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Abstract

The aim of this article was to investigate the influence of a hegemonic class concept in teacher
education, more specifically, the changes in the construction of implicit theories of intelligence
within future teachers when they were exposed to the scientific g-factor theory of intelligence. A
2 x 2 ANOVA (first versus last semester at the teacher education) x (experimental versus control
condition) was used on 102 student teachers who had been exposed to a short vignette of the g-
factor theory. Implicit theories of intelligence as fixed and innate were significantly stronger
when exposed to this theory. This result was confirmed in a second study with 177 student
teachers. Two 2 x 2 (fixed versus incremental) x (experimental versus control condition)
ANOVA:s in both mathematics and social science were conducted. When exposed to g-factor
theory (experimental condition) the fixed theories increased and the incremental theories

decreased in relation to both mathematics and social science.
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Reproduction of social class in teacher education: The influence of scientific theories on
future teachers’ implicit beliefs

The concept of intelligence is rooted in entrenched cultural models and has significant effects on
individuals through their implicit theories about themselves, others and the world (Kunda, 1999;
Malle, 2004). When regarding the concept of intelligence, one notion is that children at school
learn about intelligence as a way of determining who will be fit for intellectual labour in contrast
to those who won’t (Beach, 1999, 2001). These sorting processes seem to be systematically
related to social class (Ostrove & Cole, 2003; Beach & Dovemark, 2009). As Parker (2007)
states, capitalist society is still (globally) dependent on an economic underclass for symbolic and
economic exploitation. Moreover, this underclass still comprises the majority of the global
population and schools are significant institutions in relation to the discursive construction,
ideological justification, normalisation and social reproduction of this class (Beach & Dovemark,
2005, 2007, 2009)*. This applies even in a society like Sweden, which presents itself to others
and even to itself as middle class, as if the under-class of workers were just an unfortunate
minority. There is a contradiction between the image of a middle class society for everyone, in
the current Swedish conception of it, and the reality of a working class society without stable
work for many people who are then also forced to live out naive beliefs about what is wrong with
them. Teachers and schools play an important role as the makers and mediators of judgments

about intellectual achievement.

According to Ahmavaara and Houston (2007), Gould (1996) and Pramling and Sélj6 (2007) these
judgements rest on a foundation of specific scientific theories of intelligence such as for example
Spearman’s (1904) scientific theory of intelligence, the two-factor theory or the more recent
Cattell-Horn-Carrol (CHC) theory, one of several variants of g-factor theory (Ackerman &

Lohman, 2006 and for an elaborated discussion of the two-factor/one-factor model see for

! The school as an institution plays an important role today in the constitution of this class. First in a selection
process by means of which the people that make it up are judged as incapable of intellectual achievement and
categorised to perform manual labour in a majority middle class society. Secondly through the projection of a
dominant ideology about how the differences that are seen can be made sense of and understood in a manner that
does not destabilise the foundations for the existing social order. The role of the school in the creation, justification
and reproduction of social class involves, indeed relies upon, teachers acting as intermediaries and mediators of
distinct social values that are communicated to pupils, about life, learning, knowledge, intelligence, themselves and
their abilities and capabilities (Beach, 1999, 2001; Beach & Dovemark, 2005).
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example Sternberg, 2004). These theories are important in that they explicitly state that
intelligence is naturally inborn and in essence a more or less unchangeable entity that you either
have or do not have. They make the assumption of a natural ability amongst children as
something that is understood as fixed, unevenly distributed among the population, difficult in it-
self to influence and continually operational in classrooms as the key factor that lies behind
differential and differentiating educational performances in schools today (Beach, 1999, 2001,
2003). This way of sorting children in school forces each child to live its failures ‘as something
from which they are alienated’, as something ‘deep within themselves’ and as something which

they can neither comprehend nor escape from (Parker, 2007, p. 3).

Investigation Aims

The present investigation aims to explore the influence of scientific theories of intelligence on the
everyday, implicit theories of intelligence held by teachers: that is, on the operating concepts of
intelligence those teachers apply in their everyday work and by which they judge the behaviour
and performances of their students. It does this by examining these issues in respect of future
teachers on a pre-service teacher educational program. Three initial statements are important.
First, the meaning attached to the concept of intelligence seems to influence strategy choice in
learning situations with consequences for performances and achievements (Beach, 2003; Dweck,
2007). Second, constructions of intelligence are socially interactive and significantly influenced
by teachers in school (see e.g. Leroy, Bressoux, Sarrazin, & Trouilloud, 2007). Third, learning is
undermined for a broad reach of the pupil population when a view of intelligence as a fixed entity
is adopted in contrast to when an incremental view of intelligence as malleable is promoted
(Hong, Chiu, Dweck, Lin, & Wan, 1999; Ommundsen, 2003). The entity view (the implicit
theory that intelligence is fixed and inborn) correlates with less effective ways to think about the
ability to learn and may influence behaviour in learning situations in a counter-productive way.
These things make the formation of implicit theories of intelligence extremely important to
understand. These theories exert influence over future evaluations and judgments at work and
they may actually also help to conserve a liberalist ideological view of capitalist society as a

natural hierarchy into the next generation.

The above points help to introduce our specific aim with the present article, which is to present
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the outcomes of an investigation into what we define as a transportation area of ideology of the
hegemonic middle class and how this helps conserve beliefs that intelligence is inborn and
unchangeable. With transportation area we mean a specific place in time where influence is
conducted in a systematic manner. The transportation area we are investigating is the specific
content of the popular scientific literature presented at many teacher educational programs in
Sweden. However, a transportation area of ideology could be any classroom, work-place or TV-
program where a structured message is transported from those in control over the communication

to those receiving it.

We have conducted the investigation within teacher educational programs. We aim to show how
future teachers may become convinced that intelligence is an entity that can be used as a tool to
categorize people as fit for intellectual or manual labour. Moreover, we will also test hypotheses
about how certain scientific theories of intelligence may increase certain implicit theories and
beliefs among the pre-service teachers and decrease others. In this way we can therefore begin to
identify which kinds of theory that may have a destabilising function in relation to the hegemonic

position. We do this from a Marxist materialist position of cultural historical psychology.

Marxist Psychology Theory and Method

The point of departure of Marxist psychology is in dialectic theory and the idea expressed by
Marx concerning the role of history and the environment on the development of human
consciousness, ideas and activities in the Brumaire. That is, that man (sic) is the maker of his own
history but not under circumstances which he alone has chosen, rather under circumstances and
conditions inherited from the past and that can weigh like a nightmare on particular aspirations

and understandings®.

This point of departure has to be mentioned because of the persistent efforts of mainstream
positions in psychology to oppose the individual to society rather than to see him or her as

inseparable from it. The received view in mainstream psychology is that society provides only an

2 Marx wrote the Brumaire under the title The Eighteenth Brumaire of Louis Napoleon, in reference to the first day of
Napoleon Bonaparte’s dictatorship by a coup d'etat. In it he traces the contradictory relationships between the outer
form of a struggle and its real social content and how the conflict of different social interests manifest themselves in
the complex web of political struggles.
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external environment to which people adapt in order to survive. But what is ignored here is that
society consists not only of external conditions to which one must adapt but also conditions that
culturally, materially and historically mediate the motives and aims of activity itself and the ways
and means of realization of that activity. In other words, to paraphrase Vygotsky, society
produces human activity with/in mutually conditioning relationships between base and
superstructure as in respect of human behaviour, human understanding and human self-
understanding (also Mather, 2003; Parker, 2007). The economic base exerts a primary causal
influence but does not rule out autonomous creativity in relation to that activity (Althusser,
1969). This is why what kind of scientific theory of intelligence that is taught at the teacher
educational program is important as it is here that a hegemonic ideology may be nourished.

Another important area of Marxist psychology is to use any methodological tool needed for its
task and not to abandon methods of for example quantitative research on the basis of unwarranted
assumptions and lack of knowledge (Jost & Jost, 2007). The aim is to investigate the
characteristics of every specific transportation area of ideology in a systematic way and separate
what Cook and Campbell, in their classical work on quasi-experimental design, named ‘molar
causal laws (laws stated in conditions of large and complex objects) from micro-mediation that
refers to the specification of causal connections at a level of smaller particles than make up the
molar objects’ (Cook & Campbell, 1979, p. 32). In general, the molar laws consist of many
micro-mediated causal connections. Marxist psychology could contribute to Marxist theory by
investigating the micro-mediated causal connections by experimental and quasi-experimental
design which is well developed within psychology. In this way, Marxist psychology can explain
exactly where a specific causation of an event (micro-mediation) on a specific level of practice is

completed and relates this to the larger molar laws that constitute Marxist theory itself.

Marxism is often dismissed by its critics as economically deterministic. However, the problem
with determinism can be handled by considering the concept of time from a dialectic point of
view in relation to the thesis — antithesis —synthesis theory that Marx incorporated from Hegel
(Ritzer, 2008). In this process of mediation the first cause is 1) base influences superstructure and
the next cause is 2) the changed superstructure changes base. However what is important not to

forget here is that these events are separated in time; where the first was first and the second
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came after the first: put simply and concretely, the neo-liberal orders of production and
reproduction exist as material practices and global ideology before neo-liberal governmentality is
incorporated in the minds of citizen-subjects, including pre-service teachers.

It is important to take in consideration that Marx abandoned speculative philosophy in favour of a
search for empirically grounded forms of investigations that resemble those of today’s
mainstream sociology and psychology (Jost & Jost, 2007). Marx’s goal to reach an improved
society went through revolutionary activity and the empirically grounded scientific understanding
of, for example, human needs and capacities. Cohen (2000), in the tradition of Analytic Marxism
strongly argues that Marx theory is falsifiable and empirically testable contrary to Popper’s
(1971) statement that it is not. Jost and Jost (2007) shows that conclusions from Adorno
concerning the “authoritarian syndrome, the rigidity of right-wing ideologues and the link
between conservatism and prejudice have in fact been sustained by subsequent research in
psychology” (p. 314). This third way, to not abandon the hammer as a tool because it has been
used by a neo-liberal researcher, but instead use the relevant methodological tools necessary to

each specific question is how we approach our research questions and methodological choices.

In the present article we focus on one specific transportation area of ideology where the influence
of the hegemonic class on superstructure is accomplished. The area is the area of initial teacher
education. Here future teachers take part in meaning making processes within the specific social
and cultural practices at teacher educational programs that are struggling between competing
regimes of truth (Bernstein, 2000). However, these competing regimes of truth do not compete on
neutral and equal terms (Beach, 1995, 2000). The hegemonic domination of the ruling class,
which is manifested in ways like the division between manual labour and intellectual labour
today legitimizes some regimes of truth - such as intelligence as an inborn entity that some have
and some don’t and that is not easy to do anything about - and not others, such as intelligence as
changeable and relative (Parker, 2007). To be able to deal with this a third way for Marxist
psychology is needed leaving the poor data and sexist theories of people like Spearman, Freud
and Gardner behind.

Study 1
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In teacher education future teachers are exposed to various scientific theories of intelligence. One
of these is Spearman’s (1904) scientific theory of intelligence. Spearman’s basic assumption is
part of the currently most widely accepted theory of intelligence. This theory postulates the
existence of general intelligence. However, there is a debate concerning if there are two-factors at
the top represented by fluid and crystallized intelligence or if these two also load onto a general
factor alone at the very top of the pyramid or not (see for example Gustafsson, 1984 or Sternberg,
2004). This one super-factor is supposed to underlay all types of mental processing (Demetriou
& Papadopoulos, 2004) and it represents intelligence as an innate individual property inside the
individual. This theory is often taken for granted and absorbed in everyday practices of teaching
and through this intelligence and achievement is associated with the internal properties of brains,
minds and people (Plaut & Markus, 2005). This applies despite the fact that research has several
times shown the devastating consequences on motivation, achievement and grades that takes
place if and when the naive belief in intelligence is conceptualized as fixed and innate (Dweck,
1999, 2007).

In order to investigate the possible effects of teaching about intelligence in teacher education we
composed a quasi-experimental study involving two groups of future teachers at a teacher
educational program in Sweden. One of the groups was an experimental group. In the
experiment, which took place inside their normal timetable in an education studies course, they
were presented with a short summary of the g-factor theory and were told that they were to
receive questions about it later. The other group was a control group. The control group was
confronted with the same questions as the experimental group at the same time, but they had not
been exposed to the g-factor theory before this confrontation. In the questions that were given to
participants they were asked to make responses of agreement or disagreement concerning (a)
certain types of implicit theories of intelligence and (b) how credible they found different

scientific theories of intelligence to be.

Our approach is in line with the method used by Bargh and Ferguson (2000) and Chartrand and
Bargh (1996) in their studies of priming. The common definition of priming is “The process of
activating knowledge or goals, of making them ready for use” (p. 67, Kenrick, Neuberg &
Cialdini, 2005)
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Earlier research using the priming approach primed one concept with another. Today there seems
to be a growing body of evidence in favor of the priming of conceptual structures —i.e.
constellations of thematically related sets of effects (for example cultural ideologies) - and not
single concepts as before (Bargh, 2006). More specifically, one concept does not influence
another isolated concept; instead it can influence a net of interrelated concepts of both
perceptional and actionably nature. The theoretical base of predicting such effects is the overlap
between perceptual and actionable representations for the same type of behavior (Bargh,
Gollwitzer, Lee-Chai, Barndollar & Trotschel, 2001). This could explain why teachers who
believe intelligence to be fixed will also behave in a specific way whilst those believing in
intelligence as malleable behave in another without any conscious acts of will or specific
guidance (Butler, 2000).

It is, however, not only the automatic, unconscious processes that are seen as determined (Bargh
& Ferguson, 2000. That a person exerts volition during controlled processing does not necessarily
mean that the behavior is intentional and can be taken as an evidence of the free will rather than
determined by situational features. To treat someone fairly (as a teacher might a pupil) is thus an
executive process that operates on information held in working memory which, although this
could be seen as something within the person’s control, is itself being controlled by determined,
automatically operating goal structures such as ideologies and implicit theories (Bargh and
Ferguson, 2000, p. 939).

These automatically operating goal structures are of great interest for a Marxist psychological
theory in that they can be part of the explanation of the concept of alienation (Mészéards, 1975).
The goal structures are not necessarily our own. It is the capitalist society’s goal structures we
accomplish instead of our own perceptualized and actualized goals that, if they were fully lived,

would stimulate human creativity.
We are approaching Bourdieu’s (1999) concept of habitus here. As Bourdieu (1960) wrote

in Algeria, an active subject does not meet society as if it was an externally constituted object.

Rather, the source of action resides ‘neither in consciousness nor in things but in the relationship
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between two stages of the social, that is, between the history objectified in things, in the form of
institutions, and in the history incarnated in bodies, in the form of that system of enduring
dispositions which I call habitus.” (p. 53).

Habitus is thus an instrument of mediation that engenders perceptions, expressions and actions
within the limits imposed by the historically and socially situated conditions of its production and
can be explained as a way of being that develops in automatic association with the features of the
situations in which ideas and representations have been repeatedly and consistently activated and
pursued. These representations can become activated without any conscious will and subsequent
behavior is then guided by them within the situational context faced by the individual (Bargh et
al., 2001).

This idea could also explain the process of false consciousness as the holding of false ‘beliefs that
are contrary to one’s social interest and which thereby contribute to the disadvantaged position of
the self or the group’ (Jost, 1995, p. 397). If knowledge is constructed by prior beliefs and
experiences, then the scientific theories of intelligence on teacher education contributes to these
representations of implicit theories of intelligence and can be activated unconsciously by
situational features and unconscious automatic actions based on conceptual structures. The
hegemonic class has a strong interest in keeping the idea of intelligence as inborn and
unchangeable intact in that it nicely legitimates the categorization of people and attributes the
subordination (including usually the lower payment) of manual labor compared to intellectual as

it is presented and understood as being of inferior intellectual ability.

Scientific Theories of Intelligence

Future teachers (and teachers) are exposed to scientific theories in their socio-cultural context in
their education and their profession. This can, we feel, be highly problematic for the educational
attainment of many pupils if theories that promote intelligence as fixed and innate are adopted to
a higher extent than are theories that treat and present intelligence in other ways, such as for

instance malleable and contextual (Dweck, 1999).

Examples of fixed theories are those reproduced by researchers like Deary, Strand, Smith and
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Fernandes (2007), who with results from 70 000 English children showed a correlation of 0.81
between cognitive ability tested at age 11 and school achievement at age 16. They claimed that
50%-60% of the variance in achievement can be explained by the prior factor g with a strong
genetic correlation between cognitive ability and educational achievement and deny the influence
of socioeconomic conditions. The 70 000 children’s teachers as well as their parents and the
children themselves are exposed to this scientific “truth” — ‘Deary et als.” account is resonant
with dominant assumptions and common social practices (Ahmavaara & Houston, 2007). As
Ahmavaara and Houston express it, in society today naive theories of intelligence as innate and

fixed (entity theories of intelligence) is the most popular explanation of intelligence®.

In the Handbook of Educational Psychology edited by Alexander and Winnie (2006), a book that
is commonly used and referred to in teacher education contexts, three theoretical models of
intelligence are presented. However, only one of them has convincing empirical evidence
according to Ackerman and Lohman (2006). The models are the Cattell-Horn-Carrol (CHC)
theory (one of several variants of g-factor theory) that does have empirically acceptable evidence,
Gardner’s Theory of Multiple Intelligences (which is said in the handbook to have a definite lack
of empirical data) and Sternberg’s Triarchic Theory of Intelligence (that also, it is said, lacks
convincing and thorough empirical studies). In this way a one-dimension all ruling perspective is
actualized and future teachers become exposed to a dominant habitué belief in intelligence as

innate and fixed.

One exception to the vast majority of theories that posit that intelligence is internal is the Soviet
sociocultural paradigm (Grigorenko, 2004) from Vygotsky. However the Sociocultural theory is
presented as a developmental theory or perspective in the teacher education literature and not as a
hard scientific theory in competition with the g-factor theory (see for example Eggen & Kauchak,
2003; Lundgren, Séljo & Liberg, 2010).

® In accordance with this Plaut and Markus (2005) reviewed a number of studies of intelligence in the western world
and contrasted them to the situated locus of intelligence as it is represented in collectivistic cultures. They concluded
that the empirical evidence for the g-factor theory is far from convincing and that the research supporting it fits the
predominate cultural model of behavior; including the assumptions of the ancient Greek concept of essentialism, a
Protestant ethic and Locke’s liberal individualism. Pramling and S&lj6é (2007) in their research on metaphors of
intelligence state that modern genetics plays a central role in developing social awareness and communication about
intelligence. The question is if there is one single truth about intelligence as innate and fixed or a multiple approach
of explanations of intelligence as changeable that is communicated in society through modern genetics.
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G-factor, Multiple, Triarchic and Socio-cultural theories of intelligence are often encountered in
teacher education in Sweden (see e.g. Lundgren et al, 2010) and much of the rest of Europe
according to a recently completed EU sixth framework project (www.profknow.org) and in a
global literature review of research on the education, development and work of professional
teachers (Goodson & Norrie 2005). Marxist theories are not usually encountered. According to
Marx, human nature is the totality of the circumstances in society. Human nature varies
dependent on different conditions through time and culture Marx (1945/2003). The present article

aims to discuss the credibility of different theories as expressed by pre-service student teachers.

Implicit Theories of Intelligence

The focus for research within implicit theories of intelligence is not on what intelligence is or is
not. Instead it is important to grasp an understanding of what meaning people attach to the
concept of intelligence. According to Sternberg (1985), implicit theories of intelligence are
important in that that these theories direct behavior and the use of intellectual abilities because
they specify what is and what is not acceptable in a particular cultural environment. In other

words, they shape cognition, understanding and problem solving.

Dweck (1986; 1999) and Dweck and Legget (1988) claim from several empirical studies that
implicit theories of intelligence (also called naive or lay theories) play an important part in
learning and achievement situations. People seem to conform to either an entity theory where
intelligence is seen as a fixed trait and unchangeable entities and therefore uncontrollable or an
incremental theory where intelligence is seen as malleable and changeable and therefore
controllable. It is suggested that as early as kindergarten children identify with one or the other of
the two views, with serious implications for their motivation and achievement level (Braten &
Stromso, 2006; Dupeyrat & Mariné, 2005), intelligence and personality (Furnham, Chamorro-
Premuzic, & McDougall, 2003) and development (Gonida, Kiosseoglou, & Leondari , 2006;
Leondari & Gialamas, 2002).

Spinath, Spinath, Riemann, & Angleitner (2003) investigated the relation between implicit

theories of intelligence and personality in relation to measured intelligence and personality
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(intelligence measures were developed from g-factor theory). One of their hypotheses was that
‘more intelligent individuals might define intelligence more in line with the scientific definition
(as a relatively stable trait underlying learning and achievement)’ (p. 942). They did not find any
relation for personality but nevertheless concluded that ‘highly intelligent individuals perceived
intelligence as more stable compared to less intelligent individuals’ (p. 949)*. This is a
comfortable explanation for the hegemonic class. Through it those that question the inborn
qualities in the concept of intelligence are simply too stupid to understand the greatness of these

inborn qualities.

Research Questions

If scientific theories of intelligence have an impact on the implicit or naive theories of
intelligence among the future teachers, a hegemonic goal structure can be incorporated that
teaches the teacher students to categorize people in terms of their suitability or not for intellectual
labour (Marx, 1945/2003). More specifically, it could be that an entity theory of intelligence is
promoted in an indirect relation through the scientific theories presented to the students that
stimulates an individualistic, neo-liberal capitalistic view where some are judged incapable of
intellectual labour on the false grounds of the within-individual variable of general intelligence
(9). This is highly problematic if teacher education is aiming to accomplish a democratic
learning environment. As we discussed earlier, representations (of for example implicit theories
of intelligence) develop in automatic associations with situations (Bargh & Ferguson, 2000)
through an overlap between perception and action (Bargh et al., 2001) and encourage future
teachers to act on implicit beliefs that may be triggered unconsciously (Bargh, 2006). The
question is; what should we teach the future teachers, which theories should we confront them

with and what effect will these scientific theories have on their representations of intelligence?

Pajares (1992) suggested in his review concerning student teachers’ beliefs that they are often
well established by the time these teachers start their educational programs and may form tacit

beliefs from previous experiences and the prevailing culture that are hard to change (Calderhead,

* In Spinath et al's study, those who received higher 1Q-scores also believed to a higher degree that intelligence was
fixed and innate. Based on this Spinath et al. came to the unwarranted conclusion that the causal relationship
somehow goes from the 1Q-score to the belief and that the highly intelligent individuals have a great potential to
understand that the true theory is that of intelligence as fixed and innate whilst those who are not as intelligent do not
have the potential to understand this.
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1996; Massengill, Mahlios, & Barry, 2005; Murray, Nuttall & Mitchell, 2008). However,
Blackwell, Trzesniewski, and Dweck (2007) used scientific theories in support of an incremental
theory of intelligence in order to change these tacit, implicit theories in favour of a malleable

view of intelligence and succeeded.

This discovery leads to our first research question, which concerns if implicit theories are
influenced by the presentation of scientific theories of intelligence. Here we hypothesize that the
entity theories of intelligence should become stronger when exposed to the g-factor theory and
that the incremental theories of intelligence should become weaker. This result would confirm
Blackwell et al’s findings (2007).

The second research question concerns if teacher education has an effect on the implicit theories
of intelligence among the future teachers. According to Pajares (1992) there should not be any
significant differences in tacit/implicit theories between future teachers on their first and last
semester. We want to see if this is actually the case.

The third research question is related to this. It deals with the impact of the g-factor theory on the
credibility future teachers attach to this and three other scientific theories; Sternberg’s Triarchic
Theory of Intelligence, Gardner’s Multiple Theory of Intelligences and the Sociocultural Theory
of Intelligence (Ackerman and Lohman, 2006; Sternberg, 2004). We expect the credibility the
future teachers have for the Triarchic and Sociocultural Theory of Intelligence to decrease when
exposed to g-factor theory initially (even if it is only a short summary and they are only asked to
read it in order to be able to answer questions later on it). This because the core message in g-
factor theory differs significantly from these two theories. However, we expect the credibility
attached to g-factor theory itself and Multiple Theory to increase in that the core messages are

very close and almost overlapping.

Method
In the past ten years and up until the 2011 intake teacher education in Sweden has been
of a three-and-a half or four-and-a-half year duration (depending on specialisation) and

has included the equivalent of one and a half years of full-time study in what is called
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the common (professional) education area for all future teachers. This content is
presented in three equally sized study units, one at the start of the teacher program, one
in the middle of the programme and one at the end before the final exam. Between three
and four years of study separate the first and final semester, depending on the student’s
subject combinations and age-range focus. It is important to make clear that the content
within the common educational area is not exactly the same but differs, although not
massively, according choices and preferences at different institutions.

Participants

102 future teachers on an initial teacher educational program participated. Their ages
ranged between 19 and 48 years (mean 26). There were 89 women and 12 men. They
were enrolled on preschool (63 students), elementary (28 students) and secondary (10
students) programmes. The gender distribution is heavily influenced by sample

emphases on early-years teacher education programmes and is nationally representative.

Measures

A Swedish version of Dweck’s (1999) Theories of Intelligence Scale (TIS) was used to
assess the teachers’ entity and incremental theories of intelligence by. The full version
of the instrument was administered including four items measuring an entity theory of
intelligence as a fixed trait and uncontrollable (sample item: Your intelligence is
something about you that you can’t change very much) and four items measuring an
incremental theory of intelligence as something malleable and controllable (sample
item: You can always substantially change how intelligent you are.). The concept Other
was applied to the scale, as Dweck (1999) suggest, to allow us to focus on the future

teachers’ beliefs about the intelligence of others rather than their own intelligence.

It is important that the measures used are reliable. Because of this a Cronbach’s alpha
was performed where an alpha value of 0.700 or above was considered acceptable. For
entity theory of intelligence the scale received an alpha value of .730 and the
incremental theory of intelligence scale received an alpha value of .848. From this we

can conclude that the items used to measure implicit theories of intelligence were
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reliable. A 10-point clear numerical scale was used ranging from 1 = strongly disagree
to 10 = strongly agree with the statement. The participants made a numerical
expression, directly under the statement as to what extent they agreed with it. A high

value signified a strong agreement.

When measuring preferences for scientific theories of intelligence, CHC-theory, Sternberg’s
Triarchic Theory and Gardner’s Theory of Multiple Intelligences from Ackerman and Lohman
(2006), and the socio-culture theory (Grigorenko, 2004), were presented to the future teachers in
four summaries of between 71-104 words. The content of the summaries was agreed upon by the
research team. All four summaries were presented on the same sheet in order to make it as easy
as possible for the participants to compare the theories before making their estimates. A 10-point
clear numerical scale was used when measuring how credible the future teachers thought the
different intelligence theories to be, ranging from 1 = strongly disagree to 10 = strongly agree

with the scientific explanations of intelligence.

Design

A 2 x 2 design was used where the first factor concerned where in the teacher education the
student teachers study (first or last semester). This was a between factor. The second factor dealt
with exposure to the g-factor theory (experimental or control condition) and was also a between
factor. We matched 52 student teachers from the first semester with 52 student teachers from
their last semester®. Random assignment was applied to split the participants at their first
semester and the participants at their last semester in an experimental and a control group. The
participants in the experimental condition were exposed to the g-factor theory. The participants in
the control conditions were not. This was the only difference between the experimental and
control conditions. We also used a 2 x 4 design with the first factor, a between subject factor,
which dealt with the exposure of g-factor theory (experimental or control condition) and the
second factor, a within subject factor, which dealt with scientific theories of intelligence (g-

factor, Multiple, Triarchic and Socio-cultural Theory of Intelligence).

® Two participants from the last semester did not complete the measures and were removed as missing values from
the sample.
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Procedure

Trained researchers (PhD exam) collected all the data. The future teachers did not receive any
information about the aim of the study before their responses were collected and were asked not
to speak to each other and not to go back to a sheet once they had finished it. The experimental
group of students read a short summary of the scientific intelligence g-factor theory and were
informed that they later would receive questions on this vignette. This was done in order to
motivate them to attend more closely to the vignette than they might have otherwise done. The
control group did not attend to any intelligence theory in the beginning but both they and the
experimental group were asked to respond to the implicit theories of intelligence scale. Finally,
the vignette of the g-theory was presented a second time together with the three other vignettes
(Triarchic Theory of Intelligence, Multiple Theory of Intelligence and Socio-Cultural Theory of
Thinking) and the future teachers from both groups were asked to assess their beliefs in the
credibility of these theories. After every participant had finished the two groups received a full
lecture in the subject area and in the specific aim of the study and were fully thanked for their

participation.

Results

First we will introduce the results from the variance analyses of the effect on implicit theories of
intelligence of exposing future teachers to the scientific g-factor theory of intelligence in the first
versus and the last semester of their teacher education program. After this, the variance analysis
of the credibility the future teachers attribute to the scientific theories and how this is influenced
by exposure to a brief summary of the g-factor theory is presented. It is important to notice that a
control for choice of program (preschool, elementary and secondary) on the dependent measures
implicit theories of intelligence and credibility attached to scientific theories of intelligence was
done. No significant effect was found. More specifically, the future teachers did not differ
(dependent on which age group of pupils they were trained to teach) in their implicit theories of
intelligence or in the credibility they attach to the scientific theories of intelligence in either the

experimental or control condition.

A 2 x 2 ANOVA was performed on the dependent variable entity theories of intelligence between

the two conditions of exposure to g-factor theory (experimental and control group) and first
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versus last semester on the teacher educational program (see Table 1).

Table 1 about here

A significant main effect concerning the between factor exposure to g-factor theory on entity
theories of intelligence F(3, 98) =5.77, p < 0.05, # = 0.06 showed that those exposed to g-factor
showed increasing beliefs in entity theories of intelligence (M = 3.72) compared to the control
condition where no exposure had taken place (M = 2.98). No effect of first or last semester on the
teacher educational program was found on entity theories of intelligence. It should be noted that
the effect sizes were low. Further a between 2 x 2 ANOVA was performed on the dependent
variable incremental theories of intelligence between the condition exposure to g-factor theory
(experimental and control group) and first versus last semester on the teacher educational
program (see Table 2).

Table 2 about here

A significant main effect on the dependent factor incremental theories of intelligence between
first versus last semester on the teacher educational program F(3, 98) = 6.00, p < 0.05, # = 0.06
showed that the future teachers in the last semester showed weaker beliefs in an incremental
theory of intelligence (M = 5.79) compared to the future teachers on their first semester (M =

6.71). It should be noted that the effect size were low.

Finally a repeated 2 x 4 ANOVA was performed with the between factor exposure to g-factor
theory (experimental and control group) and within factor scientific theories of intelligence

(CHC-theory, Triarchic theory, Multiple Intelligences and Sociocultural theory) (see Table 3).
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Table 3 about here

The future teachers differed significantly between the credibility they attached to each scientific
theory and this showed as a main effect on the within factor scientific theory F(3, 93) = 9.16, p <
0.001, » = 0.23. With adjustment for multiple comparisons by Bonferroni the credibility for the
g-factor theory was less (M = 5.30) compared to Gardner’s theory of multiple intelligences (M =
6.26) with a significance of p < 0.05. The credibility of the Triarchic theory was less (M = 5.74)
compared to the Sociocultural theory (M = 6.93) with a significance of p < 0.001. Further, the
credibility toward the Sociocultural theory was stronger than to those of the g-factor and
Triarchic theory of intelligence with a significance of p < 0.001. Also an interaction effect was
found concerning the influence for the exposure to g-factor theory F(3, 93) =3.11, p<0.05, n =
0.09. The credibility attached to g-factor theory increased with exposure for g-factor theory (M =
5.69) compared to the control condition (M = 4.90) and decreased for the Triarchic (5.39)
compared with control (M = 6.10), Multiple (M = 5.90) compared with control (M = 6.62) and
Sociocultural theory (M = 6.74) compared with control condition (M = 7.12).

Discussion

The result concerning our first research question was confirmed. The group that was exposed to a
short vignette describing g-factor theory increased their beliefs in entity theories of intelligence
compared to the control group. This effect was the same no matter whether the g-factor vignette
was presented during the first or the last semester. These results contradict Pajares (1992)
conclusions that naive beliefs (implicit theories) are hard to change among future teachers and are
instead in line with Blackwell et al. (2007), where exposure to scientific theories was shown to
have an impact. This is positive for teacher education as a way to influence tacit beliefs. We did
not find any effect on incremental theories of intelligence from exposure to g-factor theory.
However, that this short vignette summarizing g-factor theory has an effect on naive beliefs
confirms that the literature used at the teacher education reveals it-self as a transportation area of

ideology.

Our second research question concerned whether teacher education has any effect on the future
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teachers. For incremental theories of intelligence a significant decrease was shown between the
student teachers entering their first semester and those entering their last semester. No significant
effect was found for entity theories of intelligence. Students completing teacher education
believed intelligence to be less malleable, changeable and dynamic than those who were entering
it did.

One suggested explanation to the decrease in the incremental theories from the first to the last
semester could be that the English speaking literature that deals with questions about intelligence
and ability, such as for example the Handbook of Educational Psychology (2006), represents a
mainstream perspective of the habitual scientific construct of intelligence as innate and fixed
(Plaut and Markus, 2005) and that this works in accordance with a manifestation in society of a
general preference for the entity theory of intelligence and popular scientific genetic explanations
of learning differences (Ahmavaara & Houston, 2007; Pramling & Salj6, 2007). The g-factor
theory is one of the most established intelligence theories and by meeting it regularly future
teachers would repeatedly and consistently activate representations of intelligence as fixed and
innate (Bargh et al., 2001) in a manner that increases their confidence in these beliefs, not
because they are more valid, but because of the repetitiveness of the process itself. There is an

urgent need for further research concerning this issue®.

According to our results, which showed an immediate effect of the priming of g-factor theory by
strengthening entity theories, a long-time effect of exposure to g-factor theory seems to seriously
damage future teachers’ beliefs in intelligence as dynamic and changeable. However, these
results of the effect of teacher education on incremental theories of intelligence should be
interpreted with great caution in that it is a small sample and culturally bound to Sweden. But it is
still in the direction that it confirms the hegemonic goal structure. It will feel natural for these
future teachers to categorize children in terms of their suitability for intellectual labor (Marx,
1945/2003). More specifically, when these future teachers for example co-operate with
researchers such as Deary et al (2007) who state that cognitive ability depends upon genetic,

inborn and fixed factors, it will seem natural for them to sort their own pupils in this manner.

® As above our measurement was conducted during a short time interval and should be followed up but this should
not detract from the seriousness with which the situation we describe is attended to.
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They will not engage in resistance toward this kind of research. The habitual beliefs of
intelligence as something fixed within the child and unevenly distributed among the population
(Beach, 1999; 2001; 2003) has been successfully integrated in these future teachers minds.

In the third research question we suggested that Gardner’s Multiple Theory of Intelligence would
receive an increased credibility in contrast to the Triarchic Theory of Intelligence and the Socio-
cultural Theory, which would both receive decreased credibility by people primed with the g-
factor theory. This was only partly confirmed. The student teachers in the experimental condition
rated the g-factor theory higher than the control group and the credibility they attached to
Gardner’s Multiple Theory, Sternberg’s Triarchic and the Socio-cultural Theory of Intelligence
also decreased. Here old elements seemed to direct the interpretation of the new and the current
goal drove automatic non-conscious attention processes (Bargh, 2006). This means that if we
introduce the student teachers to the g-factor theory first this may have an effect not only on the
theory itself, in that it will become more credible, but also on the interpretations of theories that
are introduced later, which will become less credible.

The results confirm in general the hegemonic project of legitimizing the sorting process of
children to intellectual versus manual labor in school (Beach, 2003; Parker, 2007). But it also
points to the usefulness of Marxist psychology, where a quantitative methodological approach
(Jost & Jost, 2007) that is able to empirically test and confirm assumptions on a micro-mediating

level can contribute to Marxist theory in large on a molar level of causation.

Study 2

Implicit theories of intelligence seem to differ among teachers from different knowledge domains
(Myers, Nichols & White, 2003) and research suggests a distinction between hard- (e.g.,
mathematics and science) and soft domains (e.g., social science and humanities) (Braten and
Stromso, 2006). In previous studies we have investigated these issues and can confirm that it

seems as if an entity theory of intelligence is stronger within mathematics (as a school subject)
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compared to social science (as a school subject) and that an incremental theory is stronger within

social science and practical disciplines compared to mathematics.’

This is in line with Bourdieu’s (2000) suggestions that the neo-liberal enterprise favors the
mathematic discipline and within research of general intelligence, true intelligence is to be
interpreted as fluid (gf). Fluid intelligence is the deliberate and controlled mental operation which
includes abilities as deductive, inductive and quantitative reasoning that represents the ability to
solve mathematical problems (Ackerman & Lohman, 2006) and Gustafsson (1984) claims that

the second-order factor of fluid intelligence is identical with the third order g-factor.

In a previous investigation (Jonsson, Beach, Korp & Erlandson, submitted), 226 secondary
school teachers participated and filled in the Theory of Intelligence Scale (TIS) from Dweck
(1999). The teachers in mathematics and science did not differ in preference between entity and
incremental theories of intelligence. However, the teachers in social science and practical
disciplines had significantly stronger beliefs in incremental theories and lower in entity theories.

There was a bias problem in this investigation however. This problem was that because we used a
quasi-experimental design, the teachers, when filling in the scale, might have thought about their
own everyday practice so that the teachers in math, when measured, would relate the TIS to their
experience in math class and the teachers in social science to their social science class. Thus

perhaps it was not the teachers as individuals that differed but the context.

In two subsequent investigations by Beach and Jonsson (submitted a; b), the first with 89 and the
second with 151 participants, student teachers showed increased preferences for an entity theory
of intelligence when the context was the knowledge domain of mathematics compared to that of
social science. These were within-individual significant differences. More specifically, it seemed

as if student teachers in general believe intelligence to be fixed and innate when it is measured

" Gustafsson (1984) suggests an HILI-model in the psychometric tradition. We have no intentions in questioning the
research results or questioning the empirical model in that we have no intentions to solve the question of what
intelligence de facto is or is not. This study focus solely on what meaning teachers (and people) read into the concept
of intelligence in order to enhance learning.
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within mathematics and more incremental when it is measured within the context of social

science.

Research Question

In this sense, the knowledge domain matters and our aim in the second study, is to investigate
how implicit theories within mathematics and social science are influenced by the scientific
theory of g-factor. More specifically, does the g-factor theory with its inborn and fixed approach
have more impact on implicit theories of intelligence within the context of mathematics (as a

school subject) compared to if the context is social science (as a school subject).

Method

Participants

177 student teachers participated in this second study. The students’ ages were between
17 and 45 years old (mean 24). There were 151 women and 25 men. They were enrolled
on preschool (110 students), elementary (45 students) and secondary (13 students)

programs.

In order to control for differences between preschool, elementary and secondary school, a one-
way ANOVA was conducted but no significant difference was found. The gender distribution is
heavily influenced by sample emphases on early-years teacher education programmes and is

nationally representative.

Measures

The same Swedish version of Dweck’s (1999) Theories of Intelligence Scale (TIS) was used as in
study 1. It was presented in the context of both mathematics and social science. Four items
measuring an entity theory of intelligence (sample item “In math/In social science someone’s
intelligence is something about them that they can’t change very much”) and four items
measuring an incremental theory of intelligence (sample item “In math/In social science people
can always substantially change how intelligent they are”) were used (see Appendix 2). Every

participant received 8 items (4 entity and 4 incremental) related to math and 8 items (4 entity and
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4 incremental) related to social science.

Our reliability analysis in this study showed that Cronbach’s alpha for entity theory of
intelligence items in mathematic was .784 and in social science .700 whilst it was .847
Cronbach’s alpha for incremental theory of intelligence items in mathematics and .874 in social
science. The same numerical scale as in the first study was used: i.e. a10-point clear numerical
scale ranging from 1 = strongly disagree to 10 = strongly agree with the statement. The
participants made a numerical expression, directly under the statement as to what extent they

agreed with it. A high value signified a strong agreement.

Design

A 2 (experimental versus control condition) x 2 (entity theories versus incremental theories)
experimental design was used for a) mathematics and b) social science. The first factor was a
between participant factor where half read the short summary of the g-factor theory and half did
not. The second factor was a within participant factor that compared the same individual’s ratings
of entity theories with incremental theories. We used a convenience sample with a cohort design

of future teachers randomized into either the experimental or control condition.

Procedure

Trained researchers (PhD exam) collected all the data. The future teachers did not receive any
information about the aim of the study before their responses were collected and were asked not
to speak to each other and not to go back to a sheet once they had finished it. The experimental
group of future teachers read a short summary of the scientific intelligence g-factor theory and

were informed that they would later receive questions on this vignette.

The control group did not attend to any intelligence theory in the beginning but both they and the
experimental group were asked to respond to the implicit theories of intelligence scale. In that it
was a within individual design it is important to notice that 50% of the participants rated their
implicit theories (entity and incremental) in mathematics first and social science after that and

50% rated vice versa, more specific, order effects was attended to.
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Results

Univariate variance analyses and t-tests were performed in order to investigate if the scientific g-
factor theory in intelligence exerts different influence on the implicit theories of intelligence

dependent on knowledge domain (mathematic, social science).

A 2 x 2 mixed ANOVA with the within variable entity versus incremental theories of intelligence
and the between variable experimental versus control condition in the knowledge domain of
mathematic was performed. Also a 2 x 2 mixed ANOVA was conducted with the within variable
entity versus incremental theories of intelligence and between variable experimental versus

control condition in social science. See table 4 below.

Table 4 about here

The first mixed ANOVA in the discipline mathematics revealed a main effect for the within
variable implicit theory of intelligence; entity theory (M = 3.63) and incremental theory (M =
6.39), F(1, 175) = 103.15, p < 0.001, = 0.37. The future teachers showed a stronger preference
for incremental theories of intelligence compared to entity theories in math. Further an interaction
effect was found between the variables entity theory in the control condition (M = 3.35), entity
theory in the experimental condition (M = 3.93), incremental theory in the control condition (M =
6.67) and incremental theory in the experimental condition (M = 6.08) F(3, 173) = 4.72, p < 0.05,
n = 0.03. The preference for an entity theory was higher and the preference for an incremental
theory lower in the experimental condition compared to the control condition. No other effects

were found.

For the second mixed ANOVA in the discipline of social science a main effect was found for the
within variable implicit theory of intelligence; entity theory (M = 2.65) and incremental theory
(M =7.50), F(1, 175) = 524.7, p < 0.001, = 0.75. The future teachers again showed a much
stronger preference for the incremental theory compared to the entity theory of intelligence.
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Moreover, even here an interaction effect appeared between entity theory in the control condition
(M = 2.48), entity theory in the experimental condition (M = 2.84), incremental theory in the
control condition (M = 7.80) and incremental theory in the experimental condition (M = 7.18),
F(3, 173) =5.35, p < 0.05, # = 0.03. The preference for an entity theory was higher and the
preference for an incremental theory was lower in the experimental condition compared to the

control condition. No other effects were found.

Discussion

In both mathematics and social sciences the preferences for an entity theory was higher and the
preferences for incremental theory lower for those future teachers that read the short vignette
summarizing g-factor theory. This is a successful replication of the first study and it deepens our
understanding, in that we see that it is not only on a general level that implicit theories change but
also in specific knowledge domains. This is in line with Blackwell et al. (2007) who showed that
if the core message in a scientific theory matches an implicit theory, the implicit theory will adapt
to the scientific. However, Blackwell et al. did not control for what happened with the entity
theories in their study. Only the incremental were measured and followed through the
experiment. We show here that both entity and incremental theories change when exposed to g-
factor theory. This suggests again that g-factor theory supports the hegemonic structure and is
incorporated in the teacher students’ consciousness. Habitual naive beliefs are formed and
governed by implicit theories that constitute and build up the automatically operating goal

structures that control executive processes within humans at an unconscious level (Bargh, 2006).

There was also a significant interaction effect which revealed that the future teachers hold
stronger entity beliefs and lower incremental beliefs in mathematics compared to social science,
where the reversed pattern appeared. This means that the same person, when acting within the
discipline of mathematics, believes that intelligence is more fixed and inborn than when this same
person acts within social science. This is in line with our previous research (Beach & Jonsson, a;
b)) and supports Bourdieu’s (2000) suggestions that the capitalist condition favors the
mathematics discipline. Further, it seems as this is a common approach among researchers of
general intelligence, in other words, that general intelligence is to be interpreted as fluid (gf)
(Ackerman & Lohman, 2006; Gustafsson, 1984).
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Another conclusion was that the future teachers showed stronger preferences in incremental
theories compared to entity theories of intelligence in both mathematics and social sciences. This
is indeed something for teacher education to build upon. Ahmavaara and Houston (2007) showed
that society has a general preference for entity theories of intelligence. However, ours was not a
random sample. It was a cohort sample of future teachers and it is very possible that their implicit
theories differ from those of other groups in society.

General Discussion

Research shows that beliefs in entity theories of intelligence have devastating consequences for
pupil learning and achievement (Dweck, 1999) and it is also suggested that these theories are
hard to change in initial teacher education (Pajares, 1992; Murray, Nuttall & Mitchell, 2008).
However, although it is society itself that has formed the teacher students’ naive beliefs and
implicit theories, teacher education can do something about them, in as much as the choice of
literature in teacher education is hopefully under staff control and the content of this literature, in
terms of the scientific theories of intelligence it promotes influences the implicit theories future

teachers develop. This is an important finding from the research.

Another important finding relates to the fact that entity theories of intelligence provide the most
commonly accepted explanations of intelligence in society today (Ahmavaara & Houston, 2007).
It is that one transportation area of these hegemonic ideologies is through the scientific theories
presented in teacher education. From our results we suggest that implicit theories of intelligence
are shaped in an unconscious manner at these specific transportation areas at the teacher
educational programs. Our results confirm this at least when it comes down to the concept of
intelligence. These implicit theories are then used as grounding structures upon which habitual

beliefs and automatically operating goals will develop.

This is a very serious problem in that the scientific theories that we expose the future teacher to
will not only influence their naive beliefs, they will also alter their behaviour in class. According
to Bargh (2006), Bargh and Ferguson (2000) and Bargh et al. (2001) representations will develop

automatic associations with situations. Because of the overlap between perceptual and action
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representations teachers will tend to act automatically on implicit theories of intelligence

unconsciously.

In support of this theoretical framework Butler (2000) found that teachers holding entity theories
of intelligence had a stronger preference of diagnosing pupils’ ability from their initial
achievement instead of diagnosing over time compared to those holding incremental theories.
Further evidence comes from Leroy et al. (2007) and Trouilloud, Sarrazin, Bressoux and Bois
(2006), who found that teachers holding entity theories of intelligence used more person-focused
feedback praise and by this created a competitive climate in class in line with the neo-liberal

ideas.

However, according to the research by Bargh (2006) it is no longer a question of one single
concept influencing another isolated concept. Instead groups of concepts influence a net of
interrelated concepts (of both perceptual and action nature) such as ideology. In our study 2 both
entity and incremental theories were influenced by the g-factor theory. In other words, this means
that the concept of “intelligence” could, dependent on what the future teacher associates it with,
trigger anything from a democratic and dynamic point of view to an ideology of sorting human
beings in categories in accordance with their results from different intelligence measures. This
could lead to racism (Hernstein & Murray, 1994) and eugenic research (for a critical review of

this see Gould, 1996) and it supports neo-liberalist value practices.

This neo-liberal project denies the importance of social factors, such as poverty and
discrimination, for educational achievement (Jensen, 1969; 1998). Lynn and Vanhanen (2002)
claims for example that the gap between poor and rich countries is due to genetic differences in
national intelligence and that the money sent to the third world will not help in that the people in
the third world are diagnosed as having too low an IQ to be able to handle the money in an
effective way (for a review see Berhanu, 2007).

Some of the scientific international literature concerning intelligence theories promotes an entity

theory of intelligence. This literature it seems may reinforce the view of intelligence that society,

or more specifically the hegemonic class in society, support; i.e. as a fixed, inborn (genetic)
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unchangeable entity. This understanding is closely related to the neo-liberal project of
legitimizing the intellectual categorisation of human subjects (Parker, 2007) and is supported by
the scientific g-factor theory, which also accounts then for why the g-factor theory is so
prominent. It conforms to and even confirms the project of the hegemonic elite by incorporating
false consciousness as a habitual belief. To change society toward a more inclusive form of
democracy teaching critically about g-factor and the eugenic paradigm and other forms of

intelligence theory that encourage an incremental approach to intelligence may be beneficial.

The possibility to change implicit beliefs through teaching selectively (and critically) about
intelligence theories is supported by Blackwell et al. (2007), who showed that exposure to
scientific theories that promotes incremental theories of intelligence have effects on pupils’
implicit theories of intelligence, in that the beliefs in incremental theories increased when
exposed to scientific theories that support this approach. The two studies reported on here

produced the same results.

The most prominent among the intelligence theories today is the g-factor theory (Demetriou &
Papadopoulos, 2004). This is problematic however, as this theory seems to prime entity theories
of intelligence among future teachers and may affect their judgments about pupil ability. No
matter what intelligence de facto is, which we have no intention to interpret here, the important
aspect for the pupils and teachers is what they believe it to be as this steers their perceptions and

behaviors in the learning situation®.

Limitations of the present article

There are several limitations that can be said to apply to our empirical studies. One is sample
size. However, our intention is not to generalize our results to every student teacher at any point
in time so this is less of a problem than it might seem. The results are to be used for a serious

discussion and need to be replicated in other cultures and at different times. Moreover, we use an

& Another aspect is that although it is the theory that is introduced by the literature as the only one with empirical
support, in the control condition g-factor theory received the lowest credibility ratings. Instead the Socio-cultural
Theory of Intelligence was rated highest in credibility. This was true also in the experimental condition. However,
the credibility dropped for the Socio-cultural Theory when exposed to the g-factor theory. Further research is needed
here and it would be interesting to study the student teachers’ motivation concerning future work with pupils and
their construction-reconstruction of implicit theories of intelligence when exposed to several different scientific
theories of intelligence and not only one as in this article.
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experimental design and ANOVA statistics to this end, where a large sample could actually be
misleading, as with very large samples almost anything will show up as significant as two means
can differ significantly with large samples but the difference is so small that it is of no use in
practical work at schools. Significant results with around 20 participants in each condition could
be taken more seriously. Another way of putting this is that ‘very few null hypotheses are true if
one deals with very large samples and one will accept even the most modest of trends in the data’

(p. 40, Howitt & Cramer, 2005).

Another weakness is the sampling procedure, at least when this is considered from the general
perspective of large-scale survey research and the Neyman-Pearson approach. However,
following Fisher (1955), we reject the Neyman-Pearson logic of repeated sampling from the same
population with the argument that there is no known population from which this sampling can be
done. Another difference between survey research and experimental is the lack of control in
surveys where people give their responses alone at home or on the anonymous web. This often
provides data of quite low quality compared to experimental (and quasi experimental) design,
where the researcher or an assistant guides the participants through each step in the study under
controlled conditions. To use a convenience sample with a cohort and a quasi-experimental
design where participants are randomized into different group conditions is a classical and
accepted method of research.

A last limitation of the two studies was that the participants all came from one country, Sweden.
This is highly problematic in that we take the perspective of Marxist psychology and also relate
this to a socio-cognitive approach within research. This means that we in large place the

explanations out-side the individual which make us especially vulnerable to cultural differences.

Conclusions

Our conclusions from the two studies conducted in the present investigation concerning teacher
education is that when presenting the future teachers with scientific theories of intelligence,
implicit theories of intelligence with the same core message will be strengthened. In more detail,
1) the theory of intelligence that is presented as the most valid theory in the Handbook of

Educational Psychology by Ackerman, and Lohman, (2006) as well as by people in general
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Ahmavaara and Houston (2007 is the g-factor theory, 2) a short vignette summarizing the g-
factor theory increased the implicit beliefs in an entity theory of intelligence among future
teachers in initial teacher education (study 1 and 2) , 3) the same vignette also decreased the
incremental theories of intelligence within mathematics and social sciences (study 2), 4) the
same person believes to a higher degree that intelligence within the context of mathematics is
fixed and inborn compared to social science, where intelligence is seen as more changeable and
dynamic (study 2) and 5) the credibility the future teachers attached to concurring scientific
theories of intelligence was influenced by being exposed to the short summarizing of the g-factor

theory first compared to a control group (study 1).

These findings demand the attention of teacher educators. According to research on motivation,
learning goals and feedback, it is better to encourage beliefs that intelligence is dynamic and
malleable rather than fixed and inborn. This could be seen as an answer to the question; what
should we teach the future teachers? Should we teach them that intelligence is a fixed structure or
a dynamic process? At least we should not teach them first of all that intelligence is a fixed and
inborn structure that the pupil either has or does not have. However, more important, we should
encourage a critical reflection over the full consequences and assumptions of all different theories
in relation to the successive democratic development of our society and its education systems. If
we do this then it will become obvious that g-factor type theories are theories that are encouraged
and operate in the interests of a dominant class and the continued exploitation of others in their

interests by ideological means.

Future research has several areas to approach within this research framework and the tools of
quantitative methods and an experimental approach within Marxist psychology could be very
useful in this. However, it seems as if the present article may solve some questions but at the
same time generate quite more to solve. Firstly it is necessary to grasp a better understanding of
the influence of more than one scientific theory and how they work in concert with each other on
implicit theories of intelligence in teacher education. Secondly, it is very important to investigate
the link between scientific theories presented in teacher education to implicit theories among
teachers and further to their actual behaviour in class. Thirdly, it seems as if implicit theories

differ dependent on school subject and this is also an important issue to further investigate. Last,
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we need studies from different countries in order to understand the full power of the g-factor

theories influence on future teachers.
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Tabel 1. Means (and SDs within parentheses) for a 2 x 2 between subject ANOVA on the

dependent variable entity theories of intelligence between experimental versus control condition

and first versus last semester.

Entity theories

Experimental condition

Control condition

Total semester

First semester

Final semester

Condition

Total

3.62 (1.51)

N =26

3.81 (1.85)

N =25

3.72 (1.67) *

N =51

2.80 (1.42)

N =26

3.16 (1.40)

N =25

2.98 (1.40)

N =51

3.21 (1.51)

N =52

3.48 (1.65)

N =250

3.35 (1.58)

N =102

* =p < 0.05 as an main effect compared to the control condition
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Tabel 2. Means (and SDs within parentheses) for a 2 x 2 between subject ANOVA on the
dependent variable incremental theories of intelligence between experimental versus control

condition and first versus last semester.

Incremental Experimental condition ~ Control condition Total semester

theories

First semester 6.71 (1.75) 6.71 (1.83) 6.71 (1.78)*
N = 26 N =26 N =52

Final semester 5.24 (1.88) 6.34 (2.13) 5.79 (2.06)
N = 25 N =25 N =50

Condition 5.99 (1.94) 6.53 (1.97) 6.26 (1.97)

Total N =51 N =51 N =102

* =p <0.05 as an main effect compared to the final semester
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Tabel 3. Means (and SDs within parentheses) for a 2 x 2 repeated ANOVA with the between
factor experimental versus control condition and the within factor scientific theory (g-factor,

triarchic, multiple and sociocultural theory) with n = 102.

Scientific theories of Experimental Control Total
intelligence

CHC-theory 5.69 (2.01)° 4.90 (2.43) 5.30 (2.26)*
Triarchic theory 5.39 (1.68)" 6.10 (2.00) 5.74 (1.87)°
Multiple theory 5.90 (2.37)° 6.62 (2.46) 6.26 (2.43)
Sociocultural theory 6.74 (2.13)" 7.12 (1.91) 6.93 (2.02)°

a p <0.05 in comparison with multiple theory
b p <0.001 in comparison with Sociocultural theory

¢ p <0.001 in comparison with g-factor theory and triarchic theory
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d p <0.05 in comparison with the control condition in an interaction effect
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Tabel 4. Means (and SDs within parentheses) for two 2 x 2 mixed ANOVA with the within

variable entity versus incremental theories of intelligence and between variable experimental

versus control condition in first the mathematical discipline and second in social science.

Experiment condition ~ Control condition Total
Mathematic
Entity theory 3.93 (2.03)* 3.35(1.62) 3.63 (1.85)***
Incremental theory 6.08 (2.23)* 6.67 (2.03) 6.39 (2.14)
Social science
Entity theory 2.84 (1.55)* 2.48 (1.29) 2.65 (1.43)***
Incremental theory 7.18 (2.0)* 7.80 (1.62) 7.50 (1.83)
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* =p < 0.05 as an interaction effect between the experimental and the control condition

**** = p < 0.001 compared with an incremental theory of intelligence
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Appendix 1

Theories of Intelligence Scale — Other Form For Adults (Dweck, 1999)

The scale (without the word math or social science) is designed by Carol Dweck in order to
investigate ideas about intelligence. In this study we have brought in the disciplines of math
and social science into the items. Half of the participants first rated the 8 items below from the
perspective of the mathematic (social science) discipline and after this rated the 8 items from
the perspective of social science (mathematic) discipline.

1a) In math/In social science people have a certain amount of intelligence, and they can’t
really do much to change it.

2a) In math/In social science someone’s intelligence is something about them that they can’t
change very much.

3b) In math/In social science no matter who someone is, they can significantly change their
intelligence.

4a) To be honest, in math/in social science, people can’t really change how intelligent they
are.

5b) In math/In social science people can always substantially change how intelligent they are.
6a) In math/In social science people can learn new things, but they can’t really change their
basic intelligence.

7b) No matter how much intelligence a person have in math/in social science, they can always
change it quite a bit.

8b) In math/In social science people can change their basic intelligence level considerably.

a = Entity theories of intelligence
b = Incremental theories of intelligence
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