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Abstract. As part of the initiative to integrate the Significant Learning proposal by Dr. L. Dee Fink into the 
teaching strategy of the Universidad El Bosque in Bogotá, qualitative research in the form of a case study was 
conducted in b-learning courses of the Systems Engineering program in order to assess successes and 
improvement opportunities for this modality, in relation to the integration of this pedagogical proposal, 
particularly the Integrated Course Design model by L. Dee Fink. The results found allow to recognize the real 
development of these courses in order to reflect on it and design timely improvement strategies that can be 
extended to other Schools and Undergraduate Programs and lead the proposed implementation of B-learning to 
become a success story and a permanent study case.  
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1 Introduction 

Blended learning is not only an alternate arrangement of the teaching-learning environment. Currently, this 
modality is recognized as enhancing both learning process and outcomes by combining the advantages of 
traditional teaching and new strategies for building skills in the use of technology [1,2]. “Blended learning is 
the optimized achievement of learning objectives, applying the right skills to the right people at the right time” 
[2], which means that in addition to proposing new learning environments, this modality is also interested in 
the results of the process and the particular characteristics of learners. Additionally, blended learning is 
presented as ideal to engage in learning processes that meet competence standards and challenges of the 21st 
century [1]. Blended learning can no longer be considered as an alternative, but as a necessity that should be 
part of a comprehensive teaching strategy [3].  
 
In the same way, integration of technologies in teaching processes has ceased to be an attractive novelty and 
has become a need. Innovations in this field allow to have tools that promote exchange, cooperation and 
collaborative construction of knowledge [4], among other skills. In this regard, there are studies that show the 
impact of ICT use in the performance of students in blended environments [5, 6].  

 
After recognizing the value of blended learning and ICT integration in teaching, the need to address these 
environments with designs based in pedagogical models is emphasized. In this regard, models have been 
proposed for the implementation of this modality in Higher Education, where students are active participants in 
the construction of knowledge by applying Constructivism and Conversation theories together with 
instructional designs that consider technological, educational, institutional and social perspectives, further 
enhancing learning experience and outcomes [4].   
 
In accepting the b-learning modality as a proposal for instructional redesign, learning objectives and teaching 
and assessment strategies proposed must focus on the student and seek the development of different learning 
dimensions [3], such as critical thinking, problem solving, collaboration, self-directed learning, and knowledge 
exchange.  Pedagogical proposals centered on the learner then emerged, where the teacher is responsible for 
creating rich learning environments and  experiences, rather than being a mere transmitter of knowledge [4], 
[9]. In particular, the prospect of Significant Learning provides a general framework for proposing didactics 
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that consider learning as a multidimensional concept [9] which favors instructional design with technology 
integration [10], [11]. 
 
Although there is a sufficient conceptual framework to integrate blended learning with ICT use in the 
university environment with positive results, other studies show that the student's level of commitment, 
motivation, availability and understanding of resources and materials are also variables that affect the success 
or failure of the modality [2]. In this sense, there are studies that show how, in spite of having the conceptual 
framework, failures in the instructional design of these environments are very frequent [12]. Furthermore, it 
seems like that are not enough studies to answer the following questions: How useful are the skills built online 
in face-to-face situations? [13] How is it possible to build 21st century skills in a b-learning course in order to 
achieve meaningful learning? [11].   
 
In order to contribute to the discussion on the relationship between Significant Learning and Blended Learning, 
this paper presents the results obtained when assessing the implementation of the b-learning modality in the 
context of the proposal for Integrated Course Design by Doctor L. Dee Fink [9], in three courses of the 
Systems Engineering Program at the Universidad El Bosque; considering the different elements involved in the 
teaching-learning process: Virtual setting, characteristics of teachers and students, learning goals and strategies, 
and assessment activities. 

2 Institutional context: Implementation of the B-learning modality 

The Universidad El Bosque located in Bogota, Colombia has resolved to take on two important challenges 
regarding its academic work, which has been set out in its 2011-2016 Institutional Development Plan [14]. 
Firstly, being consistent with global development trends, policies and prospects, the University integrates ICT 
in a cross-sectional manner in all its strategic axes.  That is how the University formulates the integration of 
online training activities and strategies in some of the courses provided by academic programs. To fulfill this 
task, the School of Engineering proposed the integration of virtual settings in half the classes agreed, for at 
least three of the courses that make up its programs, while technologies associated with Web 2.0 were 
intentionally implemented as a means of formal communication in other courses.  Thus, the B-learning 
modality starts in the Systems Engineering Program, where three senior-year subjects taught by teachers open 
to and fond of the modality were chosen. 
 
Second, also in 2011, the University regulated its institutional pedagogical model [15], which recognizes the 
need to respond to the demands for knowledge of the contemporary world, through educational approaches that 
prioritize basic skills to access the information and technology culture, that favor personal and cognitive 
balance, and that transform pedagogical processes for students to build quality learning [15]. This is how the 
potential of learning-focused educational approaches incorporating objectives, strategies and resources that 
lead to the construction of meaningful learning is identified, and the proposal for the creation of courses for 
Significant Learning by Professor L. Dee Fink [9] is adopted in the design of syllabi or lesson plans of 
undergraduate academic programs.  
 
While both processes have advanced positively, from teaching practice and student experience, it is perceived 
that in some cases the B-learning modality has been limited to transferring classroom strategies to the virtual 
classroom, without reflecting on the educational implications and impacts they have on student learning. In 
connection with the creation of courses for Significant Learning, although skills to design lesson plans have 
been achieved in teachers, in some cases implementation of teaching strategies involving meaningful learning 
experiences is not yet clear. This situation becomes more complex when the courses chosen to be developed in 
a blended manner set out a goal to be achieved in two ways: Achieving meaningful learning and doing it in the 
B-learning modality. 
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3 Basic concepts for the study 

3.1 Meaningful Learning 

Meaningful learning recognized as a learning theory postulated by David Ausubel [16] states that the 
construction of knowledge in the individual is the product of the interaction between what is going to be 
learned (new information) and a previous cognitive structure, in a process of assimilation and accommodation 
of concepts [17].  This assimilation of concepts does not imply a mere cognitive connection or association, but 
the modification of a previous cognitive structure and the evolution of new information, when the latter is 
linked to pre-existing relevant aspects [17]. Unlike behavioral learning theory, meaningful learning suggests 
that learning is not only reflected in changes in behavior but in assigning meanings to new knowledge as a 
product of experience. 

3.2 Significant Learning for L. Dee Fink 

L. Dee Fink in his proposal for creating meaningful learning experiences [18] provides a valuable set of 
recommendations, including actions that higher education institutions can take to support teaching more 
effectively. In this proposal, learning activities do not center on passive learning, in which individuals receive 
knowledge transmitted by an external source, but are more focused on active learning [19], in which the 
apprentice engage in doing things and reflecting on their actions and achievements, finding meaning in what 
they learn.   
 
In incorporating new techniques and tools, Fink proposes a comprehensive perspective for active learning 
because he believes that learning activities must be designed directly and indirectly in three ways: 
Appropriation of information and ideas, experiences and reflective dialog, forming an integral and indivisible 
whole. He proposes strategies that allow to increase the learning experience with the integration of modes and 
experience opportunities to create a reflexive dialog [9]. 

Fink's proposal, based on the theory of meaningful learning, presents an integrated, interactive six-dimension 
taxonomy of learning (Fig. 1):  
 

 
Fig. 1.  Significant Learning taxonomy 
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[Traducción imagen en el sentido de las manecillas del reloj: Learning How to Learn, Foundational Knowledge, 
Application, Integration, Human Dimension, Caring] 
  

Foundational knowledge, referring to what is to be remembered and understood; application, relating to the 
implementation and use of skills to develop critical, creative and practical thinking; integration, in which 
connections between people, ideas and areas of life are established; human dimension, which aims at the 
student learning from themselves and from others; caring, referred to the motivation, commitment, and 
responsibility acquired by the student in the course, while learning new values; and finally, learning how to 

learn, the dimension which is to be furthered, consists in building bases, habits and tools for the student to be 
able to learn on their own, i.e. a self-directed learning, which lasts over time [9]. When thinking about an 
integrated, interactive learning taxonomy, the overall development of students is favored as it adjusts to current 
teaching needs. Using this kind of activities, students are led to understand, remember, apply, relate and assess 
knowledge by learning from themselves and others and acquiring skills for the rest of their lives [20]. 

 
To accompany learning activities, Fink proposes assessment strategies focused on the educational 

evaluation that assesses learning quality achieved by students based on the same learning goals. Therefore, he 
recommends that it should be anticipatory, incorporating exercises, questions and/or problems “that create a 
real-life context for a particular issue or problem that needs to be handled” [9]; have defined criteria and 
standards known by students; and be self-reflective, giving students the space and opportunity to evaluate their 
performance and learning process frequently and immediately. 

3.3 ICT, B-learning and Significant Learning  

Blended Learning, as a setting in which methodologies and technologies converge, recognizes the 
responsibility for integrating strategies in an intentional, planned and careful manner so that the environment 
set is not the mere sum of classroom and online methodologies, or traditional and ICT-mediated didactics, but 
rather an appropriate, rich environment for the construction of knowledge that cannot be achieved in the same 
manner as in the traditional setting.  In this learning mode, the teacher uses ICT for the benefit of the student's 
process, playing a dual role: classroom teacher and online tutor [21].  
 
Regarding learning theories underlying ICT use in teaching and learning, there are countless contributions that 
show there is no general, static framework, but rather, each of the classical theories of learning and pedagogy 
have been adapted when one or another technological mediation is proposed.  For this reason and due to its 
very nature, B-learning environments cannot be framed in any learning theory, because they are not a 
technology per se, but unique environments that are established with respect to the reflection on the learning 
objectives intended, on which theory is more adequate, and what the most appropriate technologies are for 
such needs [21]. Consequently, it is completely valid and viable to think about developing meaningful learning 
dimensions in B-learning environments where ICT are means and mediation for student learning [10].  

4 Methodology 

Given that the aim is to analyze a phenomenon in its natural environment based on the study of several of its 
constituent elements, this case study with a qualitative research focus analyzes, describes and approaches an 
assessment of the B-learning modality in the courses of Digital Communications and Equipment, Project 
Formulation and Project Management offered in the 9th and 10th semester of the Systems Engineering 
curriculum, in the light of the meaningful learning approach. 
 
The research process was developed in the nine phases proposed by Hernández Sampieri [22]. This section 
describes the activities carried out for each phase. 
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Based on the particular research interests of the Engineering for Education line of the Research Group OSIRIS 
[23] and the awareness of progress and difficulties in the implementation of the B-learning modality at the 
University, the initial phase, called Idea, recognizes the need to research formally into the phenomenon to 
provide evidence that allows to devise and implement improvement strategies that lead to the strengthening of 
the training process and the success of the proposal.  
 
On the second phase, the research problem and variables comprising it are set out. From the preliminary 
interview with teachers and students, a scenario of apparent discrepancy is identified between planning and 
execution of courses, between proposed learning objectives and goals achieved, and between the institutional 
academic proposal and the methodological aspects of each subject.  In that sense, the research problem is 
defined as the recognition and evaluation of the modality in relation to the Significant Learning approach of 
the institutional pedagogical model, characterizing situational factors, learning activities and goals, and 
assessment strategies that are part of these subjects. 
On the third phase, the context in which the courses are developed is studied, identifying actors, artifacts and 
baseline scenarios for research. This gives way to the fourth phase where the research process is planned, 
defining a) sources of information, b) timelines for data collection and analysis, and c) data collection 
instruments. The resulting research design is shown in Fig. 2. For the design of instruments, the criteria chosen 
for data collection were those identified as variables of the phenomenon to be studied, defining some particular 
sub-criteria according to the scope of meaningful learning [9].  

 
 

 

Fig. 2.  Sources, criteria and instruments. 

 

 

 

[Traducción table: 1a fila – Situational Factors / Assessment Strategies / Activities / Learning Goals; 1a 
columna – Curricular planning syllabuses and documents / Virtual environments / Teachers / Students; debajo 
de la tabla – Micro-curricular self-assessment instrument and index cards / Virtual classroom assessment 
instrument / Semi-structured interview] 
 
The micro-curricular self-assessment tool [24] is an evaluation tool whose criteria are based on the coherence 
between the pedagogical model and the implementation of courses within the classroom. It consists of a set of 
close ended questions whose axes of inquiry are the existence of or compliance with the following items: Basic 

Identification of the Subject, Justification, General Contents of the Course, Objectives Proposed according to 

Significant Learning Dimensions, General Learning Activities, Assessment Activities, Integration between 

Classroom and Online Learning Activities, Compliance with Significant Learning Dimensions, Bibliography. 
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Regarding the assessment of virtual environments supporting the modality, an instrument was applied based on 
the E-DREA Model for the Evaluation of Online Courses [25], involving the assessment of compliance with a 
set of features for 8 components: Course Structure, Design and Navigation, Multimedia Resources, Contents, 

Learning Activities, Assessment, Monitoring and Tutoring,, And Bibliography. 

Table 1 shows the list of criteria and sub-criteria considered for the design of interviews with teachers and 
students. 

 

Table 1. Basic criteria and sub-criteria for the analysis 

Basic criteria Sub-criteria 
Situational factors 

Specific context of the teaching/learning situation. General context of the learning situation. Nature of topics, 
characteristics of the teacher and learners 

Assessment 
strategies Educational assessment: Feedback, self-assessment, criteria and standards 

Teaching 
activities From active learning: Experience, reflexive dialog, information and ideas 

Learning goals 
Learning objectives according to the dimensions of the Significant Learning Taxonomy  

 

After preparing and validating data collection instruments, the first phase starts by defining 
the study sample and access thereto.  As a case study looking for a general understanding of 
the phenomenon, the units of analysis will be the three courses implemented in the B-
learning modality in the Systems Engineering Program.  In the sixth phase of the study, 
information was collected by interviewing teachers and students, and applying evaluation 
forms to syllabus and virtual classroom.  A total of 15 interviews (12 students and 3 teachers) 
were conducted, six index cards were produced, and the evaluation forms were applied to 
the syllabi and virtual environments of each course. 
 
The seventh phase, consisting in the analysis of collected data to identify the first findings, 
was supported by the software NVivo [26] in three big moments.  In the first one, 
information from all sources was organized and encoded in the initial criteria and sub-
criteria determined for the interviews, according to the research purpose. In the second 
moment, a first-level analysis was performed to find similarities, relationships and 
differences among data in the light of analysis categories. The process was completed in a 
third moment in which, based on the elements comprising the Significant Learning proposal, 
research findings are interpreted to define the results of the assessment proposed (eighth 
phase) regarding each of the axes studied.  On the last phase of the study, the results are 
written down in a final research report. 

5 Result analysis 

The results of the study are organized according to the main lines of inquiry (situational 
factors, learning goals and activities, assessment strategies and feedback), while integrating 
the testimonies, perceptions and opinions students have with respect to the meaningful 
learning proposal and the development of courses. 
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5.1 On situational factors Specific context of the teaching/learning situation.   

The three courses studied are taught in the last semesters of the academic program and last 16 weeks divided in 
three assessment periods.  The course takes place in two settings: classroom and virtual classroom, the latter 
containing most of activities and resources for developing the subject.   There are three face-to-face sessions in 
the semester and the others are synchronous or asynchronous meetings through the virtual classroom. 
Generally, virtual classrooms are structured in sections that start with introductory information of the course. 
The following sections correspond to the plan for each period and present the resources and activities to be 
carried out.  There are several activities for the theoretical-practical component of the courses, introducing new 
topics that allow to reinforce the concepts studied in class. Information is provided on the general contents of 
the subject only in the syllabus or lesson plan.  

In relation to the materials included in the courses, there are resources from various authors, both in Spanish 
and English. Materials that can be viewed online or downloaded for later reading were made available to 
students, while an effort to provide consistency between materials proposed and objectives set was observed in 
the provision of resources that illustrate real situations where the concepts discussed in class can be applied and 
in the attempt to involve students in more meaningful learning experiences. 

As for the operation of the virtual setting, students report that they are given access and use from the beginning 
of the course and, generally, resources work properly, although some technical errors of the platform hinder 
timely access.  

According to the analysis results, it can be said that the context in which the teaching-learning process takes 
place has sufficient mediations and settings to provide students with meaningful learning experiences.  

General context of the teaching-learning situation. Overall, the teaching perspectives put in these courses 
are related to the building of understanding skills in students and the application of fundamental concepts. Just 
one of the courses outlined as training purpose the integration of some knowledge and the assessment of its 
impact on the social environment. As mentioned above, although they seem verbs related to competencies, the 
core of learning purposes is still the concepts or contents.  None of the resources and settings provided 
information to identify the role of these courses in relation to the academic program, reducing the possibility 
that students understand the importance thereof in achieving their career goals. 
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Nature of topics. In the case of Project Formulation and Project Management courses, the topics that make up 
the fundamental knowledge of the subjects converge on static contents that have already been defined by 
authorities on the subject and are accepted by the circle of professionals related to the discipline.  In the Digital 
Communications course it was found that although there is a list of basic concepts of the course, their close 
links with modern technologies makes these concepts dynamic. Furthermore, this course also has a particular 
interest in including, as fundamental knowledge, the assessment of the technology-user interaction.  From this, 
it is then deducted that, in two of the courses, theoretical concepts that converge on static contents predominate. 

 

Characteristics of learners and the teacher. Most students enrolled in these courses combine their studies 
with work activities related to their profession, so their expectations have to do with the possibility of 
integrating theory and practice, with a flexible schedule.  Because of this, it is required that students enrolling 
in the B-Learning modality learn to manage their time of study properly for carrying out weekly activities and 
assume obligations assigned to them with high commitment, because most online learning activities require 
them to manage their time independently and responsibly.   The autonomy expected from them is measured by 
the frequency of access to the virtual classroom and timely delivery of assignments. In this regard, it should be 
noted that students suggest setting fixed schedules for carrying out virtual classroom activities, which reflects 
their difficulty with self-management and self-regulation. 

 

Based on the research findings, it can be stated that the teacher plays the role of motivator and counselor.  
His/her role is described by the following features: 

• As expressed by the teachers, they emphasize feedback to students, trying to provide it once each 
activity is completed. In this respect, it is noteworthy that the above contradicts the perception of 
students, as some of them claim not to have continuous feedback and generally demand greater 
support by teachers in completing activities and answering questions through the virtual setting. 

• Formulates learning and assessment activities based on course design so that learning activities are 
always dependent on assessment activities and vice versa. 

• Defines and uses tools to exemplify the topics of the course, allowing self- and co-assessment of 
students. 

• Motivates students by explicitly relating topics with work, bringing artifacts and materials to illustrate. 

• Guides students in their learning process with activities that promote curiosity and make room for 
reflection. 

• Seeks to strengthen team work and apply theoretical concepts constantly in his/her activities. 

• Regularly notifies students of the activities to be carried out and summarizes informative material. 
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5.2 On learning goals.  

This section of results is analyzed in the light of the dimensions of significant learning taxonomy. Table 2 
presents findings according to the goals proposed for students' learning.  

In summary, for learning goals there is a high degree of correspondence between those stated for the courses in 
the first three taxonomy dimensions and those suggested in the self-directed guide for course design [9]. This 
does not occur in the fourth, fifth and sixth dimensions, which demonstrates the course planners' difficulty to 
interpret them and set them out. 

 

Table 2. Results in learning goal planning 

Dimension Characteristics of learning goals 

Foundational 

knowledge 

The goals of this dimension clearly state the topics that the student is expected to understand 

and remember, in agreement with the guidelines for course design. 

Application It is observed that in general the goals set in this dimension revolve around critical, creative 
and practical thinking, proposing real scenarios to apply fundamental concepts. 

Integration Learning goals for integration include information, prospects of the courses and their 
relationship with other areas such as personal, social or work life of students. 

Human 
dimension 

In general terms, it lays down what the student may learn from him/herself, about others 
and/or how to interact with them. Additionally, it intends to answer the question “who am 
I?” 

Caring It describes the student's responsibilities, commitments and what is to be done in the course. 
There are no specific feelings, interests or values that are promoted in the courses, as 
proposed by the guide for their design. Invitation to reflect on the students' values or 
assessment of new ways of learning is not included either. 

Learning how 

to learn 

In the formulation of these goals, what the student must learn, how to be good at the courses 
and how to become a self-directed student are briefly described. However, the scope of these 
goals is the course itself, leaving aside the intention of the guide for this dimension, which is 
to prepare students in a particular topic or issue after the end of the course, managing and 
understanding their own learning process. 

 

5.3 On learning activities 

The set of learning activities carried out comprise individual and group work from both learning approaches: 
active and passive. For active learning, practical workshops and classroom projects where the student has to 
strive for interacting with their partners and fundamental concepts are laid down. 
 
In addition to traditional “homework,” activities to be carried out individually that correspond to the active 
learning approach make use of games such as crosswords, word search and hangman.  
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Searches for information or on the Internet outside the classroom are also assigned either to prepare the 
following sessions or supplement the topics covered. In the component of passive learning activities, the virtual 
classroom has resources such as videos, written documents, slide presentations, simulations and music, usually 
based on the teacher's professional experience.  The students find such resources useful to “memorize” 
theoretical concepts, thus they always complete their reading. 
 
An important finding is that all activities planned for the courses are conducted in the virtual setting and that 
the activities carried out in the classroom or their role in the subject are not clear. In this regard, students 
consider that additional activities and resources to those in the virtual classroom must be implemented since 
they consider them insufficient. 

 
Synchronous and asynchronous encounters are also held in the forum and classroom chat, where topics studied 
in class are discussed, but they are mainly used by the teacher to provide tutorial support.  Students suggest 
planning participation in these communication settings in a more didactic way since it is scarce. It is interesting 
to find that, in order to justify their low participation in these exercises, students give reasons such as the 
difference in learning styles. 
 
If the above results are analyzed in light of the holistic perspective of Active Learning, illustrated in Fig. 3 and 
proposed in the Self-Directed Guide for meaningful learning, it is observed that, although there are no 
instruments or strategies designed to monitor student activity, reflective dialog is integrated -albeit 
infrequently- as a teaching strategy in interaction exercises between teachers and students, using the 
technology tools provided by the virtual environment, as well as other individual reflection activities such as 
essays, articles, portfolios and surveys. This does not occur in experience activities, because most of those 
proposed, though active, do not place the student in real action, direct observation of phenomena, case studies, 
role-playing games, and other tasks suitable for this type of learning. 

 
Fig. 3. Holistic view of active learning (Source: A self-directed guide to designing courses for significant learning [9], p. 21) 

[Traducción de la imagen: Experience: - Doing, Observing – Actual, Simulated – “Rich Learning Experiences” / Reflective Dialogue:  - 
Minute Papers, Learning Portfolios, Journaling – About the Subject and/or Learning Process / Information and Ideas: - Primary and 

Secondary Sources – Accessing them in class, out of class, online] 

It should be noted that, in any of the courses, learning activities that exploit the differentiating potential of 
virtual scenarios for teaching-learning processes are not identified since those described herein are generally 
activities that can also be performed in classroom settings. This is consistent with the students' proposal of 
integrating other ICT tools in the courses such as social media management systems (SMMS) and providing 
more training to teachers on the Moodle platform. Some of the students consider that the activities and 
resources proposed are “dull” and “routine.” 

5.4 On assessment strategies 

The assessment strategies include mid-term exams, self-assessment, co- and hetero-evaluation of the same 
learning activities and group works.  Some efforts to make it anticipatory, constant and with criteria for 
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students, which are generally behavior, participation and contributions of each student, are observed.  However, 
the share percentage of each assessment activity in the final grade for the course is not clear and, in most cases, 
there are no assessment rubrics prior to activities, but rather evaluation criteria are revealed in the course of the 
activity itself.  
 
Feedback exercises that do not provide clear criteria regarding evaluation times and components are carried out, 
so it can be said that they are not frequent, immediate, discriminatory and fair, as proposed in the Self-Directed 
Guide. This is confirmed by the students inquired, who express that there is little feedback by the teacher in 
some activities. 
 

6   Conclusions 

The study showed that the Universidad El Bosque has advanced favorably to meet the challenge of promoting, 
through its teaching practices, meaningful learning in students.  Additionally, as in the classroom modality, it is 
recognized that teachers have adopted the integrated course design strategy with regard to setting of learning 
objectives and planning of strategies in the dimensions of Foundational Knowledge, Application and, in some 
cases, Integration. The foregoing seems to be related to the way of planning courses that predominates in the 
university environment and, therefore, the experience of teachers revolves around the appropriation of specific 
knowledge and its application in various scenarios. In contrasting these results with the background studied, it 
is confirmed that the same weaknesses of the classroom modality are transferred to the b-learning modality. 
For education researchers, this poses the challenge of thinking about didactics and ICT integration beyond the 
setting or modality, planning teaching strategies focused on the learning dimensions that are to be developed 
[3]. 
 
In the same vein and in relation to Human Dimension, Caring and Learning How to Learn, it was found that 
teachers find it difficult to orient the didactic planning of their courses to these dimensions, which implies an 
imperative need to build this capability in the faculty, preparing conceptual frameworks and strategies for 
building teaching skills necessary for ICT integration and Significant Learning. Given that some international 
standards governing curriculum planning for Engineering programs [27], [28] consider the skills related to 
integral human development and self-management of the learning process by engineering students, it is 
important to further strengthen these dimensions from these Schools. 
Moreover, it was evident that although teachers design assessment activities according to the learning 
dimensions that are to be observed, the grading system of the Academic Program does not record any evidence 
in this regard. This reduces the monitoring of each student's learning process throughout their studies to 
obtaining minimum grades and not to observe actual performance for these courses. Regarding the student, 
failure to receive frequent, immediate, discriminatory and fair feedback does not allow to build the skills 
necessary for self-management of their learning and learning for life [29].  About both findings, there is no 
evidence that something different happens with other campus-based courses in other programs of the School of 
Engineering.    
 
New challenges are then posed for Educational Institutions because it is important to monitor students' 
academic development in a continuous and timely manner.  This same challenge is proposed for Curriculum 
Committees in academic programs, because it must be ensured that the graduate profile of professional 
corresponds to competencies set out in the context of its pedagogical proposal. 
 
According to the results of the study, it was also found that the characteristics of learners are not ascertained in 
course planning. This leaves aside one of the most important principles of meaningful learning and learning-
oriented teaching models which is to recognize the student's experiences and previous knowledge and orient 
teaching towards them so that the student is willing to build new knowledge in a conscious and motivated 
manner.  It can be thought that this shortcoming directly influences the success or failure achieved in 
implementing the modality and ICT integration. 
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Also related to the above, in the case of this study, it was found that it is assumed by default that students have 
the skills for self-management and self-regulation necessary for the success of the B-learning modality. It is 
therefore recommended that, before or at the beginning of courses, both the University and other institutions 
and educators implement strategies to build these capabilities, in addition to the commitment and motivation of 
students to participate actively in their learning process. 
 
None of the courses under study showed planning of learning goals, didactic activities or assessment strategies 
based on the features of ICTs as enhancers of learning processes. In other words, ICT integration merely 
provides an alternative means of communication, without proposing new relationships and exchanges among 
actors of the learning process, as evidenced by other studies [30], [31]. 
 
After overcoming the aforementioned difficulties in the implementation of the modality, there has been a 
positive response from students in interacting with virtual environments that accompany the development of 
courses, supporting the efforts made by teachers in their creation. There is enough evidence to think that, in 
this particular study case, both teachers and students have the necessary digital skills and that this constitutes a 
success factor. Notwithstanding the foregoing, the possibility of improving teachers' knowledge and skill 
regarding LMS Moodle and its potential as a catalyst for B-learning environments should be reviewed. 
Additionally, the framework of ICT skills for teachers should also include the ability to harmonize the VLEs in 
a blended training process with a specific pedagogical approach. 
 
From the holistic perspective of active learning, a strength found in the study is that teachers have made 
progress in a short time in the appropriation of Integrated Course Design for Significant Learning, which is 
reflected in an increase in the proportion of Experiential and Reflective Dialog learning activities vs. passive 
learning-oriented activities. It is then evident that educational institutions are responsible for guiding their 
teachers through course design, following some pedagogical model, and this task constitutes a success factor in 
the implementation of courses. 
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