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1 Summary

The Taxonomy of Educational Objectives (Bloom, 1956) is summarised and compared to the theory of Cog-
nitive Development (Piaget 1896-1980) and the constructivist theory of Social Development (Vygotsky, 1962).
Personal educational experiences are then described within the structure of these models.

2 Introduction

2.1 The theories of Bloom, Piaget and Vygotsky in the context of other models of learn-

ing

There are four main learning paradigms, which are summarised below. Key contributors are in brackets.

• Behaviourism (Pavlov, Watson, Skinner, Thorndike, Bandura, Tolman). Stimulus, response. Praise and
punishment. The interior workings of the learner are irrelevant. Only the inputs and outputs of the
learning mechanism are relevant.

• Cognitivism (Merrill, Reigeluth, Gagne, Briggs, Wagner, Bruner, Schank, Chomsky, Piaget). A learner
is an information processing machine. Focuses upon internal mental processes.

• Humanism (Maslow, Rogers). Focuses on the personal needs of learners and how to fulfil their potential.
Places value upon concepts of dignity, freedom and happiness, i.e. not just the efficacy of knowledge
exchange.

• Constructivism (Vygotsky, Dewey, Vico, Rorty, Bruner). See below.

The Social Development theory of Vygotsky is constructivist, the overall thesis being that learning is an
"information construction" process by the learner. The role of a teacher, or as Vygotsky would describe as
a "More Knowledgeable Other" (MKO), is that of a facilitator; providing resources, direction and context
to a learning environment. As one of my colleagues often quips “a guide on the side, not a sage on the
stage.” (Possibly from King, 1993). In other words, the focus is on the inherently social context of asymmetric
information exchange between teacher and student rather than the internal mental processes associated with
an individual learner. The latter is the primary concern of Cognitivism.

Bloom’s taxonomy is described as a "Descriptive or Meta theory" (Learning Theories, website). Rather
than a learning paradigm, it describes echelons of development, i.e. akin to Maslow’s (1943) hierachy of needs,
the four stages of enlightenment in Buddhism 1, military ranks or indeed ability levels in Dungeons & Dragons.

1The four stages of enlightenment in Buddhism (Sotapanna, Sakadagami, Anagami and Arahat) are the four progressive stages
culminating in full enlightenment as an Arahat. At this point the cycle of rebirth, and human suffering, is believed to cease. The
Noble Eightfold Path is the recommended scheme of work for such an endeavour.
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2.2 Bloom’s Taxonomy of Educational Objectives

Bloom’s taxonomy is a sequential model of development under domains (headings) that are most readily un-
derstood as Knowledge, Attitude and Skills. These are described below in figure 1. It is essentially a framework
of educational goals, assembled following conferences held between 1949-1953 relating to the improvement of
curricula and examinations in academic institutions. Dave (1970), Simpson (1972) and Harrow (1972) have
published somewhat expanded versions of the Skills (or Psychomotor) domain, which are perhaps a more
prescriptive framework and better tailored to the design of practical skills courses. (See also Business Balls,
website).

Figure 1: Bloom’s Taxonomy of Educational Objectives (Bloom, 1956).
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Forehand (2012) uses the story of Goldilocks and the Three Bears2 as a example for the Knowledge domain.
Note the Evaluate and Create levels have been switched as per the revisions of Anderson et al (2001), Krathwohl
et al (2002). Figure 2 quotes Forehand and then continues with the theme for the Attitude and Skills domains.
Another contemporary example is presented by Evans (2013), who develops Bloom’s taxonomy into a practical
framework for the facilitation of class discussions.

Figure 2: Forehand (2012) refers to the use of Goldilocks and the Three Bears as an example of the Knowledge
domain of Bloom’s taxonomy. I have continued with this theme for the Attitude and Skills domains.

2S������, R., 1837. "The Story of the Three Bears". Collection of essays and miscellanea called The Doctor.
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2.3 Piaget’s four stages of cognitive development

The Swiss psychologist and philosopher Jean Piaget (1896-1980) postulated four stages of cognitive devel-
opment, apparently based upon epistemological studies of his children (Learning Theories, website). My
interpretations of these are listed in figure 3 below.

Figure 3: Piaget’s theory of Staged Cognitive Development, applied to the development of the intellect of
children from birth to teens.

Although Piaget’s work was aimed at intellectual growth from birth, the model could indeed be applicable
to any new learning situation, regardless of age of the learner. The sequence illustrated in figure 4 below could
describe the broad stages of development of an adult pianist.

Figure 4: Piaget’s theory of cognitive development is possibly applicable to adult as well as child development.
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2.4 Vygotsky’s Social Development Theory

The pioneering Russian psychologist Lev Vygotsky (1896-1934) developed his theory of Social Development
between 1925 and 1934. His ideas were published posthumously in the West in 1962. As described in section
2.1, this theory belongs to the Constructivist paradigm. In contrast to a potentially didactic transmission-based
or instructivist model, the focus is on how the More Knowledge Other (MKO) can construct an environment
which best facilitates learning in collaboration with the student. As represented in figure 5, learning occurs
in the Zone of Proximal Development (ZPD), i.e. the gap between what the learner currently cannot do, and
what they can achieve independently.

Figure 5: In the Social Development Theorey of Vygotsky (1962), active learning between student and More
Knowledgeable Other (MKO) occurs in the Zone of Proximal Development (ZPD). Image source: Wikipedia
(August 2013).
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3 Theoretical analysis: Similarities, differences and gaps in the theories

of Bloom, Piaget and Vygotsky

A comparison between the learning models of Bloom, Piaget and Vygotsky is presented in figure 6 below.

Figure 6: Comparison of the learning theories of Bloom, Piaget and Vygotsky.

All three theories neglect the human needs associated with the learning process. For example, what is the
motivation behind the learning? What is the emotional impact of the experience? The Humanism paradigm
of theories aims to address these factors.3. As one might conclude, the cognitive theory of Piaget neglects
the impact of social learning whereas the constructivist theory of Vygotsky ignores the differing strengths
and weaknesses associated with the internal mental processing of each learner. Unlike the others, Bloom’s
taxonomy does not really belong to a paradigm of learning theory, as it is essentially only a set of labels of
various stages of aptitude. How one could most efficiently progress through the hierachy requires an additional
model.

3Millward (2013) has constructed a network of the classical works, visualizing the connectivity between the ideas in each thesis.
A copy is provided in Appendix 1.
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4 Personal educational experience

My personal educational experience spans a relatively conventional British state school experience until eigh-
teen, four undergraduate years at Cambridge University studying Natural Sciences, one year postgraduate
research in fluid dynamics at Cambridge University, eight years of professional experience of radar and mete-
orological systems engineering at BAE Systems, a PhD in radar engineering, a certificate in management at
Lancaster University and, most recently, two years of full-time mathematics teaching at Winchester College.4

So far I have never experienced explicit reference to a particular academic theory in discussions of learning
methodology, although their presence might well be implied as a result of teacher training. Professional con-
versations are typically on more practical lines such as “what introductory problems should I present when
teaching differential calculus for the first time?” (i.e. subject pedagogy) or “how do I persuade student X to
cease his constant interruption?” (i.e. behaviour management). However, I think it would be instructive to
retro-fit a past teaching experience into each of the three frameworks discussed in this essay. It could serve
as a form of gap analysis and hopefully inform my future teaching strategies. For fairness and brevity I shall
choose the same topic example, the teaching of quadratic equations to 13-14 year olds. (Year 9, or Junior Part
in Wykhamical notion).

4.1 Bloom’s taxonomy

Quadratic equations are a suite of algebraic forms5 with associated properties and methods.
Level 1. (Recall, Receive, Imitate). Students watch and listen as these forms are presented by the teacher

both as algebra and as graphs. Small signed integers are typically used to reduce the complexity of the problem
and keep focus on the mathematical properties of the quadratic equation rather than associated arithmetic.
Students will begin their study by imitating the teacher, in the first instance copying a solved problem off the
board.

Level 2. (Understand, Respond, Manipulation). Students tackle problems on their own. They respond to
a written problem and manipulate the algebra, following one of a fairly standard collection of methods. e.g.
factorization, completing the square, use of the quadratic formula, use of symmetry to work out the stationary
points from roots etc.

Level 3. (Apply, Value, Develop precision). GCSE examination-style questions are typically of an applied
variety. The quadratic equation is a model of a practical situation (e.g. the area of a shape in terms of one
unknown quantity) and the students are led through this modelling process. Precision is acquired by repetition
of a cycle of {attempt question, review model solution, revise theory} .

Level 4 and beyond. Bright GCSE and Advanced Level students will encounter topics in physics, chemistry,
and economics (as well as mathematics) whereupon a student will need to solve a problem using their quadratic
equation toolbox of methods, although this course of action may not be clear from the outset. Mastery of the
algebraic techniques mean that a student will at least be able to proceed through this phase with confidence,
even if may not yield the final answer!

4.2 Piaget’s cognitive development theory

Level 1. (Sensorimotor). Students will learn to recognize the three algebraic forms of a quadratic equation.
They will start with simple special cases and then begin to generalize. For example problems involving the
factorized form y = (x− 1)(x+3) might be extended to y = (2x− 1)(x+3) and then to y = (2x− 1)(4x+3).

Level 2. (Preoperational). Problems involving quadratic equations can now be applied, i.e. involving
money, areas etc. However, context is specific and numbers are fixed apart from one variable x (which is
quadratically related to some desired output y).

Level 3. (Concrete operations). Fully algebraic manipulations are now possible. Formulae which relate the
constants in each of the forms can be derived using pure algebra.

4 I also engaged in a teaching investigation period, which involved visits to many schools in the Dorset region, in particular
Thomas Hardye and Sherborne. I taught physics at the latter for one term in the summer of 2011.

5Expanded y = ax2 + bx+ c
Completed square y = a (x− β)2 + γ
Factorized y = (Ax+B)(Cx+D)
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Level 4. (Formal operations). The quadratic form, and the opportunity for subsequent algebraic manipu-
lation, is recognised in a range of other problems. The quadratic may be disguised: the student will need to
recognize its mathematical signature in order to proceed.6

4.3 Vygotsky’s Social Development Theory

At Winchester College we have a programme of acceleration which aspires to stretch young mathematicians.
I would strongly suggest most students will find themselves deep within the Zone of Proximal Development
for the majority of their education! The role of a teacher as a transmitter of knowledge is probably more
typical at Winchester than a Vygotskian learning facilitator, although I have observed extremes of both from
experienced, and successful, colleagues. However, a culture of two-way questioning during a new-knowledge
exposition phase of a lesson is very much the norm. Boys are not expected to be passive learners during classes,
and teachers are expected to adapt their presentation in response to appropriate questioning. This does make
life somewhat exciting.

5 Conclusion

The theoretical frameworks of Piaget, Vygotsky and Bloom have been presented in the context of a wider
canon of learning theory, and also exemplified via the teaching of quadratic equations, the story of Goldilocks
and the Three Bears and the development of a pianist with compositional aspirations. Piaget’s theory focuses
on the internal cognition of the individual whereas Vygotsky’s constructivist approach relates to interpersonal
effects. Both theories neglect wider needs and motivations, which are the principal concern of the Humanism
paradigm of learning theory.

One of my personal objectives for the Schools Direct course is to develop a theoretical underpinning of the
learning models I use to plan my mathematics lessons. Although common sense predicts a hybrid of paradigms
is likely to be the most effective, I would be very keen to analyse the spectrum between traditional didactic
pedagogies and extremes of "guide on the side" Constructivist, facilitatory learning. Are there theories which
predict where the optimum lies in a given learning context?

6For example the equation x4 − 6x2 + 8 = 0 can be written as
(
x2
)
2 − 6

(
x2
)
+ 8 = 0, thus revealing its quadratic nature.

Applying the method of factorization we can write
(
x2 − 2

) (
x2 − 4

)
= 0 and therefore solutions are

x2 = 2, 4 which means x = ±
√
2, ±2.
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7 Appendix 1: Learning theory paradigms

A network model (figure 7) by Millwood (2013) illustrates the interconnections between different learning
theories. Greater sophistication in classification is used compared to the four paradigms of Behaviourism,
Cognitivism, Constructivism and Humanism alluded to in this essay.
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Figure 7:
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8 Appendix 2: Bloom’s taxonomy of educational objectives

Various representations of the Knowledge domain of Bloom’s taxonomy adopt a cyclic form. The Bloom Rose
(figure 9 ) in particular alludes to a multi-cycle version of Bloom’s hierarchy. To achieve true mastery of
a subject, one must transcend through many macro-iterations of Knowledge, Attitude and Skills. This is
certainly true of mathematics. One could master the subject at IGCSE, then begin at Pre-U (or equivalent)
back at the recall, receive and imitation stage as new topics are encountered.

Figure 8: VerbWheel based upon Bloom’s Taxonomy. http://www.alline.org/euro/images/bloomwheel.png
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Figure 9: A�%��/���%, K., 2008. Bloom’s Rose.
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