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Critical thinking is “reasoned and reflexive thinking 
focused on what to believe or what to do” (Ennis, 1987, p. 
10). People think critically when they are trying to solve a 
problem, assess arguments, make a decision about a belief, 
or make a decision in general. One is therefore dealing 
with concrete issues: reasoning, deciding, solving, etc. In 
these tasks, critical thinking evaluates not only the products 
of thinking — that is, how good a decision, a belief, an 
argument or a solution is — but also analyzes and assesses 
the actual process of thinking: how valid was the reasoning 
that led to such conclusion, or how strong was the inference, 
or what factors led to such a decision. Thus, critical thinking 
implies the evaluation of both the product of thinking and 
the process involved, with a view to gaining useful and 
accurate feedback that will serve to improve it (Halpern, 
1998). The execution of critical thinking demands the 
implementation both of a series of cognitive skills and of a 
set of dispositions (e.g. APA, 1990; Ennis, 1996; Halpern, 
2003; Paul & Elder, 2001). Both components seem to be 
necessary, since if someone knows how to apply a given 
skill — for example, elaborating an explanation concerning 
the issue in hand — but is not disposed to do so, that person 
will not engage in critical thinking.

It is accepted that skills represent the cognitive 
component: knowing what and how to do something. 
Nevertheless, the particular list of skills that comprise 
critical thinking varies from one author to another. For 
example, Ennis (1996) suggests skills such as focusing 
on the issue, analyzing arguments, posing and responding 
to questions dealing with clarifications and/or challenges, 
judging the credibility of sources, observing and judging 
observations, deduction, induction, value judgements, 

defining terms, identifying assumptions, and deciding and 
interacting with others. Halpern (1998, 2003) adds the 
following skills: checking hypotheses, verbal reasoning, 
argument analysis, uncertainty and decisions and problem-
solving. Swartz and Perkins (1990) propose much more 
generic categories: creative thinking, critical thinking, 
decision-making, the solving of daily problems and the 
solving of mathematical problems. This lack of consensus 
attracted the attention of an international panel of experts 
(APA, 1990) who wished to reach consensus about the 
concept and meaning of critical thinking. The group 
identified the following skills as being crucial to this kind 
of thinking: interpretation, analysis, evaluation, inference, 
explanation and self-regulation.

Regarding dispositions there is greater variability both 
in regard to the particular set of dispositions established by 
different authors and in regard to the concept disposition 
itself. Regarding the concept, Ryle (1949) considered a 
disposition to be a propensity or susceptibility to a given 
state or to undergo a change when the circumstances so 
permit it. For Ennis (1962), dispositions are a tendency 
to do something, and recently (Ennis, 2003) that author 
has underlined its non-automatic but reflexive nature. 
Norris (2003) also considers dispositions as tendencies 
to think in a particular way under certain circumstances. 
Along a different line, Salomon (1994) suggests that a 
disposition is a composite of preferences, attitudes and 
intentions. Likewise, Facione and Facione (1992; Facione, 
Facione & Giancarlo, 2000) consider dispositions to be a 
constellation of attitudes, intellectual virtues and mental 
habits. Dewey (1922) referred to them as mental habits, 
although he also stated that they could also be referred to as 
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attitudes or dispositions. In an analysis of these definitions, 
it may be seen that some of them, such as those of Ryle, 
Ennis or Norris, underscore concepts such as propensity, 
susceptibility or tendency. In contrast, others allude to 
concepts such as attitude or mental habits (e.g. Facione 
& Facione, 1992; Paul & Elder, 2001; Salomon, 1994).

This differentiation can also be seen through an 
analysis of the classifications mentioned above. Thus, 
Ennis (1996) established three large dispositions, each of 
them formed by other more specific ones. The first, the 
disposition to ensure that beliefs are true and decisions 
are justified, includes looking for alternatives, adopting a 
position as long as it is justified, being well informed, etc. 
The second — representing a standpoint or stance honestly 
— involves interrelated dispositions: being clear in what 
is said, determining the focus or conclusion, searching 
for and offering reasons, taking the overall situation 
into account, etc. Ennis’s third disposition — respecting 
everybody’s dignity and value — involves listening to 
the points of view of others, taking their feelings into 
account, etc. As dispositions of critical thinkers, Perkins, 
Jay and Tishman (1993) suggested the disposition to 
question matters and to look for and investigate problems, 
the disposition to construct explanations and understand 
them, the disposition to make plans and act strategically, 
the disposition to seek and evaluate reasons, and the 
disposition to be metacognitive. In these classifications 
of dispositions it may be seen that reference is made to 
motivations or tendencies to engage in specific cognitive 
behaviours, such as looking for information, focusing on 
conclusions, looking for and offering reasons, and building 
explanations. Accordingly, dispositions are understood as 
involving motivation to engage in thinking skills. 

In contrast, there are classifications of dispositions 
that allude to them as mental habits, intellectual virtues or 
attitudes as regards addressing situations and not so much 
to the motivating nature of certain cognitive behaviours. 
For example, Paul (1990) differentiates the following 
dispositions: humility, courage, perseverance, integrity, 
faith in reason. As important dispositions, Siegel (1988) 
considers objectivity, honesty, impartiality, the wish to make 
judgements and actions congruent, and the commitment to 
look for and assess reasons. Similarly, Facione and Facione 
(1992, 2007) invoke the dispositions of open-mindedness, 
inquisitiveness, systematicity, analyticity, truth seeking, 
self-confidence in critical thinking and maturity. As may 
be seen, whereas the earlier categorizations emphasize 
motivational meaning to dispositions in the sense that 
dispositions are factors contributing to initiating and 
persisting in cognitive behaviour, the classifications 
offered by Paul, Siegel, and Facione and Facione point to 
a notion closer to attitudes, mental habits, and a general 
willingness to address situations demanded by critical 
thinking. Since dispositions have been conceptualized 
either in motivational terms (inclinations, tendencies, 
predispositions) or in attitudinal terms (attitudes, mental 

habits, intellectual virtues), this means either (a) that we 
are using the same term to refer ambiguously to different 
psychological constructs or (b) that this term really does 
refer to a complex construct composed of several factors.

The complex and multidimensional natures of 
dispositions was recognised by Dewey (1922) when he 
stated that habits, a term which he preferred to use, are 
rooted in knowledge, motivation and attitudes. More 
recently, Ennis (1996) has asserted that dispositions are a 
constructs that combine attitudes and inclination. Although 
most theoreticians of critical thinking have admitted 
the complexity of this component, in their programs or 
models they have typically chosen to emphasize one of 
the two possible conceptualizations: the attitudinal or the 
motivational one.

Attempting to understand the internal structure of the 
dispositional component is crucial, since knowledge of 
this may afford very relevant information for intervening 
with a view to enhancing and improving critical thinking. 
What does seem to be clear is that we are not dealing with 
a unitary construct but a “multidimensional” one, formed 
at least by motivations and attitudes or mental habits. If we 
admit the multicomponent nature of dispositions, it would 
then be of interest to know how, and at what moment, 
the factors comprising them contribute to engaging in 
critical thinking so that we can improve our understanding 
of the internal structure of dispositions and the factors 
contributions to that structure.

Following some theoreticians (e.g. Dewey, 1922; 
1933; Ennis 1996), in this study we have assumed that 
dispositions are complex and are formed by at least one 
motivational factor and one attitudinal or mental habits 
factor. With this background, we conducted a study with 
university students who completed a course in critical 
thinking, the aim of which was to determine how the 
factors of the dispositional component would evolve. We 
have proposed what we have called the hypothesis of a 
motivational genesis of the dispositions of critical thinking. 
According to this hypothesis, the dispositions involve both 
a motivational factor and a habits of mind factor, but the 
relative weight of each of these factors in the performance 
of the skills of critical thinking will differ as a function 
of experience or practice in this type of thinking. More 
specifically, the motivational factor, that is the factor that 
initiates and maintains a type of behaviour, determines 
whether the skills of critical thinking are activated or 
put into practice. Over time, after practicing the skills 
of critical thinking, individuals become trained and 
consolidate attitudes, mental habits or intellectual virtues 
of critical thinking that form the so called “critical spirit” 
of critical thinkers (Facione & Facione, 1992) and what 
we are called attitudinal factor. Although these attitudes or 
mental habits to are a certain extent pre-existent, perhaps 
in a very rudimentary or immature way, motivation would 
contribute more to forming intellectual attitudes or mental 
habits and motivation would have greater weight in the 
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performance of critical thinking during the first phases of 
practice. However, after practice and motivated exercise 
of the skills of critical thinking, then the contribution of 
attitudes or mental habits will increase, since these would 
become consolidated. According to this hypothesis, 
the contribution or relative weight of these constructs, 
motivation and mental habits, would be different as a 
function of an individual’s experience and practice in 
critical thinking. Thus, during the first stages of engaging 
in this type of thinking the weight of motivation will 
be greater than that of mental habits or attitudes (which 
have still not become consolidated). Nevertheless, once 
critical thinking has been deployed and has become the 
normal way of addressing problems and situations, the 
contribution of the attitude component of the dispositions 
to critical thinking performance will increase. Even though 
mental habits are strengthened, motivation continues to 
contribute to and determine critical thinking, but to a lesser 
extent since performance will depend more on those habits 
of mind or attitudes. A possible graphic representation of 
the way in which motivation and the attitudes of critical 
thinking participate as a function of the practice gained in 
this way of thinking would be as follows:

Figure 1
Motivation and Mental Habits in a Person Who Has 

Not Practiced Critical Thinking

Motivation and Mental Habits in a Person Who Has 
Practiced Critical Thinking

In order to test this hypothesis of a possible 
motivational genesis of dispositions and to determine 
how the factors of critical thinking dispositions evolve, 
we conducted a study with a sample of university students 
who completed a course in critical thinking. Specifically, 
we formulated the following hypotheses:

(I) If dispositions can be considered 
attitudes or mental habits that become 
consolidated with motivated practice in 

critical thinking, then on the pre-test mental 
habits or attitudes (which have not yet 
been acquired) would account for a lower 
percentage in the performance of the skills 
of critical thinking than motivation.

(II) If dispositions can be considered 
as attitudes or mental habits that become 
consolidated with motivated practice in 
critical thinking, then on the post-test mental 
habits or attitudes would account for a higher 
percentage of performance in the exercise 
of the skills of critical thinking than on the 
pre-test. In other words, an increase in their 
explanatory capacity would occur, while the 
contribution of motivation would decrease.

Method 
Sample

The sample included 158 university students from 
the 4th year of a psychology degree. Their mean age 
was 21.7 years (SD = 1.2). The individuals forming the 
sample were mainly women, as is traditional in this type 
of degree course (71% women, 29% men). The students 
were rewarded academically in the sense of offering them 
additional marks in a subject for participating in the survey.

Instruments
As assessment instruments, we used the following 

tests:
CCTDI – California Critical Thinking Disposition 

Inventory (Facione & Facione, 1992). The test consists 
of 75 questions in which the individuals must state how 
much in agreement or disagreement they are with each of 
the statements. The test assesses the following dispositions: 
truth-seeking, open-mindedness, analyticity, systematicity, 
confidence in critical thinking, inquisitiveness and maturity. 
The dispositions in this Inventory are conceptualized as a 
constellation of attitudes, intellectual virtues and mental 
habits. The time allotted for the test was 20 minutes, and 
according to the manual the test has reliability indices 
between 0.71 and 0.80.

CCTST – California Critical Thinking Skills Test 
(Facione et al., 1990). This test assesses the following 
skills of critical thinking: analysis, assessment, inference, 
deductive reasoning and inductive reasoning. To 
accomplish this, it employs 34 multiple-choice items in 
which the individual must choose the correct answer to 
different problems and situations, posed. The time allowed 
is 45 minutes, and according to the manual, the reliability 
of the test is between 0.87 and 0.91.

CTMS – Critical Thinking Motivation Scale 
(Valenzuela, 2007; Valenzuela, Nieto & Saiz, 2011).

This scale measures motivation to engage in critical 
thinking. It was developed from the Expectancy and 
Value model proposed by Wigfield and Eccles (1992; 
Wigfield, 1994). The test aims to assess the extent to 
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which a person evaluates critical thinking and feels able to 
engage in it. The scale is composed of 20 Likert-like items 
with scores from 1 to 6 which individuals use to express 
their agreement/disagreement with a series of statements 
referring to the Expectancy that they have about thinking 
critically and with a series of statements referring to the 
value that person assigns to this way of thinking. The 
Value component of the scale is formed by the subscales of 
Attainment, Utility, Cost and Interest. The test takes about 
10 minutes to complete and the reliability of the different 
factors is 0.73 for Expectancy and 0.85 for Value.

Instruction in critical thinking
The intervention program in critical thinking aims 

at developing the following skills: practical reasoning, 
deductive reasoning, inductive reasoning, decision-
making and problem-solving. To teach these skills, the 
instructor explained the skill being learned through 
examples similar to those found in real-life situations. 
Emphasis was placed on the structural characteristics 
of the arguments and of the situations used so that the 
learning of critical thinking would not depend on the 
content. Next, the students carried out a large number of 
practical exercises, which again were designed to be as 
close as possible to real-life circumstances. The work was 
then corrected in class or was handed in to the instructor, 
who corrected it and gave the students feedback about 
their performance. This procedure is based on the one 
suggested by Halpern (1998), which has been shown to 
be effective (Nieto and Saiz, 2008).

Procedure
One week before the instruction in critical thinking 

was given the students completed the tests described above. 
They did the tests in the following order: the CTMS, the 
CCTDI, and finally the CCTST. The following week 
instruction started, and it lasted 18 weeks at 1.5 hours per 
week. During that time, the students practised the skills 
of critical thinking, and in the week after instruction was 
completed, the same three tests were taken and taken in 
the same order.

Results
To study the internal structure of dispositions and 

to analyze the contribution of two of its components, 
motivation and mental habits, at different times of practice 
or experience in critical thinking, linear regression analysis 
was implemented. Table 1 shows the means and standard 
deviations of the variables studied at two times of the 
evaluation: pre-test and post-test.

In order to determine the degree of contribution of 
motivation and mental habits before having experience 
in critical thinking, a Linear Regression Analysis was 
carried out using the Enter Method. To accomplish this, 
the dependent variable was the performance on the skills 
of critical thinking evaluated by the students’ scores on the 

CCTST pre-test, and as independent variables we entered 
first the students’ motivation measured by their score on 
the CTMS, and then the mental habits component of the 
disposition toward critical thinking measured by their 
scores on the CCTDI, so all of these measure were taken 
prior to instruction. The analyses (see table 2) revealed 
that motivation only explained 10.2% of the total variance 
accounted for (F = 2.83; p < 0.05). When the variable of 
attitudes or mental habits toward critical thinking was 
added to motivation, both variables accounted for 12.9%, 
an increase that was not significant (F = 1.441; p = 0.159). 
Thus, when attitudes were incorporated into the first model 
formed by the motivation factor, they only added 2.7% 
more to the total variance explained in comparison with 
the variance explained by motivation alone.

Table 1
Descriptive Statistics 

		 PRETEST			 POSTTEST
	 Means	 Stand. Dev	 Means	 Stand. Dev
Attainment	 5.10	 0.889	 5.08	 0.791
Cost	 4.40	 0.836	 4.39	 0.949
Interest	 4.81	 0.848	 4.96	 0.794
Utility 	 5.00	 0.942	 5.08	 0.807
Expectancy	 3.77	 0.695	 3.90	 0.798
Total Motivation	 4.30	 0.660	 4.40	 0.695

Truth-Seeking	 36.18	 5.92	 37.72	 5.604
Open-minded	 46.31	 4.76	 47.05	 4.445
Analyticity	 43.18	 4.60	 44.88	 5.140
Systemacity	 40.17	 6.43	 40.62	 5.707
Confidence	 42.21	 5.74	 43.08	 6.129
Inquisitiveness	 46.94	 4.96	 47.29	 5.400
Maturity	 45.55	 5.10	 48.18	 5.106
Total Dispositions	 300.54	 24.58	 308.82	 26.25

Table 2
Motivation-Mental Habits Regression at Pre-test

				    Std. Error
			   Adjusted	 of the
	 Model	 R 	 R Square	 R Square	 Estimate	 F	 Sig.
	 1	 0.320	 0.102	 0.066	 3.562	 2.830	 0.019
	 2	 0.359	 0.129	 0.039	 3.613	 1.441	 0.157
a – Predictors: (Constant), Expectancy_ pre, Cost_ pre, Utility_pre, 
Attainment_pre, Interest_pre.
b – Predictors: (Constant), Expectancy_pre, Cost_pre, Utility_pre, 
Attainment_pre, Interest_pre, Maturity_pre, Inquisitiveness_pre, 
Open-mindedness_pre, Truth-Seeking_pre, Systematicity _pre, 
Analyticity_pre, Confidence_pre

Following this, we changed the order of introduction 
of the independent variables, by first adding the mental 
habits variable and then motivation, with a view to 
determining what motivation would add to what was 
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explained by the attitude or habits of mind variable 
alone. Thus, as may be seen in table 3, we observed that 
attitudes prior to instruction only explained 6.6% of the 
total variance, with no statistical significance (F = 1.226; 
p = 0.293). When the components of motivation were 
added to the mental habits, the variance explained rose to 
12.9%, although this was not significant either (F = 1.441; 
p = 0.195). Thus, motivation added 6.3% more to the initial 
explanatory capacity.

Table 3
Mental Habits-Motivation Linear Regression

at Pre-test 

				    Std. Error
			   Adjusted	 of the
	 Model	 R 	 R Square	 R Square	 Estimate	 F	 Sig.
	 1	 0.256	 0.066	 0.012	 3.664	 1.226	 0.293
	 2	 0.359	 0.129	 0.039	 3.613	 1.441	 0.157
Model 1 – Predictors: (Constant), Maturity_pre, Inquisitiveness_pre, 
Open-mindedness_pre, Truth Seeking_pre, Systematicity _pre, 
Analyticity_pre, Confidence_pre
Model 2 – Predictors: (Constant), Maturity_pre, Inquisitiveness_pre, 
Open-mindedness_pre, Truth-Seeking_pre, Systematicity _pre, Ana-
lyticity_pre, Confidence_pre Expectancy_pre, Cost_pre, Utility_pre, 
Attainment_pre, Interest_pre,

In sum, regarding the pre-test it can be said that of 
all the variance in the skills of critical thinking explained 
by the two variables of motivation and mental habits 
which was 12.9%, mental habits variable explained only 
2.7%, whereas, as we saw in the previous paragraph, 
motivation provided a higher explanatory capacity of 
6.3%. It can therefore be seen that before the intervention 
and practice in critical thinking the explanatory power of 
habits of mind was much lower than that of motivation, 
since the motivation variable explained more than double 
the amount of variance.

After the instructional period concluded, we performed 
the same analyses — the two Linear Regressions — 
applying the Enter Method, in which we changed the 
order of introducing the independent variables in order 
to determine their specific weights. We used as the same 
dependent variable the students’ performance on the 
CCTST post-test,, and as independent variables we again 
used the motivation score from CTMS and the mental 
habits score from CCTDI, both measured at post-test. First, 
we introduced motivation variable and then the mental 
habits variable. As may be seen in Table 4, motivation 
explained a significant part (10.5%) of the total variance 
(F = 2.407; p < 0.05); and when the attitude or mental 
habits variable was included, the variance explained 
rose to 17.8%, although this increase was not significant 
(F = 1.736; p = 0.071). Thus, disposition increased the 
explanatory power of motivation alone by 7.3%, although 
this was not significant.

Table 4
Mental Habits-Motivation Linear Regression

at Post-test 

				    Std. Error
			   Adjusted	 of the
	 Model	 R 	 R Square	 R Square	 Estimate	 F	 Sig.
	 1	 0.323	 0.105	 0.061	 3.717	 2.407	 0.042
	 2	 0.422	 0.178	 0.076	 3.688	 1.736	 0.071
Model 1 – Predictors: (Constant), Expectancy_ post, Cost_ post, Util-
ity_post, Attainment_post, Interest_post.
Model 2 – Predictors: (Constant), Expectancy_post, Cost_post, Util-
ity_post, Attainment_post, Interest_post, Maturity_post, Inquisitive-
ness_post, Open-mindedness_post, Truth-Seeking_post, Systematic-
ity _post, Analyticity_post, Confidence_post

Upon changing the order of introduction of the 
variables (Table 5) — mental habits first and then 
motivation — we observed that the attitude or mental 
habits variable alone accounted for 9% of the total variance 
of the post-test while the second model, mental habits plus 
motivation, explained 17.8%. As may be seen in Table 
5, in this case while neither of the models explained the 
variance in a significant way, motivation added 8.80% to 
the total variance explained.

Table 5
Mental Habits-Motivation Linear Regression

at Post-test 

				    Std. Error
			   Adjusted	 of the
	 Model	 R 	 R Square	 R Square	 Estimate	 F	 Sig.
	 1	 0.30	 0.090	 0.027	 3.784	 1.425	 0.204
	 2	 0.422	 0.178	 0.076	 3.688	 1.736	 0.071
Model 1 – Predictors: (Constant), Maturity_post, Inquisitiveness_post, 
Open-mindedness_post, Truth-Seeking_post, Systematicity _post, 
Analyticity_post, Confidence_post
Model 2 – Predictors: (Constant), Maturity_post, Inquisitiveness_post, 
Open-mindedness_post, Truth-Seeking_post, Systematicity _post, 
Analyticity_post, Confidence_post, Expectancy_post, Cost_post, 
Utility_post, Attainment_post, Interest_post,

In sum, after practice with critical thinking, the total 
variance explained by these variables had increased 
to 17.8%, of which attitude accounted for 7.3% and 
motivation 8.8%. It may be appreciated that the percentage 
of variance explained by habits of mind or attitudes 
had increased considerably from the pre-test, and the 
percentage explained by motivation also increased but to 
a lesser extent.

In synthesis, the percentage of total variance 
explained by the mental habits variable on critical thinking 
performance changed from 2.7% prior to practising critical 
thinking to 7.3% after instruction, an increase of nearly 
5% in the explanatory power of this variable. Regarding 
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motivation, the total variance explained by this variable 
was 6.3% before practice in critical thinking and 8.8% at 
post-test, so it increased as well.	

In Figure 2, considering like a total the percentage 
explained by both variables together at the two times of 
evaluation, it may be seen that in the pre-test motivation 
accounted for 48.8% of the variance, while mental habits 
only explained 20.83%, the common variance being 
30.23%. Regarding the post-test, the total percentage of 
variance explained by motivation (49.43%) was similar 
to that observed in the pre-test while the percentage of 
variation explained by mental habits increased almost two-
fold: from 20.93% in the pre-test to 40.01% in the post-test. 
In this case, the common variance between both variables 
was reduced to a considerable extent: 9.5%.

Figure 2
Percentages of Total Variance Explained by 

Motivation, and Mental Habits and Common 
Variance at Pre- and Post-test

Discussion
The aim of the present work focuses on understanding 

the factors comprising the internal structure of dispositions. 
Although most theoreticians (e.g., Dewey, 1922; Ennis, 
1996; Facione & Facione, 1992; Perkins & Tishman, 2001) 
have recognised that the disposition for critical thinking is 
a complex construct that integrates motivations and mental 
habits, in their theories and models they have ordinarily 
prioritized only one of the two possible components: 
motivational or attitudinal. Here we assumed that both 
factors form part of the dispositions and we attempted to 
determine their relative contribution at different phases of 
practice with critical thinking.

Thus, our goal was to test the hypothesis of a possible 
motivational genesis of the dispositions of critical thinking. 
According to this hypothesis, the dispositional component 
would combine motivations and mental habits, although the 
contributions of each of those two factors vary as a function 
of the practice gained in such thinking. Specifically, 
motivation would have a greater initial weight; that is, it 
would make a greater contribution than attitudes in the 

initial stages of practice in critical thinking. With practice 
and the exercise of the skills of critical thinking, activated 
and maintained by motivation, attitude or mental habits 
linked to critical thinking should become consolidated, so 
that their explanatory power would increase while that of 
motivation would decrease.

The results obtained here to some extent support 
such a hypothesis. In this sense, before practice in critical 
thinking the percentage of variance explained by attitudes, 
which form the dispositional component and which were 
assessed by the CCTDI was considerably lower than 
what was accounted for by motivation. However, after 
practice in critical thinking the percentage explained by the 
mental habits or attitude variable increased substantially, 
becoming almost twice the percentage explained in the 
pre-test. Nevertheless, the variance explained by motivation 
remained almost the same, no decreases being observed, 
and this is in contrast to our prediction. This suggests that 
motivation to think critically continues to be an important 
factor in the deployment of critical thinking skills, even 
though certain mental habits or attitudes associated with 
performing them have become consolidated. In fact, 
motivation significantly explains almost half of the total 
variance explained by both variables, both before and 
after practice in critical thinking. In contrast, mental 
habits doubled its explanatory power after practice in 
critical thinking, providing support for our hypothesis by 
suggesting a consolidation of these mental habits or attitudes 
after the skills of critical thinking have been practised. 

However, this increase was not enough to appear as 
a statistically significant variable in the explanation of the 
variance of the skills. We believe there are two possible 
reasons that could account for this. On one hand, the 
short time available for practice in critical thinking could 
have given rise to the occurrence of an increase, but not 
one sufficiently large to be statistically significant. Or, on 
the other hand, it could be that an excessive number of 
variables were incorporated into the equation, and hence 
there was a decrease in the degrees of freedom.

Another important aspect that could be interpreted 
favourably in terms of our hypothesis of a motivational 
genesis of dispositions is the fact that the common 
variance of both variables decreased considerably in the 
post-test: from 30% in the pre-test to 9% in the post-test. 
This observation suggests that both constructs overlap 
in an important way in the beginning but that after 
practice and engagement in critical thinking they begin 
to become differentiated, giving rise to a series of mental 
habits, attitudes or dispositions linked to engaging in 
critical thinking. Accordingly, practice would generate 
a differentiation between the two constructs: motivation 
and mental habits.

It is important to note that the hypothesis of a 
motivational genesis of the dispositions of critical thinking 
does not propose that there would be a causal relationship 
between motivation and dispositions or that motivation 
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alone generates dispositions. What it does suggest is 
that, when practice in critical thinking is increased, then, 
possibly because its results and benefits are appreciated, the 
contribution of the attitude component of dispositions also 
increases. This would imply that mental habits or attitudes 
come from the exercise of motivated skills. These attitudes 
or dispositions probably start out as highly germinal and 
materialize with practice.

If motivation and mental habits comprise the critical 
thinking dispositional component, we must bear in mind 
that when we are assessing critical thinking the assessment 
cannot be limited to the attitudinal dimension of critical 
thinking. If we evaluate only that dimension, we receive 
only partial information, and, if we really wish to know 
and make use of the dispositional factor of critical 
thinking, then motivation must be explored because it 
plays a very important role. This is especially clear when 
this variable is seen to be statistically significant when 
predicting engagement in the critical thinking. If we wish 
to offer a course designed to improve critical thinking, 
the evaluation of mental habits alone would not be very 
functional because that do not afford concrete and specific 
information with which to perform an intervention. In 
contrast, evaluating motivation provides us with much 
more useful information. For example, it may much easier 
and more effective to try to increase the self-efficacy 
expectancy of students, for example, by giving them 
positive feedback after their performance (e.g. Bandura, 
1997; Fencl & Scheel, 2005), than to attempt to make 
someone who is careless into a systematic thinker, or to 
make someone who is immature mature. This is precisely 
one of the advantages of incorporating into our assessment 
a motivational focus such as the Expectancy-Value 
model. Employing that model we can determine the level 
of subjects on the different components of motivation: 
(1) on one hand expectancy and, on the other hand, (2) 
the value component assigned to a task, in particular its 
attainment, its utility, its cost and the interest of the person 
in thinking critically. On the basis of the evaluation of 
the different factors, we can plan our actions aimed at 
strengthening or increasing the critical thinking skills of 
people who score low on some of them. For example, we 
can incorporate techniques to improve the expectancy of 
students in which it is not very high, or we can try to show 
them the importance and utility of this way of thinking, 
and thereby contribute to increasing the value they assign 
to critical thinking.

Our aim has not been to study whether dispositions 
change after instruction, but to study the internal 
structure of the dispositional component and analyze the 
contribution of the factors integrating it along practice in 
critical thinking. It would have been interesting to have 
measured simultaneously the values of variables in a 
control group without any intervention, and perhaps the 
lack of a control group detracts from the relevance of our 
results. One could surmise that the greater explanatory 

power of mental habits in the post-test is due to practice 
or social desirability, but the fact that motivation gave 
relatively constant results leads us to question such an 
interpretation. Another possible limitation of the study 
has to do with the short time between the pre- and post-
test, only four months. It would have been interesting to 
observe how the variables behave over a longer period 
of time, or even to have performed a third assessment. 
However, the limited control we were able to exercise 
on the availability of the sample did not allow us to 
accomplish this. In any case, our results encourage us 
to explore a factor, motivation, that theoretically seems 
important in disposing a person to think critically but that 
in practice is often neglected. 
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