
EDUCATIONAL YIN&YANG: TOWARDS A FRAMEWORK 
FOR STRUCTURING OERS FOR EDUCATOR COMPETENCES 

Carlos Delgado Kloos, Carlos Alario-Hoyos 
Universidad Carlos III de Madrid 

Department of Telematics Engineering 
Av. Universidad 30, E-28911 Leganés (Madrid), Spain 

cdk@it.uc3m.es, calario@it.uc3m.es 

ABSTRACT 

Open Educational Resources (OERs) have traditionally been structured paying attention to their format from a technical 
point of view (documents, videos, quizzes, simulations, etc.). We present a framework for encapsulating them from an 
educational perspective. The metaphor used for it is that of Yin&Yang, a principle of dualism that sustains that everything 
in the universe is composed of two parts: a passive, receptive part and an active one. Also, in education, there is a passive 
part from the standpoint of the learner, namely the lecture or explanation of the facts by the educator, and an active part, 
where the learner has to solve quizzes or problems, do projects, or create artifacts. It is important that these two parts go 
hand in hand. So, we define the concept of an educational pill embracing the Yin&Yang duality. This pattern can be also 
applied recursively when composing educational pills. With this basis, we define a framework for the creation of OERs for 
educators for quality teaching relating it to Bloom’s taxonomy and to the DigCompEdu framework of the European 
Commission, with cross-references again to the passive basic levels and the active advanced ones. 
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1. INTRODUCTION 

EDUSC (European Digital University Staff Competencies) is an Erasmus+ project (Grant No. 2020-1-FR01-
KA203-080589), whose objective is to create a platform that provides an interactive digital toolkit of resources, 
information, good practices, and user stories that the university community can share, discuss, and benefit from 
in order to improve the competences of staff in Higher Education Institutions. The project will create Open 
Educational Resources (OERs) (Caswell, Henson, Jensen, and Wiley, 2008) for some of the most relevant 
topics in digital transformation in internationalization of higher education, such as quality teaching, virtual 
exchanges, or the recognition of courses. The members of the consortium are CONFIA, who acts as a 
coordinator, Universidad Carlos III de Madrid (UC3M), Università degli Studi di Roma Tor Vergata, YERUN 
(Young European Research Universities Network), and Kiron OHE. 
 
One of the objectives of the EDUSC project is the development of OERs for quality teaching. There exist 
multiple platforms for OERs, such as MERLOT (MERLOT, 2021), OpenStax (OpenStax, 2021), PhET 
interactive simulations (PhET, 2021), the OpenCourseWare (OCW) initiative (OE Global, 2021) initiated by 
MIT and followed by many universities worldwide, Khan Academy (Khan Academy, 2021), or some of the 
courses offered on MOOC platforms (Class Central, 2021). These OERs can be of different nature, such as 
individual videos, simulations, exercises, etc., or packaged as complete courses. Also, the way they are 
organized differs: as a searchable collection of resources (such as in MERLOT or PhET), organized in 
knowledge graphs (as in the Khan Academy platform), as complete courses with a hierarchical structure (such 
as in OCW or MOOC courses), or following the concept of a textbook (as in OpenStax). 
 



The organization around single items (such as individual videos or quizzes) allows for greater reusability, 
whereas those approaches with a higher structuring (such as in textbooks or online courses) convey a more 
uniform educational experience. However, the individual components of say MOOC courses are again 
individual videos, interactive quizzes, or textual documents (Koedinger et al., 2015). 
 
The question arises now, thinking about reusability and composability: are videos or quizzes the atomic items 
that make sense from an educational point of view? Is a single video or a quiz the best basic element, 
educationally speaking? Or are they the atoms just from a technical point of view in terms of computer formats? 
What are the best educational pills? In this paper, we present a framework, called Yin&Yang, for organizing 
OERs from an educational perspective. This framework will serve as a starting point to develop the collection 
of OERs in the EDUSC project. 

2. EDUCATIONAL PILLS 

Education is more than information. Learning is not just knowing the facts. Bloom expresses this very well in 
his revised taxonomy (Anderson and Bloom, 2001) (fig. 1). 
 

 
Fig. 1: Bloom’s taxonomy (in original form and upside down) 

To remember the facts is just the first step towards higher-order learning. To climb up the educational ladder a 
lot of practice and interaction is needed. We prefer to draw Bloom’s pyramid upside down (fig. 1) in order to 
reflect that remembering the facts is just a small part of the learning journey. 
 
We know of the importance of active learning and that the activities to be carried out by learners are key to 
fully grasping the educational material. edX uses the concept of learning sequence (Gilbert, 2015) (fig. 2). 
 

 
Fig. 2: Learning sequence with explanations and activities on the edX platform. 

Videos (1, 5, 9) and a text document (7) are intertwined with quizzes (2, 3, 4, 6, 8, 10, 11). 

A learning sequence includes videos and documents, but also quizzes and other activities to be carried out by 
the learner sequentially (Hew, 2016). However, we want to stress even more the importance and relationship 
of explanations and activities. Activities and explanations have to go hand in hand. Yin&Yang constitutes a 
perfect framework. 
  
Yin&Yang is a concept of dualism that according to ancient Chinese philosophy can be found in everything in 
the universe. They represent two forces or principles that complement and reinforce each other. Yin represents 
the moon, the cold, dark, female side, the one that is receptive. It corresponds to the black part of the symbol 
(fig. 3). Yang, in contrast, represents the sun, the hot, light, male side, the one that is active. 
 
 



 
Fig. 3: Yin&Yang symbol 

It turns out that this concept matches perfectly with what we want to express. The explanations correspond to 
the Yin, when the learner is receptive, and the activities correspond to the Yang, when the learner needs to be 
active (Michel, Cater III, and Varela, 2009). Explanations and activities complement and reinforce each other 
just like Yin and Yang. The explanations can have different reifications. They can be a textual document, an 
interactive web page, a recorded video, a livestream, etc. The learner is usually passive, receiving information. 
The activities can be also of different nature: they can be unplugged activities, interactive quizzes, simulations, 
projects, etc. Activities are described as instructions to be followed, as questions to be responded, as tasks to 
be performed. They are invitations for action. The questions and tasks can be of known or unknown answer. 
 
By encapsulating explanation and activity into a Yin&Yang pair, we express the need for them to go hand in 
hand in a tight way, not like in a learning sequence, where this relationship is weak. It is not that explanations 
can exist without activities, but this is information, not education. If we would have only activities without 
explanations, we could call it training. 
 
The Yin&Yang symbol includes a white dot in the black area (Yin), meaning that there is some Yang inside 
the Yin, and vice versa. This also happens in the educational case. An explanation can have quizzes inside (for 
instance in-video quizzes) in order to reinforce the understanding of the explanation (Cummins,  Beresford, 
and Rice, 2015). Also, an activity can have some short explanation to set the scene for the subsequent tasks 
(Davis, Chen, Jivet, Hauff, & Houben, 2016). Explanations are the facts, activities the anti-facts, they can be 
(physical or cognitive) artifacts. We have the matter (explanations) and the anti-matter (activities). 
 
Coloring the symbol (fig. 4) might help us to remember better which part is which. The dark blue area is the 
passive and cold part (blue as ice blue) and the lighter red area is the active and hot part (incandescent red as 
in fire). You can find these two colors for instance in air-conditioning systems. We will continue to use the 
colors blue/red in the following to represent passive/active attitudes. 
 

 
Fig. 4: Yin&Yang symbol in blue&red 

3. COMPOSING EDUCATIONAL PILLS 

Once we have educational pills with their passive and active parts, the question is: how do we combine them 
into larger units? We do envision two ways: Sprints and hierarchical Yin&Yangs.  



 
Sprints. Sprints are just sequences of educational pills. It is the same organization as in learning sequences, 
but at a higher level. The advantage is that both explanations and activities are guaranteed, as they form part 
of the educational pills. 
 
Hierarchical Yin&Yangs. The alternative to sequences is encapsulating the pills again in a Yin&Yang style. 
Let us illustrate this. At UC3M we have been developing MOOCs since 2013 (Delgado Kloos et al., 2014). In 
our Professional Program of 3 MOOCs on edX about Programming with Java (Delgado Kloos et al., 2021) 
each MOOC consists of 5 weeks. Each week has 4 learning sequences and at the end of the week there is a lab 
assignment to practice the content of the week together with additional exercises and an exam. Here we have 
a big Yin of educational content (organized as the 4 learning sequences with explanations and activities, but 
could be as well organized as educational pills) and a big Yang with practical work following that (fig. 5). 

 
Fig. 5: Structure of one of the 5 weeks of the Java MOOC on edX 

with 4 learning sequences (Yin) and additional practical material (Yang) 

This structure repeats for each of the 5 weeks in a sequence. But the hierarchical structuring as Yin&Yang can 
be applied recursively till the highest level. Here is an example. We teach a Master’s course with the title 
“Platforms for Networked Communities” (Delgado Kloos et al., 2015). This is a residential course that used to 
be taught face-to-face and is now taught completely online in a synchronous way. This is a very practical 
course, where students have to develop a project in groups on a given platform. The first sessions are devoted 
mainly to explanations of the technologies involved by the professors and an invited speaker from industry. 
The second part of the course consists of development sessions to be performed by the students accompanied 
by the faculty. Here again the first part is a big Yin, and the second a big practical Yang. 

More precisely, in this year 2021, where the students have to develop a conversational agent with Actions on 
Google, half of the sessions were instructor-led sessions (Yin), and the other half were student-led sessions 
where they actively (Yang) take the lead of developing their group project under faculty guidance (fig. 6).  



 
Fig. 6: Structure of the course on “Platforms for Networked Communities” 

4. OERS FOR COMPETENCES OF TEACHING STAFF 

At the EDUSC project, we want to create OERs that allow the development of staff competences, including 
OERs on virtual exchanges for administration and academic staff, OERs on high quality teaching for academic 
and teaching staff, and OERs on digital mobility management for administration staff. These OERs can be 
structured following the Yin&Yang pattern, as educational pills at the basic level, and then as sprints or 
hierarchical Yin&Yangs depending on the purpose and scope. Moreover, these OERs can be designed to 
address the levels of Bloom’s taxonomy, allowing the staff to advance on the level of proficiency acquired in 
a certain competence while climbing up the educational ladder. 
 
Note that a similar classification to Bloom’s taxonomy is defined for categorizing the level of digital 
competences of educators in the DigCompEdu framework of the European Commission (Redecker and Punie, 
2017). There are also 6 levels of proficiency (A1: newcomer, A2: explorer, B1: enthusiast, B2: professional, 
C1: expert, C2: pioneer, fig. 7), but this is specifically applied to the digital competences of educators. The 6 
proficiency levels are applied to the 22 competences organized in 6 categories (professional engagement, 
digital resources, teaching and learning, assessment, empowering learners, and facilitating learners’ digital 
competence). 

 

 
Fig. 7: Levels A1 to C2 in the proficiency progression in the 6 areas of digital competences for educators 

of the DigCompEdu framework with some of the key terms per level 



 
Now let’s focus on the OERs for quality teaching, which might include the use of digital technology, but should 
not be restricted to that. Bloom’s taxonomy has been used for categorizing the level of learning objectives in a 
hierarchical way. Figure 1 showed the one for the cognitive domain, which is the one used most. It is used in 
relation to learners and their learning. We might also use it to categorize the educator competences for the 
design of classes. Here we understand design as an (active) process, not as the (passive) product as a result of 
this process. 
 
Traditional lectures are classes designed mainly for remembering. The students are mainly present in a passive 
way (blue), whereas project-based workshops might be on the creative, active (red) end of the scale. We might 
also use the taxonomy to categorize the ability of the educator to create active, engaging classes (fig. 8).  
 

 
 

Fig. 8: Levels for the design of the orchestration of classes 
 
Let’s make this more concrete. A class designed just to remember is a class based on just knowledge transfer 
(fig. 9, lowest level). If we want the student to understand as well, we will need to add some interaction 
(interactive knowledge transfer on fig. 9). And so on, until the highest level of purely active learning. 
 

 
Fig. 9: Levels for the design of the orchestration of classes 

 
 
For each of these 6 levels there might be different examples of classes or instructional designs that may serve 
the purpose. In fig. 10, we present several examples. The examples are not perfect, since the same design might 
be used in different ways to serve different purposes, but give a rough idea. For instance, a traditional live 
lecture is a design that can be used for remembering (level A1). To advance to level A2, we add interaction by 



including live discussion or quizzes and polls. For the highest level C2, there is a variety of models, such as 
Design Thinking, Project-based Learning, Capstone project, work in a Makerspace, Service Learning, or doing 
an internship at a company. 
 
 

 
Fig. 10: Examples of designs  

 
On the left-hand side of the figure, you can see that we also have renamed the descriptions of the levels with 
respect to the ones of DigCompEdu (from A1: Newcomer to C2: Pioneer). We now have Lecturers (A), 
Facilitators (B), and Coaches (C) with normal or advanced modifiers. 
 
Converting a lecture-based class into an active experience requires knowledge and skills on the side of the 
educator. For a traditional lecture, an educator has to first learn the facts and then explain them in class to the 
learners. The effort and difficulty of preparing a rich learning experience is much higher than preparing a 
lecture, because the educator has to orchestrate the teaching experience apart from mastering the contents 
(Dillenbourg, Nussbaum, Dimitriadis, and Roschelle, 2013). For an educator to be able to create active classes, 
education is needed, and this is the purpose of the OERs to be developed. Professional development is needed, 
which one can understand as supplying energy to go from cold blue to hot red.  

5. CONCLUSION 

We introduce the idea of combining passive and active elements as the very basic components of educational 
pills following the Yin&Yang conceptualization. This conceptual pattern acts as a guide for the instructional 
designer in order not to forget any of the two parts when designing courseware. Although it is more constraining 
than the linear learning sequence of arbitrary components encountered in MOOC platforms, we believe that 
this pattern helps from an educational perspective, but also from a reusability point of view. The Yin&Yang 
pattern cannot be only applied at the level of atomic resources, it can be also applied hierarchically at higher 
levels. 
 
Bloom’s taxonomy of the cognitive domain refers to the competences of learners from the basic remembering 
to the advanced creation. In our case, the teaching staff are our learners, and the competences they must acquire 
are the design of classes: from the basic design of lectures for just transmitting knowledge to the advanced 
design of engaging experiential classes, where their learners are creators. We relate this taxonomy to the 6 
proficiency levels of digital competences of the DigCompEdu framework but extending it to instructional 
design with or without digital technology. 
 



Equipped with this framework, we are now ready to put together the OERs for staff competences in the EDUSC 
project. We will be creating new OERs, but also reusing some OERs, complementing as needed with quizzes 
or explanations. The Yin&Yang pattern will guide us on what is missing. 
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