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ABSTRACT

ARTICLE HISTORY

Lo’s variation theory is a learning and teaching theory based on
Marton’s phenomenographic approach and is one of the most
important backbones of learning studies. The proponents of variation theory demarcate their approach from constructivist learning
approaches, stressing constructivism as philosophical framework,
but not as learning theory. At the same time, the phenomenographic approach emphasizes the importance of Piaget’s work
about the cognitive development, which should be considered
when talking about learning and teaching. We argue that – from
a theoretical point of view – Piaget’s theory of how cognitive
schemata are developed and how variation theory proposes that
learning can be fostered entails many similarities which are not
apparent at ﬁrst glance. We demonstrate the similarities and differences using a teaching example from an English as second
language classroom and show the implications for practical
instructional work. Finally, we discuss concrete suggestions how
variation theory could beneﬁt even more from Piaget’s theory.
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1. Introduction
This paper compares Marton’s variation theory with Piaget’s approach of cognitive
development and argues that due to their similar structure a combination of the both
approaches would be fruitful for the ongoing theoretical development of how learning
takes place. As Piaget investigated the cognitive development in children without much
focusing on any didactical consequences of his ﬁndings, Marton’s primary aim was to
apply phenomenographic principles in learning and teaching situations. Although
Marton also referred to Piaget, a direct juxtaposition of both models has not yet been
done.
In Piaget’s theory (e.g. 1970, 1998), cognitive development is organized in four stages.
The ﬁrst stage is called sensorimotor stage and describes the child’s ﬁrst development
after the birth to the age of about one and a half to two years. In this phase, children
ﬁrst acts on the base of simple reﬂexes, ﬁrst habits (ﬁrst circular reactions) and ﬁrst trial
and error actions as well as intentional actions to solve problems (second circular
reactions), directed towards objects. At the end of the sensorimotor stage, children
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start to be curious and are capable to explore objects and the environment. The second
stage, the preoperational stage, lasts from 2 to 7 years. This is the age where children
start to use language for thinking and communication. However, children in this stage
are not yet able to think or conclude contents in a logical manner, their thinking is still
highly depending on what they can see and perceive concretely, without the capability
of perspective-taking. Piaget showed this very impressively with the so called Piagetian
conversation tasks. The time period from 2 to 7 years is very long. Piaget divided this
phase in two substages. The ﬁrst lasts from 2 to 4 years, Piaget called it the symbolic
functional state. It describes the phase where children often cling to magical beliefs and
start to play with symbols they are giving their environment. In contrast, in the intuitive
thought substage from 4 to 7 years, children start to be very curious, they want to know
why things are as they are and following a pre-logical reasoning. Although children start
to use knowledge explicitly, they still fail in the conversation tasks. In the concrete
operational stage that lasts from 7 to about 11 years, children master the conversation
tasks, they develop skills in logical reasoning, perspective-taking and to understand
classiﬁcation patterns. Albeit, they are not yet able to disengage these skills from
a concrete situation in the sense of abstraction as a general rule or to transfer it from
one case to another. This capability gets developed in the last stage, the logical
operational stage, which starts with about 11 years and lasts, according to Piaget, the
whole adult life. These developmental stages deﬁne the quality of how individuals are
able to adapt to the environment, structure, and abstract it.
A further basis of Piaget’s theory (e.g. [1975]1976) is the idea of a person’s adaption to
the environment through assimilation and accommodation, as Baldwin (1906) already
suggested. Assimilation means that a person applies an already learned content
(‘schema’) to understand an object or to act with an object. In contrast, accommodation
processes occur when a new content has to be learned or an existing content has to be
relearned in order to get applied to an object or the environment. But, what are
‘schemata? According to Piaget (1998), schemata are not only more or less stable,
cognitively represented ﬁgures of objects, they also include so called action schemata.
Action schemata as a component of schemata describe action processes or procedures.
For example, recognizing the schema ‘function of a cup’ is associated with the action
schema ‘using the cup’. The action schema ‘using the cup’ includes the capability of
taking the cup without emptying it before it touches the mouth as well as the controlled
emptying of the drinkable content into the mouth without slopping anything. A key
element of learning about the world, of acquiring schemata, is the interaction with the
world. By accommodation and assimilation processes, action schemata can become
more and more complex. In contrast to action schemata, schemata are additionally
used to describe mental representations reﬂecting objects or phenomena an individual
is confronted with. This can be, for instance, the mental representation of a cat, a dog,
a cup, or even the function of a cup as containing something to drink.
Variation theory, in contrast to Piaget’s theory of cognitive development, might be
best described as a learning theory with direct implications and applications for teaching. It was ﬁrst applied in Hong Kong in lessons analysed by Marton and his team in late
1990s and later promoted and disseminated as a pedagogical theory in Hong Kong
schools after 2000 (Zhang 2014) and in Sweden after 2003 (Marton and Runesson 2015)
with a few big-scale projects funded by the governments in Hong Kong and Sweden.
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Variation theory adopts a phenomenographic approach that studies and analyses the
perspectives and interpretation of a phenomenon by the subjects or participants
(Marton 1981). Marton and Pang deﬁne the core of phenomenography as follows:
‘Instead of adopting a ﬁrst-order perspective, and trying to describe phenomena “as
they are”, phenomenography takes a second-order perspective, which focuses on how
the phenomena are perceived by people.’ (Marton and Pang 2008, 535). In fact, this
statement shifts phenomenography rather to a constructivist perspective. However,
sympathizing with Tobias and Duﬀy (2009), Lo (2012, 10ﬀ) demarcates variation theory
clearly from constructivist teaching approaches. She asserts that they (the latter) are – as
philosophical framework – too general and not suitable to deduce concrete instructional
strategies. We agree and posit that variation theory is the most elaborated and viable
teaching strategy, which also can be seen in line with a Piagetian, constructivist
epistemological framework.
Variation theory suggests a systematic teaching and learning strategy to integrate
those insights into the classroom practice. Within variation theory, Lo and Marton (2012)
postulate so called objects of learning, which are characterized by critical features.
Figure 1 depicts that educational goals, which are deduced from a curriculum, are
connected with learning objectives. The teaching strategies depend on those learning
strategies; at the same time they determine the learning outcome. This is more or less
the same in every teaching theory. However, variation theory considers students as
learners in a special way. Within variation theory, an object of learning does not simply
mean learning objective. An object of learning is an object that depends on students’
prior knowledge and capability to learn and realize a content, and considers the
students’ perspective that determines the depth and quality of the learning outcome.
Variation theory postulates that diﬀerent learners develop diﬀerent understandings of
objects of learning because they notice diﬀerent features that characterize them.
Applying variation theory, teachers ﬁrst have to identify the structure of the features

Figure 1. Variation theory and its connection to learning objectives and teachings strategies (Lo
et al. 2008).
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of the object of learning. Then, they have to comprehend students’ perception of the
critical features or the lack thereof in order to help students to better understand the
objects of learning through identifying their critical features. In fact, they have to identify
the substantial (critical) features and distinguish them from features that learners may
perceive by chance. For example, the colour of a British teacup is no substantial feature
to distinguish it from a water drinking glass, but the handle is. The pattern of critical
features is the basis for the diagnosis at the beginning of the instruction. The goal of the
diagnosis is to help the teachers to see to what extent the learners already know about
the object of learning’s structure of features and where they still struggle. The structure
of an object of learning with its critical features is then used to map out students’
learning needs via pre-lesson diagnosis and to conﬁrm the critical features.
During instruction, patterns of variance and invariance are used to highlight the
critical features for students’ discernment in lessons to improve the possibility of learning. Learning examples are varied systematically to highlight the important features.
A variation always refers to exactly one (new) feature in order to show the importance of
this feature for the understanding and the meaning of the object of learning (see also
the example in Section 3). This procedure is assumed to help learners to identify an
object of learning’s critical features by themselves. The learning process is successful if
the learners are able to discern the critical features of the selected object of learning. To
summarize, the application of variation theory in teaching bears two important principles. First, the teacher needs to identify critical features and the relationships between
these features that would help students to achieve a more powerful seeing of the
phenomenon (the object of learning). Second, based on that understanding the teacher
needs to design patterns of variance and invariance in order to enable students to
separate and discern the critical features (Marton 2014).

2. Associations between Piaget’s theory of cognitive development and
variation theory
As far as we know, the similarities and diﬀerences between Piaget’s theory and variation
theory have not been speciﬁcally addressed so far. However, Marton and Booth (2013)
refer to Piaget when they introduce phenomenography. They emphasize the high
relevance of Piaget’s theory of the adaptational processes of assimilation and accommodation for cognitive development. Even if there is a clear demarcation between
constructivist teaching approaches and variation theory by Lo, the original idea of
constructivism as represented by Piaget and the original idea of phenomenography
represented by Marton as basis of variation theory are clearly associated in the original
literature. They share similar descriptions about the structure of knowledge and ways of
learning applying a diﬀerent set of terms. The main diﬀerences lie in their diﬀerent stress
on certain steps or strategies in the process of learning. They have interpreted knowledge and learning from diﬀerent perspectives.
Both Piaget’s work and variation theory bear a strong relationship to the general
ﬁeld of ‘conceptual change research’, albeit in a diﬀerent way. Conceptual change
models are generally based on information processing theories of the human mind.
Piaget’s theory can be seen as a foundational approach for these theories, dissecting
human cognition (and the ‘black box’), focusing on the manipulation of information.
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Furthermore, Piaget developed a theory of developmental stages, i.e. he asked how
this manipulation of information changes systematically over the maturation process.
With their focus on the manipulation of information, constructivist approaches and in
particular Piaget’s theory of learning form the backbone of conceptual change
theories of learning. While the latter theories implicitly take up the notions of
accommodation and assimilation, they are more interested in understanding speciﬁc
instances of change or stagnation and ask why particular concepts are or are not
accommodated. What are characteristics of concepts that are easy to change, and
what are conﬁgurations of concepts, which resist accommodations, such that the
learner continues to assimilate new materials to wanting concepts. Thus, it is not
surprising that a frequently quoted paper at the beginning of the ﬁeld of conceptual
change research is titled: ‘Accommodation of a scientiﬁc conception: Toward a theory
of conceptual change’ (Posner et al. 1982). In that paper, the authors propose four
central elements for conceptual change to succeed: (1) A learner has to be dissatisﬁed
with his/her existing understanding. (2) The alternative, new concept has to be
intelligible for the learner. (3) Not only should the new understanding be intelligible,
but also plausible. (4) The learner has to see the new concept as fruitful for further
phenomena. While the sequence and necessity of each of these four elements can be
debated, some researchers (e.g. Smith, diSessa, and Roschelle 1994) question, whether
learners need to be dissatisﬁed in order to change an existing conception). Overall
the paper argues that any learning (of content knowledge) rests on a number of
speciﬁc presumptions, which can be explored.
In this ﬁeld of exploration, variation theory appears as one theory which focuses
particularly on implications for teaching. In contrast, the main alternative theories
(Vosniadou’s theory, diSessa’s p-prims, and Chi’s theory of ontological diﬀerences, all
described in Vosniadou 2008) are more focused on attaining a sound understanding of
why learning may be diﬃcult, i.e. the pitfalls of conceptual change, than on developing
‘the’ didactical approach for implementing a learning environment which supports conceptual growth. Thus Duit and Treagust (2012, 46) talk about ‘conceptual change-oriented
instructional design[s]’, and that ‘a large spectrum of conceptual change-oriented instructional methods has been developed in the past decades’ (ibid). Examples for such
instructional methods are refutation text (Sinatra and Broughton 2011), which support
learners’ interaction with new content knowledge, and strategies like compare and
contrast (i.e. compare and contrast one’s own spelled out conception with the teacher
provided concept or a peer’s alternative concept, Gadgil, Nokes-Malach, and Chi 2012).
Piaget as well as Lo and Marton deﬁne in their theories attributes that lead to the
recognition or to the exclusion of a mental representation. The Piagetian approach talks
about aﬃrmations and negations. Aﬃrmations describe the attributes of a schema, whereas
negations are the non-attributes. In recent discussions, aﬃrmations and negations are sometimes perceived to be more process-oriented in order to emphasize their variability and
relativity. For example, Pascual-Leone interprets aﬃrmations as processes that are congruent
with goal-directed activities. In contrast, negations are ‘incongruent or dialectically contradictory with the current aﬃrmations’. He adds that ‘[i]n psychological processes, aﬃrmations
are schemas [. . .] [that] are relevant for the intended praxis; negations are either external
features of the situation that are inconvenient and must be overcome or internal schemas
(habits, automatized schemas [. . .]) that are misleading’ (Pascual-Leone 2012, 23).
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In variation theory, the attributes of an object of learning or a mental representation
are deﬁned by the critical features that were already introduced above. Furthermore,
drawing on phenomenography variation theory describes learning as a way of experiencing and seeing the world in two so called horizons: one focuses on distinguishing
a phenomenon from its context (external horizon) and the other on the relationship
between a phenomenon and its parts (internal horizon; Marton and Booth 2013). Seeing
both the internal and external horizon in a structural and systematic way is more
comprehensive and powerful than developing just a partial understanding of
a phenomenon. Learning to properly appreciate a phenomenon is achieved by becoming aware of these horizons, which can be attained by separating meaning or concepts
from experiencing relevant patterns of variance and invariance.
Similarly to aﬃrmations, critical features describe properties that allow someone to
identify an object in question. At the same time, they also serve to distinguish one
mental representation from another, akin to negations in Piaget’s theory (see Table 1).
Variation theory stresses the necessity to become aware of these properties in order to
learn something. Deliberate contrasting juxtaposition and systematic variation of the
critical features are seen as the most eﬀective strategy to support learning. For example,
‘male’ only makes sense in conjunction and in contrast with learning the concept of
‘female’, or the colour ‘blue’ only makes sense, if there are also other colours that are not
blue. Table 1 compares diﬀerent facets of Piagetian constructivism and variation theory.
Piaget uses the term ‘assimilation’ to refer to the application of (pre-existing) mental
representations, in variation theory we speak of the use of prior knowledge, if we want
students to use mental representations that they already have developed. Variation theory
thus refers to prior knowledge and the assimilation of new situations in a didactical context.
In contrast to the notion of assimilation, accommodation describes the process that leads to
the development of a new mental representation. Variation theory once again has a more
explicit didactical orientation concerning the development of a new mental representation:
An object of learning is ﬁrst speciﬁed by its critical features, which then allows to support the
development of a new mental representation (out of an old one), i.e. an accommodation in
Piaget’s terms.
Table 1. Similarities of Piagetian constructivism and variation theory.
Piagetian
Constructivism
Mental/procedural representation/phenomenon Schema/Action
schema
Attributes that lead to a recognition of a mental/ Aﬃrmations
procedural representation
Attributes that lead to the exclusion of a mental/ Negations
procedural representation
Application of a mental/procedural
Assimilation
representation
Approaches that lead to the development of
Accommodation
a new mental/procedural representation
Didactical methods that lead to a mental/
(missing)
procedural representation
Explanation of developmental/maturation
processes
Motives/motivation for change or development

Variation Theory
Object of learning
Critical features
Awareness of diﬀerences
Use of prior knowledge

Clearly specifying objects of learning and
critical features
Variation patterns with variance and invariance
Steps of learning: Contrast-generalizationfusion
Stage
Diﬀerent levels of understanding of the object
development
of learning
Disequilibration Relevance structure (the relationship between
students and the object of learning)
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In brief, while the Piagetian approach focuses on learning, it does not explicitly reﬂect
on ways to support that learning, whereas variation theory was developed to consider
the interplay of learning and supportive (classroom) settings. According to variation
theory, a teacher has to confront two issues: First, the teacher needs to identify critical
aspects and relationships between aspects that would help students to achieve a more
powerful seeing of the phenomenon (the object of learning). Second, the teacher needs
to design patterns of variance and invariance in order to enable students to separate
and discern the critical aspects (Marton 2014).
However, Piagetian theory provides substantial theoretical explanations of developmental and maturation processes with its theory of stages of development.
Describing cognitive development stages from the sensorimotor stage, preoperational
and concrete-operational to the formal-operational stage, this approach models the
progression of life-long cognitive development. In variation theory, this aspect is still
ignored. Another dimension that is foremost only considered by the Piagetian
approach is motives or motivations for change or development: the emergence of
disequilibration. In variation theory, this aspect is not yet systematically integrated.
The issue of student motivation is rarely studied in publications of variation theory,
except for Lo (2012), who indicated that intrinsic learning motivation can stem from
the relationship between students and the object of learning. Both Posch (2015) and
Elliott (2015) call for further exploration of learning motivation in the context of
variation and learning study.

3. A classroom example: describing a picture in English as a second
language
The following section illustrates how variation theory can be applied to design learning
activities in classrooms using the example of teaching students to write a description of
a picture in two English as a second language classes. This topic was taught to Primary
Three students in Hong Kong (aged between 9 and 10 years), who had at least 2 years of
English learning and learned some basic vocabulary about pictures related to their daily
life situations (Figure 2).
Variation theory was used as background theory for a learning study involving these
two classes. After a ﬁrst cycle in Class 1, the results were reﬂected. This led to a change in
the sequencing of the learning tasks for teaching the same content to Class 2. Students
were seen to reach the intended learning objective, if they were able to describe the
presented picture (see Figure 2) at the end of the lesson. The object of learning deﬁnes
diﬀerent concepts students need to learn in order to achieve the learning objective. In the
picture description, the concepts students need to learn and apply include ‘the content to
write about’, ‘the organization of the content’ and ‘the use of language’. In the following,
we will present, which critical features had to be learnt, how they were integrated in the
classroom teaching practice and how eﬀective the teaching method turned out to be.

3.1. Identifying features of the object of learning
As described earlier, according to variation theory, objects of learning have to be
analysed prior to the learning sequences to identify important features characterizing
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Figure 2. A sample of the picture to be described.

the object of learning. For the task of writing about a picture, a three-element framework of writing (i.e. the content, the organization and the language) adopted to identify
the features of the object of learning as deﬁned by the teacher. For the teacher, it was
important that students identify three diﬀerent aspects, which should occur in the
description of a picture: the background scenery, the activities of people and animals
in the picture and their feelings. These aspects should be grouped together. The teacher
asked also for a particular sequence, namely setting, activities and feelings. In addition,
the teacher also wanted to work on a particular vocabulary and syntactic structure,
which should be used in the description.
(1) The content of a picture description includes setting, activities and feelings.
(2) The organization of picture description can be in the order of setting – activities –
feelings.
(3) The language used for a picture description includes
(a) words about places, time, weather, characters (people and animals), activities
and feelings (nouns, adjectives and verbs)
(b) sentence patterns that may be used for (this) picture description

It is . . . There is/are . . . It is Sunday. It is hot. The children are at the beach. (Setting),
Someone is doing something: A boy is listening to the music. A man is swimming. (Activities),
Someone is (Emotion): He is happy./They are excited. (Feelings).

Each of these decisions merits further discussion from a didactical point of view; other
people might have chosen diﬀerent critical features (for instance, in changing the
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sequence of setting-activities and feelings) and thus more or less diﬀerent learning
goals; however, for present purposes, we are interested in how the chosen learning
goal direct the following instruction.

3.2. Checking students’ understanding to identify the critical features and to
evaluate the eﬀectiveness of teaching
Before instruction (on writing about pictures) starts, students’ prior understanding is
assessed to discern whether some of the features of the object of learning are already
known by the students. Later, instruction will focus on those features that are not yet
known.
In the pre-test, students received three diﬀerent questions. Question 1 assesses
whether students are able to put the presented sentences into a logical order.
Question 2 assesses whether students are able to use appropriate sentence patterns
to describe the three elements, i.e. setting, activities and feelings. Question 3
assesses whether students are able to integrate all three features in writing
a picture description and how well that integration is done, distinguishing between
two levels of integration (low versus high integration of the critical features).
Students with low integration are able to group one of the three elements at least
in part, but do not put them in a logical order. In contrast, students with high
integration are able to group one of the three elements and to put them in a logical
order at least in some sections.
The results of the diagnosing phase indicated that students had grasped the sentence
patterns quite well and were good at writing about activities. Yet few of them included all
the three elements in writing and organized the sentences in a messy way. Based on the
data, the following critical features were identiﬁed to be focused on in the next lesson:
Critical feature 1: The content of a picture description may include the setting,
activities and feelings.
Critical feature 2: The content of a picture description may be organized in the order
of setting-activities-feelings.
Due to time limit (60 min), the lesson only included one way of sequencing the
sentences into an organized and logical way. The following lessons after the project
could then expose students to other ways of organization.

3.3. Variation patterns for contrast, generalization and fusion
After identifying critical features for teaching, variation patterns are used as
a pedagogical tool to manage the presentation of concepts and examples in order
to highlight the identiﬁed critical features for students’ eﬀective discernment. Marton
(2014) proposes three major functions of learning facilitated by variation patterns, i.e.
contrast, generalization and fusion. Taking the picture description case as an example, Figure 3 shows the ﬁrst variation pattern to highlight critical feature 1: The
content of picture description can include the setting, activities and feelings. Picture
1 was ﬁrst shown to the class by the teacher to state the learning objective, i.e. to
write a description about the picture. Then the teacher presented picture 1a and
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Figure 3. Variation pattern 1.

asked the whole class to write about it ﬁrst. The contrast between pictures 1 and 1a
helped students to see and single out the ﬁrst element in picture description –
setting. Next, the teacher presented picture 1b and asked the whole class to write
about it. Because all the facial expressions were deleted from people’s faces in
picture 1b, students’ description focused mainly on people and their activities. The
contrast between pictures 1a and 1b helped students to single out the second
element in picture description – activity. Last, the teacher presented picture 1c and
again asked the whole class to write about this ‘new’ picture. Because all the facial
expressions were added on people’s faces in picture 1c, the contrast between
pictures 1b and 1c helped students to separate the third element in picture description – feelings.
Another contrast provided in Figure 3 was the comparison between the whole in
picture 1 and the three parts in pictures 1a–1c, which highlights critical feature 1, the
diﬀerent components of a picture.
Figure 4 shows Variation Pattern 2 adopted in the lesson which served two functions,
generalization and contrast. First, the teacher displayed passage 1 about another picture
and asked students to analyse the elements in the passages. With this activity, the
students were able to identify the three elements describing a picture, i.e. setting,
activities and feelings. Drawing on the descriptions based on two diﬀerent pictures,
the students could generalize the three common elements of a picture description
(generalization). Second, the teacher then showed students passage 2 and asked students to identify the sameness (the same sentences) and the diﬀerences (diﬀerent ways
to group the sentences and diﬀerent sequences the sentences are organized in). With
the guiding question, ‘which passage is in a more logical order?’ students reached the
consensus that it was more logical to organize the content of a picture description in the
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Figure 4. Variation pattern 2.

order of setting-activities-feelings. This activity helped students to discern the focus on
ways of organizing content in their writing.
Third, diﬀerent questions were asked at the end of each variation pattern for students
to summarize the key features learned. ‘What can we write about in a picture description?’ was asking after variation pattern 1. ‘How do we organize the three elements?’ was
the second key question to orient students towards the organization of the individual
elements (variation pattern 2). In the end, students were asked to combine both critical
features in one activity, i.e. to write a picture description about a new picture (fusion).
As mentioned earlier, instruction took place in two classes, which allowed the
teachers to engage in a learning study, using the experiences and results from the
learning activities in the ﬁrst class (cycle 1) to redesign the activities in a second class
(cycle 1). Table 2 presents the diﬀerences between the two cycles.
Teaching in Class 1 followed a diﬀerent ﬂow and included one more activity. In
Activity 1, the teacher led the whole class to write about each individual element one
after another. In Activity 2, students were asked to write about the three elements of
another picture to practice the three elements. In Activity 3, Variation Pattern 2 was used
for students to discern a logical order of organizing the three elements. At the end,
students were asked to apply the knowledge in organizing the sentences describing
a third picture into a logical order.
Scrutinizing the instruction after teaching, the teachers came to the conclusion that
the second task constituted a fusion task, which should be performed at the end of the
Table 2. Comparison between teaching in Class 1 and Class 2.
Class 1
1. Class Writing
(15 min)
↓
2. Pair Work
(15 min)
↓
3. Comparing of 2
Passages (5 min)
↓
4. Sequencing
(5 min)

Functions

Class 2

● Variation 1 for separating 1. Class Writing
(15 min)
↓
● Fusion
2. Comparing of 2
Passages (10 min)
↓
● Variation 2 for separating 3. Pair Work
(15 min)
‘organization’
the three elements

● Organizing a passage

Functions

● Variation 1 for separating
the three elements

● Variation 2 for separating
‘organization’

● Fusion

522

B. HANFSTINGL ET AL.

entire learning sequence, and hence not as the second task. Activity 4 was cut to allow
more time for students to compare the two passages and separate the concept of
organization. The two major changes (cancelling activity 4, activity 2 at the end) helped
further enhance student learning with fewer activities in Class 2. The picture description
case seemed to prove that ‘less can be more’, that is, the quality of learning lies more in
the logical organization of quality activities focusing on the critical features, not the
quantity of activities. The results of the post-test (see below) seem to support this
decision post-hoc.

3.4. Evaluation of the learning study
After the lesson, the diagnosing entrance test was once again presented to the students
as a post-test. Table 3 summarizes the results of the two primary three classes (24
students in Class 1 and 25 students in Class 2 aged around 10 in each class). Question 1
tested students’ logical organization of sentences in picture description. In Question 1,
slightly more students in Class 1 (21%) than in Class 2 (8%) were able to put the
sentences in a logical order. In Question 2, most of the students in both classes were
able to use appropriate sentences to describe the three pictures, with the sentence
patterns about ‘feelings’ being the weakest area for Class 1, while the sentence patterns
about ‘activity’ the weakest for Class 2. In question 3, more than the half of the students
in class 1 were able to reach the second level (group an element without putting it in
a logical order), whereas 40% of students in Class 2 reached the third level (group more
than one element without putting in a logical order).
Class 2 students scored better than Class 1 in the post-test. More students were able
to write a systematically structured picture description, with 75% of the students from
Class 1 and 96% of Class 2 reaching advanced levels of the organization. The data from
the pre- and post-tests indicate that the method used was eﬀective in supporting pupils’
learning and that the changes in the teaching process between the ﬁrst and second
cycle improved pupils’ learning.
In conclusion, the learning study also provided valuable information for the teacher
to analyse and adapt her own teaching as practitioner researcher. Using the analysis of
the learning object to arrive at a clear learning goal deﬁnition, she could then use
students’ learning results of the ﬁrst class as assess her own teaching. Based on these
results, she redesigned the activities as described earlier and could assess the outcome
of the second class using again the critical features as a lens to assess whether the
learning goals were reached. The comparison of the results (Table 3) conﬁrmed her
Table 3. The numbers show the absolute number of students who proﬁciently solved the task and
the percentage of those students of their respective classes.
Class 1 （24 students）
Task
1 (Logical order)
2a (Setting)
2b (Activities)
2c (Feelings)
3 (Low integration)
3 (High integration)

Pre-test
4 (17%)
23 (96%)
22 (92%)
21 (88%)
15 (63%)
9 (38%)

Post-test
9 (38%)
6 (25%)
18 (75%)

Class 2（25 students）
Pre-test
2 (8%)
24 (96%)
21 (84%)
24 (96%)
13 (52%)
12 (48%)

Post-test
21 (84%)
1 (4%)
24 (96%)
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belief that the new task design was indeed superior in the support of students’
discernment and application of the critical features. The learning study approach thus
not only helps the teacher to design valuable learning activities, but also serves as
a means to assess the outcome and to reﬂect on the need to redesign activities as in
classical action research.

4. The example discussed from the perspective of Piaget’s theory of
cognitive development
In the variation theory example, the learning objective is described as ‘students are able
to write a passage to describe a picture’. To reach this goal, three objects of learning are
deﬁned: ‘the content to write about’, ‘the organization of the content’ and ‘the use of
language’. In Table 1, we compared objects of learning with schemata and action
schemata. From a Piagetian point of view, the three objects of learning describe three
complex realms mainly consisting of a conglomeration of action schemata.
Understanding an object of learning means, to see the world (a picture) with new
eyes; in the provided example this means that the students have to perceive the pictures
in a new and particular way, distinguishing levels in diﬀerent aspects of an image, and
being conscious about it, so that they can direct their attention at will to individual
features.
Learning critical feature 1 implies learning to see a picture in diﬀerent ways, singling
out the setting, the activities, people and their expressions, students have to develop
particular action schemata in Piaget’s terms. The setting itself is again composed of
diﬀerent elements; the activity of seeing the setting requires an operation on the image
that draws on the knowledge of which parts of the image are ‘known’ to be static
(always present, if the image were a series of real life perceptual events), and which
elements would be there sometimes, but not other times. According to Piaget, a schema
can be said to be attained, if various variations of that schema are still being identiﬁed as
instances of that very schema. That implies, that the intentional and structured variation
of object of learning (schemata) – as it is performed in variation theory – will result in
more reliable and stable schemata. In new readings of Piaget, the similarity between
Piaget’s approach and variation theory gets even more apparent. For instance, Campbell
2001, 158ﬀ) emphasizes the role of providing variable, contrastive and perspectivechanging images without the non-static elements to foster abstractive processes.
The same processes are needed for dealing with the other two parts of the content,
seeing actions and seeing feelings. In each case, the students have to form action
schemata to perform speciﬁc and complex operations on images to see them in
a particular way. In the end, they have to sequence these action schemata of seeing
in a particular way (ﬁrst seeing the setting, then seeing the actions and ﬁnally seeing the
emotions), which in itself constitutes an action schema. Thus Piaget’s description highlights the complexity and the precise preconditions that students have to bring to the
table, in order to master the new ‘learning objectives’, in order to accommodate their
pre-existing schemata to adapt and adopt new ones.
In brief, Piaget’s description of the learning sequence closely follows the description
of variation theory. In addition to this micro-genetic perspective, Piaget also introduces
a developmental perspective. In Piaget’s terms, the students’ age group of the given
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example (10 year olds) takes place in the concrete-operational state of cognitive development. In this age group, most of the students will master cognitive transformations
provided they have the image in front of them. So, students will generally not have
a problem with the task stated in Section 3. However, Piaget’s theory also makes
predictions that for much younger students, the learning task would probably fail –
regardless of the didactical method. Neo-Piagetians have contested that (age-based)
claim, seeing competences based on domain-speciﬁc acquired expertise. Nevertheless
they too would claim that students would have to develop a certain domain speciﬁc
level of competence, which could be characterized by Piagetian tasks, i.e. stages; Morra
et al. 2008). Therefore, the description of the stages and the classiﬁcation of the students
of a class within particular stages allows a very general prediction of the diﬃculty of the
tasks.

5. Conclusions and implications
As the discussed example shows, variation theory is a way to implement the basic
functions of learning, as described by Piaget and his successors, with a didactic strategy.
Variation theory considers Piaget’s detailed exploration of learning episodes, focusing on
the identiﬁcation of objects of learning (schemata), critical features (aﬃrmations), diﬀerences (negations) and students’ perspectives on the objects of learning which represent
students’ individual schemata and action schemata. However, variation theory still
ignores the broader frame of Piaget’s theory of children’s cognitive development, for
example, the developmental stages, abstraction processes or students’ cognitive limitations at particular grades.
Contrasting with a constructivist perspective, variation theory as teaching theory
emphasizes the use of variation patterns as a structural scaﬀolding approach to create
more viable conditions for learning. It focuses on features that every object has and
every person can realize. However, with this strategy, variation theory takes into account
the diﬀerent perspectives learners have and what learning gap they need to focus on,
i.e. the critical features. Objects of learning are thus implicitly presented by comprehensive deﬁnitions – which presupposes particular objects of knowledge that can adequately be captured by such characterizations. This is largely the case for academic
knowledge, which is taught primarily in school. Here, learning can be seen as learning
about critical features of an object of knowledge and their integration.
While variation theory seems a valuable and viable learning theory, there are still
a number of open questions for further development. It is important to note that in the
case of variation theory the (level of the) object of learning and the (critical) features is
not always clearly separated. In our example, it is not possible to make a clear distinction
between the object of learning and its characteristics, as described in points 3.1 and 3.2.
When students need to learn about a feature, that feature might as well become a new
object of learning, with its own bundle of features. The distinction between object of
learning and critical features is implicitly made possible in the discussed example by the
systematic variations which relate to the setting, the activities and the feelings or the
logical sequence of the picture description. If the use of the variation theory were to
deﬁne object of learning strictly according to the logic of schemata and action schemata
and (critical) characteristics as well as diﬀerences strictly according to the logic of
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aﬃrmations and negations, an even more consistent and systematic structuring of the
application of variation theory could be achieved. We postulate that without systematization according to Piaget’s logic in the background the variation theory is applied
inaccurately in practice, which can lead to misunderstandings. Furthermore, the variation theory could take into account the developmental stages, in particular the change
from intuitive, pre-operative thinking to concrete-operational thinking, to consider the
ability of abstract operations, and the related emergent qualitative diﬀerence of information processing. Especially in these areas, we need further research. So far the
strength, but also the restriction of the variation theory, lies in its focus on variation
patterns that make the critical features tangible for learners. It needs further empirical
studies to better understand the integration or interaction of critical features with each
other and with other aspects of learning and to support learning as best as possible. But
even though, variation theory provides a systematic guideline for teachers to plan and
reﬂect on their teaching, i.e. to take a practitioner researcher’s perspective.
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