finally, the LOs were presented at a Teaching Expo to groups of middle and high school students, who 
were invited to register their email address in order to be signed up to a free platform on which they could interact 
with the LOs at their own pace. 

On completing the course, the students presented their reflections in an individual essay on their experience 
of the project, and prepared goals for the development of their own creativity. 

The theoretical pillars that guided the teaching strategy presented here are the pedagogy of cooperative 
learning (Johnson & Johnson, 2009), instructional theory (Clark & Mayer, 2011; Reigeluth, 2012), theoretical 
perspectives on creativity (Gregerson, Snyder, & Kaufman, 2013; Hennessey & Amabile, 2010; Runco, 2014), and 
LOs (Wiley, 2002). 

The pedagogy of cooperative learning provided the students with abilities for collaborating in groups, 
among other benefits. The blended learning format of the course and the development of the reusable learning 
objects trained the students to use ICT for their future teaching practice.  
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Results 

 
The teaching strategy described here was applied during the 2016-1 school term to one group in their last 

year of the Undergraduate program in Psycho-pedagogic Counselor at a public university in the North East of 
Mexico. A total of twenty three students participated, of whom two were men and twenty one women, and all of 
whom were enrolled on the IE course. The results for the students’ prior knowledge on creativity, self-evaluation 
and the development of LOs are presented below. 
 
Prior Knowledge 
 

On the first day of class, the participants were asked to respond to a questionnaire comprising open 
questions prepared by the teacher with the aim of identifying the students’ prior knowledge as related to creativity.  
The twenty three students indicated that they could not recall the names of either authors or theories related to 
creativity, nor could they recall the digital resources required for its development. Furthermore, the significance and 
examples of the LOs were also an unknown subject.  

The questionnaire enquired as to the participants’ conceptions of creativity, by undertaking a content 
analysis of their responses (Kerlinger, 1986), with the following four themes standing out with greater frequency: 
ability; idea; imagination; and, problem-solving. Of the twenty three students, five referred to creativity as an ability 
to create or develop, while three described creativity as the creation or application of ideas, and eleven included two 
or three of the four themes identified in their answers. Ability was the most mentioned theme, followed by idea with 
ten mentions, imagination with seven and problem-solving with five mentions, as shown in Table 1. 

 

Teaching Strategy

a) Design and production of LO.
b) Review and adjustment of 1st LO version.
c) Piloting and adjustment of 2nd LO version.
d) Application of the LOs at the Expo.
c) Analysis and discussion of LOs results.

1st Unit:
Identify 
previous 
knowledge. 
Learn 
different 
creativity 
approaches.
Self-
evaluation  
of 
knowledge 
about 
creativity.

2nd Unit:
Immerse to the 
literature 
about LO and 
repositories. 
Identify the LO 
and the 
repositories´
characteristics.

Stages

3rd Unit:
Design, 
production and 
evaluation of 
eight LOs.
Operate 
eXelearning.
Students´
reflections on 
their 
experience and 
prepared goals 
for the 
development of 
their own 
creativity.
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Table 1. Themes from the content analysis of the students’ prior knowledge on creativity 
Theme Number of mentions 

Ability 17 
Idea 10 
Imagination 7 
Problem-solving  5 

 
Of the twenty three students, four gave varied responses on their conception of creativity without alluding 

to the four themes (ability, idea, imagination and problem-solving) identified in the content analysis. One of the four 
students conceived of creativity as “giving your style to something”, while the second and third students compared 
creativity to “being an innovator”, and, lastly, the fourth student expressed their conception of creativity as “doing 
something for yourself that nobody else can equal”. The responses of these four students were very short, 
comprising nothing more than phrases. 

Together, the prior knowledge of the participants before commencing the IE course demonstrates an 
inability to recall topics seen in previous courses during their formation, in which content from some authors and 
theories related to creativity were covered. Only two of the twenty three students described their conception of 
creativity by including three of the four themes identified in the content analysis, with their responses being the most 
elaborate. None of the conceptions of the students refer to the two criteria original and useful (Runco & Jaeger, 
2012) taken from the standard definition of creativity. 
 
Self-evaluation 

 
On completing the first unit of the course, in which various activities were undertaken in cooperative teams 

and class sessions with the aim of self-evaluating their progress, the students responded individually to a 
questionnaire with open questions and four affirmations on a Lickert type scale with the answer options of true, 
almost true, almost false and false.  

The self-evaluation required the participants to describe their concept of creativity, with all students giving 
open answers that made reference to the authors analyzed in class. The authors to whom most participants referred 
were J. P. Guilford, M. A. Runco, T. Amabile, E. de Bono, M. Csikszentmihalyi, and A. Osborne. 

The results of the self-evaluation show that the responses of the students with regard to their concept of 
creativity were now more elaborate and include themes absent from their prior knowledge. Further to the four initial 
themes, the students referred to the creative potential that exists in all human beings and is manifested in various 
forms. They also named the themes of process, change, original, divergent thinking and technique, social 
interaction and experience, useful, product, and innovation and invention, all of which varied in the frequency at 
which they were mentioned, as shown in Table 2. 

It is reasonable to identify the class and teamwork activities undertaken during the first unit of the course as 
the source of the variation in the themes and the frequency at which they were mentioned between the prior 
knowledge and self-evaluation phases of the research (tables 1 and 2). Various authors and their contributions were 
researched and discussed during said activities.  

The self-evaluation shows that the students were more informed than before, capable of identifying relevant 
authors in the field of research on creativity and contributing their own conceptions with more articulate responses. 
However, given that they were discussed in class during various sessions, the themes of social interaction and 
experience, problem-solving, useful, product, innovation and invention were mentioned at a lower frequency. The 
foregoing could be indicative of a lack of time and activities through which the students could have widened their 
conception of creativity, or that, at the moment of carrying out the self-evaluation, the students were still in the 
process of preparing their own conceptions. 
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Table 2. Themes from the content analysis for the self-evaluation on the concept of creativity 
Theme Number of mentions 

Ability 9 
Idea 9 
Creative potential, shown in many forms 8 
Process, change 6 
Original 6 
Problem-solving 5 
Divergent thinking, technique 5 
Social interaction, experience 3 
Useful 3 
Product 3 
Innovate 3 
Imagination 2 
Invention 1 

 
The majority of the students found learning about creativity to be a motivation, with twenty responding 

true, two almost true and one student not responding. The majority responded that they found an application for that 
which they had learned in the course in both their personal and professional life. Furthermore, they affirmed that 
they participated equitably in the teamwork activities. The foregoing is shown in Table 3. 
 

Table 3. Some opinions of the participants on both the course and teamwork. 

Affirmation 

Responses/students 

Tru
e 

Almost 
true 

Almo
st 

false 

Fals
e 

I find learning about creativity to be a motivation 20 2 0 0 
What I am learning in the course is applicable to my profession. 22 1 0 0 
What I am learning in the course has implications in my personal life. 21 2 0 0 
I participate equitably in the teamwork activities. 21 2 0 0 

 
To sum up, the data from the prior knowledge and self-evaluation indicate that, on completing the first unit, 

the students from the IE course found themselves to be motivated by the content, to have increased their knowledge 
in terms of the topics, and to have participated equitably in the teamwork activities. Furthermore, in their 
conceptions of creativity, some students made reference to the criteria of original and useful from the standard 
definition of creativity. 
 
Development of Reusable Learning Objects 
 

The second unit from the course, which lasted two weeks, focused on familiarizing the students with the 
LO repositories, analyzing their characteristics, and locating objects in those Spanish language repositories which 
aim to develop creativity.   

During the third and last unit of the course, each team of students developed an LO. The total of eight LOs 
that were produced are presented in Table 4. The teams were free to choose the subject as long as it did not duplicate 
the one chosen by another team, to agree to the learning objective, and to discuss its design. All of the LOs were 
produced using the free application eXelearning. 
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Table 4. Name of the reusable learning objects. 
Name of the LO 

Motivating Myself to Learn More 
I Am Original 
The 4’c 
Fluency of Ideas 
Verbal Fluency 
The Hatter 
Raining Ideas 
Riddle Me This 

 
 The teams demonstrated their concern at the lack of experience in the management of digital applications, 
such as how to install and use eXelearning, for which reason the collaboration of the educational technology teacher 
was sought. After a short period of disquiet and thanks to the presence of the teacher, the teams were able to feel 
comfortable with the technology in the object production stage. 

Other moments of stress for the students were the identification of the characteristics and the instructional 
design of the LOs. The teacher in charge of the course prepared additional materials to deal with the difficulties 
experienced in class and, thus, facilitate the students’ understanding of the tasks. For example, based on the 
literature review, a check list was produced to help the students choose from the characteristics of the LOs found in 
the repositories consulted. Furthermore, a guide for was produced for the instructional design with help inserted in 
hypertext, a modification which had not been envisaged at the beginning of the course. 

Another tension in the teams occurred on receiving observations in class over the first version of the LO in 
terms of the clarity of communication, issues related to the writing, and the copyright of the images and music taken 
from the internet. For this reason it was considered opportune to invite students from the Language and Literature 
Teaching undergraduate degree program, coordinated by their teacher, to indicate in writing the corrections required. 
With the above described initiative, the teams showed that they felt less pressure, as they had not been able to 
identify these errors themselves, due to the work dynamic and the various tasks. After receiving the 
recommendations, the teams went on to improve the second version of their LO. 

The teams invited three middle or high school students put the second version of each object to the test, 
with each team managing the space and time involved and the activity itself. A total of twenty four students 
participated, comprising twelve middle and twelve high school students. The manner in which the students 
interacted with the objects was registered in these feedback sessions, with suggestions requested as to how to make 
the objects more attractive and useful, identifying, among other aspects, what they had liked least about the LO. 

Due to the extensive nature of the data collected, partial results of the feedback from the middle and high 
school students on the eight LOs are presented below. To the question as to whether the objects had awoken their 
interest in creativity, the response was affirmative for the five objects Motivating Myself to Learn More, I am 
Original, The 4’c, Fluency of Ideas and Verbal Fluency.  

For the remaining objects, The Hatter, Raining Ideas and Riddle Me This, the majority of the students 
indicated that these objects had awoken their interest in the theme of creativity a little. Discussions of the 
aforementioned concluded that the activities that develop creativity must be made more robust and the current 
emphasis on disciplinary content must be reduced. For example, the object Riddle Me This used information on the 
elements of the periodic table for the production exercises. 

As can be seen in Table 5, the most recurring comments from the students for the improvement of the 
objects point to a reduction in the amount of reading and an increase in or the inclusion of the use of videos, 
movement, activities, games, exercises, music, color, feedback and interaction. 
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Table 5. Feedback to improve the LOs. 

LO Feedback Comments 

Motivating 
Myself to Learn 

More 

What did you like the least? Too much reading 
What would you suggest to improve it? Less reading and more videos. 

Include an end of course event. 

I Am Original 

What did you like the least? Few options in the activities. 
What would you suggest to improve it? Increase the number of options in 

the activities, include music and 
video. 

The 4’c  

What did you like the least? A lot of reading and the colors. 
What would you suggest to improve it? Include images with movement, 

colors, games and feedback. Make 
it easy to download. 

Fluency of Ideas 
What did you like the least? Not very clear. A lack of videos. 
What would you suggest to improve it? More games, exercises and 

movement. 

Verbal Fluency 
What did you like the least? Few activities. 
What would you suggest to improve it? Include a color background and 

exercises. 

The Hatter What did you like the least? Too much reading. 
What would you suggest to improve it? Less reading. 

Raining Ideas 

What did you like the least? Too much information without 
movement, a lack of color. 

What would you suggest to improve it? More colors, interaction and 
movement. 

Riddle Me This 

What did you like the least? Thought is required to create a 
riddle. The meaning of the chemical 
elements. 

What would you suggest to improve it? None. 
 
Furthermore, all the students affirmed in the feedback that they would recommend the LOs to their 

classmates. Similarly, all of them indicated that the content is useful in their lives as students.  
The twenty four students coincided in their desire to be creative people. Only four students recognized their 

teachers as creative, while five considered them to be not very creative, and the remaining fifteen stated that their 
teachers were not creative. It is not known what creativity meant for the twenty four students. 
 In general, the students commented on their lack of knowledge on the subjects dealt with by the objects.  
They stated that the objects were distinct to the habitual manner in which they undertook learning activities and that 
they liked and had fun interacting with the LOs. 

The feedback received by the students was taken into account, with the teams then making the requisite 
improvements to the objects. Subsequently, the LOs were presented at a Teaching-Expo for middle and high school 
teachers and students. The attendees were invited to provide their email addresses if they wanted access to interact 
with the eight LOs, with almost all attendees, including teachers and students, providing their contact information. 
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Image 1. Presentation at the Teaching-Expo. 

 
 

Conclusions 
 
The conclusions derived from the experience of using the teaching strategy described here are relevant 

solely to the environment in which it was applied. While the strategy was planned before the beginning of the 
course, it was necessary to make adjustments, request the collaboration of other teachers, and prepare additional 
materials, in order to respond to the difficulties that would present themselves during the academic term. The 
foregoing suggests that, given the diversity of students found in a specific class, the teaching strategy must be 
flexible in order for it to be adjusted effectively.  

The tensions demonstrated in the work teams were attended to appropriately, a process which provided the 
opportunity to exemplify in practice the benefits of working in interdisciplinary teams to produce an LO. It would be 
recommendable for subsequent research in this area to include teams in which students from other disciplines 
participate in the design of the LOs, disciplines such as communication, graphic design and the production of digital 
educational material. 

The teaching strategy for the IE course was effective in facilitating the development of competencies that 
will be evaluated in future educators as a requirement to enter the labor market in the Mexican educational system. 
Specifically, these competencies comprise collaboration and teamwork abilities, the ability to incorporate ICT in 
teaching practice, and strategies for the development of creativity. 

The response of the middle and high school students to their interaction with the LOs was very encouraging 
in terms of their potential use for the development of creative thinking. It is important to continue producing LOs. 

This was a greatly important life experience for the teachers involved in this teaching strategy. They 
specifically highlight two of the lessons learned. Firstly, with a proactive attitude and the use of asynchronous digital 
media, it was possible to overcome the obstacle of work scheduling, thus enabling sustained collaboration. 
Secondly, the educator needs to carry out their teaching practice in an empirical research space. 

To conclude, the results obtained in the exercise do stimulate to advance on this line of research, with a 
more rigorously planned teaching strategy that includes a research design that systematically approaches an 
understanding of how to develop creative thinking across the diverse spectrum of classrooms in the Mexican 
education system. 
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