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Abstract

Introduction. The present work reports the characteristics of an instrument measuring the
degree of motivation that people possess to think critically. The Critical Thinking Motivation
Scales (CTMS) is based on a theoretical option that affords precedence to the perspective of
motivation for over the perspective of dispositions. Motivation is understood as the expec-
tancy/value. This sound theoretical frame offers further possibilities for researching factors
that affect the activation of cognitive resources for the acquisition and deployment of critical
thinking.

Method. In this study 470 university students enrolled in Psychology degree programs were
evaluated with CTMS. Factorial structure, reliability, and discriminatory capacity of this test
were analysed. Also it was calculated the correlations between the CTMS and a critical think-
ing test: CT_MSLQ.

Results. The results reveal that the CTMS has factorial structure compatible with Eccles and

Wigfield motivation model, good realiability levels and discriminatory capacity and significa-
tive correlation with CT-MSLQ.

Discussion and Conclusion. This study shows that the CTMS has psychometric characteris-
tics that endorse it as a valid and reliable test. It is also a tool for the study of the motivational

factors of critical thinking that may be useful in pedagogic instruction and intervention.

Keywords: Critical thinking; motivation; dispositions; expectancy; value; test, psychome-

trics characteristics.
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Critical Thinking Motivational Scale (CTMS): una apor-
tacion para el estudio de la relacion entre el pensamiento
critico y la motivacion

Resumen

Introduccion. El presente articulo presenta las caracteristicas de un instrumento que permite
evaluar el grado de motivacion, que las personas tienen con respecto a pensar de manera criti-
ca. La Escala Motivacional de Pensamiento Critico (EMPC) se sustenta en una opcion teoéri-
ca que destaca la perspectiva de la motivacion por sobre la perspectiva de las disposiciones.
La motivacion es entendida a partir del modelo Expectancy / value. Este s6lido marco teoérico
ofrece mas posibilidades para la investigacion de los factores que inciden en la activacion de

recursos cognitivos para el aprendizaje y desempefio del pensamiento critico.

Meétodo. En este estudio participaron 470 universitarios espafioles quienes fueron evaluados
con la EMPC. Se analizaron la estructura factorial, confiabilidad y capacidad de discrimina-
cion de la prueba. Asimismo, se correlacioné esta prueba con una medidad de Pensamiento
Critico: CT_MSLQ.

Resultados. Los resultados revelan que la EMPC tiene una estructura factorial compatible
con el modelo motivacional de Eccles y Wigfield, altos indices de confiabilidad y una ade-
cuada capacidad de discriminacion. Asimismo se observa una correlacion siginificativa con
el CT-MSLQ.

Discusion y Conclusién: Los resultados muestran que la EMPC posee caracteristicas psi-
cométricas que lo avalan como una prueba valida y fiable. Se aporta asi una herramienta para
el estudio de los factores motivacionales del pensamiento critico el cual puede ser especial-

mente Gtil en la perspectiva de la instruccion y la intervencion pedagogica.

Palabras Clave: Pensamiento Critico; Motivacion; disposiciones; Expectativas; valor; test;

caracteristicas psicométricas
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Introduction

Critical thinking

Critical thinking is reasoned, reflective thinking focused on deciding what to believe
or what to do (Ennis, 1996). People think critically when they are trying to solve a problem,
assess an argument, decide about a belief, or make a decision in general. To achieve these
ends, critical thinking assesses not only the products and results of thought -that is, beliefs,
choices, conclusions, hypotheses, etc., but also the processes that have generated them, that
being, the reasoning that led to such conclusions and the nature of the decision-making proc-
ess leading to that alternative. Thus, critical thinking is a higher-order process and, as such, is
not automatic, requiring self-determination, reflection, effort, self-control and metacognition.
In other words, it is a conscious and deliberate process (Mertes, 1991) involving the interpre-

tation and evaluation of information or experiences.

Critical thinking refers to a type of thinking characterized by its being an alternative to
the usual way of thinking; It would be a process that belongs to system 2, in the nomenclature
of the theoreticians of the dual process of reasoning (Evans, 2003, 2006; kahneman, 2003).
This process does not primarily function on the basis of acquired automatisms, but instead is a
reflexive and intended manner of thinking in which individuals activate their cognitive re-
sources (memory, attention) and exert metacognitive control (monitoring and evaluation) over
the application of the rules and logical principles that govern reasoning, or over the usual bi-
ases that lead to errors in that reasoning (e.g. fallacies). This type of thinking would therefore
be an alternative way to the usual process, which operates on the basis of associations be-
tween concepts, representations, etc., and that works in parallel, carrying out several opera-
tions simultaneously that are activated automatically by stimuli and without will control. This
leads the process to become a much faster and less costly route in cognitive terms (De Neys,
2006; Noveck, Mercier, Rossi, & Van der Henst, 2007). All the foregoing is consistent with
the fact that the critical thinking is generally perceived as costly in terms of investments in
time, energy, concentration and effort (\Valenzuela, Nieto, & Saiz, 2010).

Most theoreticians working in the field (e.g., Ennis, 1996; Facione, 1990; Halpern,
1998; Paul & Eldet, 2001) consider that the deployment of this type of thinking depends on
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two components: skills and dispositions. It is unanimously accepted that skills represent the
cognitive component (knowing what to do and how to do it) although the taxonomy of the
skills comprising critical thinking varies from one researcher to another. In this sense, for ex-
ample, Ennis (1996) proposes skills such as: focusing on the issue, analyzing arguments, pos-
ing and answering clarifying and/or challenging questions, judging the credibility of one’s
sources, and observing and judging assumptions. Halpern (1998, 2003) proposes skills such
as: the checking of hypotheses, verbal reasoning, uncertainty and decisions, and the solution
of problems and creativity. Swartz & Perkins (1990) suggest much more general categories:
creative thinking, critical thinking, decision-making, the solving of everyday problems and
the solving of mathematical problems. This lack of agreement was addressed by an interna-
tional panel of experts (Facione, 1990) who wished to reach consensus about the concept and
meaning of critical thinking. That team identified the following skills as central to critical
thinking: interpretation, analysis, assessment, inference, explanation and self-regulation.
However, independently of taxonomies, it is deductive and inductive reasoning, problem solv-
ing and decision making skills that act as a fundamental structure of critical thinking (Saiz,
2002; Saiz & Rivas, 2008).

The dispositional component, on the other hand, refers to the extent to which people
are disposed to perform a given kind of conduct. However, the term “dispositions” encom-
passes different conceptualizations (Nieto & Valenzuela, 2009; Valenzuela & Nieto, 2009a).
Generically, some theoreticians have emphasized the motivational meaning of dispositions, in
the sense of considering them as the process that activates skills (e.g., Ennis, 1996; Norris,
1994; Perkins, Jay, & Tishman, 1993). In contrast, other authors have focused more on dis-
positions as attitudes or consolidated intellectual habits (e.g., Paul, 1990; Salomon, 1994,
Siegel, 1988). Ennis (1996) stated that dispositions are a construct that combines inclinations
and attitudes. This second conceptualization is the one best developed and known throughout
the work of Facione’s team (Facione & Facione, 1992; Facione, Facione, & Giancarlo, 2000),
who consider them to be characterological or intellectual attributes that include truth-seeking,
open-mindedness, analyticity, systematicity, critical thinking self-confidence, inquisitiveness
and maturity of judgement. All these would be characteristics associated with a good critical
thinker. Nevertheless, empirical studies about the dispositions of critical thinking or the moti-

vational aspects of this way of thinking are few and far between.
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In synthesis, both cognitive and dispositional components seem to be required for
critical thinking to be exercised. A person may know which skills to deploy in a given situa-
tion, but may not be disposed to do so, such that critical thinking would not be activated.
Conversely, a person may be prepared to apply critical thinking skills but may not know how
to do so, such that in this case critical thinking would not be activated either. Thus, the activa-
tion of both cognitive and dispositional factors will determine critical thinking.

Accordingly, critical thinking is a deliberate process that is not activated automatically
and, as such, requires something that will activate it and make subjects persist in their en-
deavours. As mentioned above, theoreticians have used the dispositions paradigm to refer to
the element that activates and maintains this process. However, this theoretical option poses a
series of difficulties. More concisely, dispositions appear as a consolidated motivation to
think in a critical and rigorous manner; that is, as a habit or an attitude that, as fruit of a series
of successful experiences, makes the tendency to address certain problems in life in a critical
way. From this perspective, dispositions would be a consistent internal motivation that com-
mits to the solving of problems and making decisions using critical thinking (Facione,
Facione, & Giancarlo, 1996; Facione, et al., 2000). This would be reflected in the extent to
which certain characteristics such as truth-seeking, maturity of judgement and open-
mindedness predispose a person to address certain problems critically (cf. Facione & Facione,
1992). The problem is that although the authors who hold this perspective highlight the ex-
planatory value of such dispositions in the deployment of critical thinking, they fail to spec-
ify: how those dispositional states or intellectual attitudes can be achieved, what the main fac-
tors that would lead a person to have a greater or lesser disposition to perform a task are, or
the mechanisms through which their modification is possible, with a view to improving per-

formance in critical thinking.

An alternative but complementary perspective is to consider motivation as the central
factor of activation and persistence in the cognitive resources necessary for: operating in a
critical way, understanding that thinking critically, as a task, depends on the value it is be-
lieved to hold, and on the expectation of a successful outcome (cf. Bandura, 1997; Eccles &
Wigfield, 2002).
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Although motivation and dispositions seem to be strongly linked in principle, there are
differences between them and the choice of one or another approach has important theoretical

and practical repercussions.

The theoretical implications point to the capacity of both approaches to explain how
and to what extent dispositions, or motivation, could account for learning and performance in
critical thinking tasks. More specifically, which factors might be responsible for each of
those tasks (performance and learning) and hence on which factors would it be necessary in-

tervene in order to modify the level of dispositions or motivation.

On the practical side, the dispositions perspective offers an approach that has a solid
and valid instrument: the California Critical Thinking Dispositions Inventory (CCTDI), de-
veloped by Peter Facione and Colleges (Facione & Facione, 1992). This inventory allows the
level of “intellectual habits or consolidated attitudes” to be evaluated and hence provides a
measure of the individuals level on that variable. This measure can be used at a descriptive
level in so far that it describes the level a person has in each of the dispositions measured by
the test. It can also be used at predictive level. If a person has a good dispositions level, it
could be predicted that she or he could be a good critical thinker. In this perspective, we have
tested the predictive capacity of the dispositions and the motivation in two measures of criti-
cal thinking (PENCRISAL, CCTST). The results showed, independently of critical thinking
measure, that the motivation (CTMS) is a more significant variable than the dispositions
(CCTDI) and offers a better predictive capacity on critical thinking. On the other hand, the
disposition test appears as no significant predictor (Valenzuela & Nieto, 2009b). Moreover,
the test does not explain or provide any indication concerning the acquisition of skills or ways
to improve critical thinking. The motivation perspective, at least to date, lacks a solid and
valid instrument that is able to provide a measure of that variable. Nevertheless, it does have
solid theoretical models to explain the factors involved in the performance and learning of
critical thinking. Since we are mainly interested in intervention, that is, the learning of and
improvement in the performance of these intellectual skills, we have opted for this second
perspective, which together with the theoretical soundness of this approach, gives clues as to
how these skills are acquired and improved. But what motivation are we talking about?
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Motivation

Many approaches have attempted to account for what leads human beings to choose
and persist in a task or devote their efforts to a given activity (for a review of the topic, see
(Boekaerts, Smelser, & Baltes, 2001; Carré & Fenouillet, 2008; Elliot & Dweck, 2007;
Mateos, Palmero, Fernandez-Abascal, Martinez, & Choliz, 2002). Within this plethora of per-
spectives, several are outstanding for their predictive capacity. For example, the conceptuali-
zation of motivation distinguishing intrinsic and extrinsic motivation (Deci, 1976; Deci &
Ryan, 1985, 1999; Sansone & Harackiewiecz, 2000) has proved to be a theoretical approach
which to a large extent allows academic performance to be predicted. However, the weakness
in this type of approach is that the range of action remaining for intervention is very limited.
If what best predicts performance is having an intrinsic motivation, how can we act on this
intentionally? If the motivation is intrinsic, then the most we can hope for is to generate con-
ditions that will favour its emergence. In our view, this is valid for other theoretical options

that, despite their virtues, do not provide clearer information as regards to intervention.

Within this context, our theoretical option is inspired in the expectancy/value model
proposed by Eccles et al. (1983; Wigfield & Eccles, 1992; Wigfield & Eccles, 2000). This
model holds that the motivation to perform a particular task would be the product resulting

from the expectancy and task value.

The first of these components, Expectancy corresponds to the expectation that a person
has about performing a task adequately. This notion is conceptually different from Bandura’s
(1977, 1986, 1997) beliefs about self-efficacy, in that the former focuses on future competen-
cies, while Bandura’s classic construct focuses on the present. However, in view of the inti-
mate relationship between them (Bandura, Barbaranelli, Caprara, & Pastorelli, 1996; Eccles,
et al., 1983; Eccles & Wigfield, 1995; Pajares, 1996; Wigfield, Eccles, & Roeser, 1998) in

practice they would be equivalent.
The second component would be the Value assigned to a task. The value of a task

would comprise four sub-components: attainment, interest, utility and cost (Eccles et al.,

1983; Wigfield & Eccles, 1992). The attainment value corresponds to how important it is for
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the subject to perform a given task well. This characteristic is closely associated with the per-

son’s identity, his or her ideals or his or her ability within a given domain (Wigfield, 1994).

The intrinsic or interest value corresponds to the enjoyment derived from carrying out
the task (Wigfield, 1994). This value component draws on the work of Deci & Ryan (Deci &
Ryan, 1985; Deci, Vallerand, Pelletier, & Ryan, 1991), who highlight that when the task is
valued intrinsically, there are important psychological consequences that have positive reper-
cussions on performance. Stated otherwise, this component of motivation corresponds to the
interest aroused (cf. Silvia, 2006). In turn, utility value refers to the extent to which a task fits
in with a person’s future plans (Wigfield, 1994) and instrumentally evaluates a task as a func-

tion of other goals.

Finally, the fourth value component, cost refers to how the decision to commit to an
activity limits access to or the possibility of doing other tasks. Thus, this dimension explains
how much effort the task will demand and its emotional cost (Wigfield & Eccles, 2000)
(Wigfield & Eccles, 2000). The proposal of including cost in the “value” construct has been
tested empirically by Neuville, Bourgeois, and Frenay (2004), who reported evidence to dem-
onstrate that it belongs to the construct.

Attainment

Utility

VALUE

Cost

Interest

Figure. 1. The motivational model of Eccles and Wigfield (simplified)
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This way of conceiving motivation, inherited from the tradition of Atkinson (1958) or
McClelland (1955) developed by Jacqueline Eccles and her team (Eccles et al., 1983; Wig-
field, 1994) was conceived as a motivation referring to choice and achievement within a given
domain (mathematics). Despite this, we believe that insofar that critical thinking can be
thought of as a task, (as a specific form of performing an activity) regardless of the fact that in
itself it is not a concrete disciplinary domain, it can be considered as an object of motivation.
Accordingly, our object of motivation (expectancy/value) is critical thinking, which is ex-

pressed in operative terms as that particular way of thinking characterized by its rigorousness.

Measure instruments

Like all learning within the context of instruction, as is shown by many studies that
have analyzed the motivational effect in learning (see for example, Hattie, 2009; Hattie,
Biggs, & Purdie, 1996; Robbins, et al., 2004), the learning of the skills of critical thinking, or
of thinking in general, is influenced by motivational factors. Addressing this issue requires
appropriate instruments to explore this, in both the theoretical and practical or psychometric
spheres. For this, is important to have a solid and adequate theoretical framework, in this case
concerning the level of motivation that a person may have in regard to the task of thinking
critically. At the same time, we need an instrument that will allow us to collect valid and reli-

able information.

There are few instruments that deal with this issue. The only one found is that used by
Pintrich and Garcia for their study about the relationship between critical thinking, motivation
and learning strategies (Garcia & Pintrich, 1992). In their work, as a measure of motivation
the authors used a scale that measures intrinsic goal orientation; i.e., the degree “to which a
student engages in a learning task for reasons such as mastery, challenge, curiosity” (p.7). In
other words, we are dealing with a scale that essentially addresses motivation (intrin-
sic/extrinsic) within the context of learning and whose aim is to establish the relationship be-
tween intrinsic motivation to learn and a series of critical habits that would favour learning.
The problem involved in studying the motivational factors of critical thinking with an instru-
ment such as this is dual. On one hand, although the theoretical framework within which mo-
tivation is conceptualized (intrinsic/extrinsic motivation) does allow predictions to be made, it
fails to provide any clues for identifying the main factors that would affect the learning and

performance of those skills. On the other hand, it does not put the focus of motivation in par-
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ticular task (learning and using critical thinking) at the forefront, but instead focuses on learn-

ing in general.

Our aim, together with gaining insight into the motivational level of students, is to ex-
plore which motivational factors might be responsible for such performance, thereby allowing
us to intervene in and improve learning. For that, we have constructed a scale that may pro-
vide important information about motivation (expectancy/value) with respect to the particular
task of thinking critically. Use of a specific instrument such as this would provide us with a
particularly useful tool for the study of the motivational factors involved in the acquisition
and improvement of these intellectual skills, especially in contexts of formal instruction. This
is an important issue in a society that demands increasing improvements in the quality of in-
dividual’s thinking. Therefore, within this context, the aim of the present study is to validate
the Critical Thinking Motivational Scale (CTMS). In this study, we are interested in exploring
the psychometric characteristics that endorse the validity and reliability of a scale such as this.

Method

Participants

A total of 470 university students students, enrolled in Psychology degree programs
from two Spanish universities (Salamanca and Méalaga) participated in this validation study.
The sample mainly included women (88.6%) with a mean age of 21 years (SD = 0.95). The
subjects participated voluntarily, although a small academic reward was given to them in the

subject entitled Psychology of Thinking.
Since the test was not anonymous (the system recognizes the user by identity-1D), the

participants were promised the strictest confidentiality concerning their data, which would

only be used for research purposes and always reported in aggregate form.
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Instruments

CTMS- Critical Thinking Motivational Scale

To be able to study the relationship between motivation and its components and criti-
cal thinking, a scale was developed that measures the different components of motivation with
respect to critical thinking: namely the Critical Thinking Motivational Scale (CTMS). This
scale includes 19 Likert-type items with scores from 1 to 6, concerning which the subjects are
requested to express their degree of agreement or disagreement with a series of statements.
These statements refer to the expectations each participant has about thinking in a critical or
rigorous way (expectancy), and the value (value) of thinking in this manner. The latter in-
cluding: the importance and usefulness (utility) they perceive in thinking in a rigorous way,
the cost they are prepared to accept for thinking in that way, and the interest this way of think-
ing arouses in them. Although the items are original, they are inspired by other scales (cf.
Neuville, et al., 2004). The items of the CTMS, organised in a thematic way, see Table 1.

Table 1. Items of Critical Thinking Motivation Scale (CTMS)

Expectancy

Concerning reasoning correctly, [ am better than most of my peers.

I feel capable of understanding everything related to thinking in a rigorous way.
[ am able to learn how to think in a rigorous way.

[ am able to learn how to reason correctly better than most of my peers.

Task value

Attainment.

For me it is important to learn how to reason correctly.

For me it is important to be good at reasoning,.

For me it is important to use my intellectual skills correctly.

For me it is important to be good at solving problems.

Utility value

Thinking critically will help me to become a good professional.

Thinking critically will be useful for my future.

Thinking critically is useful in everyday life.

Thinking critically is useful for other subjects and courses.
Intrinsic/interest value

I like to reason properly before deciding about something.

I like to learn things that will improve my way of thinking.

[ like thinking critically.

[ like to reason in a rigorous manner.

Cost

If I have a problem that requires me to reason in a critical way, I am disposed to sacrifice the time that I
would otherwise have devoted to other things.

I am disposed to sacrifice quite a lot of time and effort in order to improve my way of reasoning.
It is worth investing time and efforts to acquire and use critical thinking.
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CT-MSLQ

As convergent validity measure we used Critical Thinking subscale of the Motivated
Strategies for Learning Questionnaire (CT-MSLQ) elaborated by Pintrich, Smith Garcia &
McKeachie (1993), The CT-MSLQ is a five items sub-scale whith a good realibility level
(alpha = .77) and frecuently used in spanish-speaking contexts (see e.g. Aliaga, Giove, &
Dergan, 2003; Cardozo, 2008; Fernandez & Reinaldo, 2000; Paoloni, 2009)

Procedures

Preliminary procedures

The test was first subjected to the consideration of four experts, all with doctorate de-
grees in psychology, in order to evaluate the validity of its contents and gain some initial
feedback in the drafting of the items with regard to possible problems in understanding. The
results at this level confirmed the validity of the content and suggested that certain minor
modification could be made in the way of expressing two of the items. A total of 37 items
were tested in a similar sample by means of an Online Survey Program (Doris) of the Univer-
sité Catholique de Louvain. This allowed us to refine our selection of items, reducing them to
the current number of 19. To construct the definitive version of the test, the items were ran-

domized so that they would not be grouped thematically.

Test application

The test was administered collectively. The maximum time allowed to answer the
items was 10 minutes. To start the test session, each participant had to access the server by
writing his/her log-in (ID number) and a password. During the application of the test, which
was supervised by at least one of the investigators, no problems in understanding the items

arose.

Analytic procedures

After the data had been collected, we evaluated the psychometric characteristics of the

CTMS. In particular, we explored the following:
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1) The reliability of the test using the Cronbach alpha (Cortina, 1993; Cronbach, 2004;
Streiner, 2003) was analyzed to verify the degree of precision with which the CTMS was

measuring different constructs.

2) The discriminatory capacity of the test in each of the subscales was examined by
means of the discrimination index D proposed by Findley (1956). This corresponds to the
differences between the difficulty index of an item (in this case, score 1/5) between the
“strong” group (p+) and the “weak” group (p-); i.e., those formed by individuals situated be-
tween the upper and lower 27% of the scores on the scale (cf. Kelley, 1939).

3) The validity of the construct was considered by contrasting the factorial structure
provided by principal component analysis. This was done at the first level, testing the suit-
ability of the items as regards the expectancy and value constructs and, at a second level, as

regards the different components of the value construct.

4) Finally, we correlated the CTMS with the critical thinking subscale (CT- MSLQ) of
5 items (alpha = .77) of the MSLQ (Duncan & McKeachie, 2005; Pintrich, et al., 1993), ac-
cording to which, as reported by Garcia and Pintrich (1992), motivation should have a signifi-

cant degree of association.

Results

The process of analysis of the psychometric characters of this test comprised 4 parts:

reliability, level of discrimination, factorial structure and convergent validity.

Reliability

Once we had analyzed the validity of the construct by factor analysis, we analyzed the
level of precision with which these scales measured each of the constructs. Since the reliabil-
ity analysis, at least in principle, assumes the unidimensionality of the (sub)scales, we calcu-
lated Cronbach alphas for each of them (Cortina, 1993; Streiner, 2003). The results (table 2)
revealed a high level of reliability for each of the scales in a range from .732 (expectancy) to
.849 (value).
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Table 1. CTMS: Reliability and Discrimination Index

Utility a=.849
Thinking critically will be useful for my future. .33
Thinking critically will help me to be a good professional. .34
Thinking critically is useful for other subjects and courses. .35
Thinking critically is useful for everyday life. .36

Interest a=.760
I like to reason in a rigorous way. 37

I like thinking critically. 37

I like to reason properly before deciding about something. .33

I like to learn things that will improve my way of thinking. .24
Cost a=.800

I am prepared to sacrifice quite a lot of time and effort in order to improve my .39
way of reasoning.

If | have a problem that requires reasoning in a critical way | am prepared to 37

sacrifice time that | would otherwise spend doing other activities.

It is worth investing time and efforts to acquire and use critical thinking. .33
Attainment a=.832

For me it is important to be good at reasoning. .36

For me it is important to be good at solving problems. .36

For me it is important to learn how to reason correctly. .26

For me it is important to use my intellectual skills correctly. .28
Expectancy a=.732

Concerning reasoning correctly, I am better than most of my peers. 14

I am able to learn how to reason correctly better than most of my peers. A3

| feel capable of understanding everything related to thinking in a rigorous way. .26

I am able to learn how to think in a rigorous way. .32

> .39 Excellent; .30 - .39 Good; .20 - .29 Fair; .10 —.19; Limit item; < .10 without utility. (Cf. Ebel, 1965;
Leveault & Grégoire, 2002).

Discrimination level of the items

Bearing in mind that it is sometimes necessary to compare groups, we believe it is also
pertinent to report the level of discrimination of the items; that is, the capacity or sensitivity of
the items of this test to distinguish the high-motivation group from the low-motivation group
(upper and lower 27% of the scale). The results obtained for the D index (Findley, 1956; Kel-
ley, 1939) were in general very satisfactory (see table 2), most of them being considered fair
or good. In particular, we only found two items with a D index lower than .2, qualifying as
“limit items” (Ebel, 1965), both of them on the expectancy scale. The other items of the ex-
pectancy scale compensate these two items with lower discrimination capacity, with D scores
of .26 and .36, giving a mean of .213 for the subscale as a whole. However, we observed in
all the subscales a statistically significant difference between upper and lower group (Expec-
tancy: t =.9763; p< .033, Utility: t = .9820; p< .025, Attainment: t = 1,000 p< .001, Cost: t =
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.9965; p< .004, Interest: t = .9820; p< .014). On other hand, all subscales have statistical dif-
ferences (p < .001) with the top scale value. Therefore, in addition of a good level of dis-

crimination, this scale does not have a ceiling effect.

Factor structure

To contrast the suitability of the items in regards to the theoretical structure, we per-
formed two factorial analyses. The first (principal components, varimax rotation), which
sought to contrast the distinction between expectancy and value, revealed a high degree of
adaptation of the data for the factor analysis, Kaiser-Meyer-Olkin index of .868 and a signifi-
cant Bartlett test (y* = 4681.108, df = 171, p< .001). In the factor analysis, the items belonging
to the value construct, on one hand, and on the other those corresponding to expectancy were

clearly distinguished (see table 3), with a total explanation of the variance of 52.88%.

Table 2. CTMS: Correlation between Variables and Descriptive Statistics

Expectancy Value Attainment Cost Interest Utility
Expectancy
Value 360"
Attainment 227 813"
Cost 253™ 807" 533
Interest 424~ .802” 559" 512"
Utility 2617 799 556" 501" 5317
Mean 3.7624 4.9535 5.2343 45336 4.9249 5.1213
SD 04157 02951 03451 .04065 .03549 .03595

A second analysis (maximum likelihood and oblimin rotation, in view of the correla-
tion among the items, see table 4) was performed to determine whether the items correspond-
ing to the value construct were distinguished from one another and were in agreement with
the 4-component theoretical proposal of Eccles and Wigfield (2002; Neuville, et al., 2004). In
this case, as in the first analysis, we observed a high KMO (.887), and a significant Bartlett
test (x° = 1784,657, df =105, p< .001). In this second analysis (see table 5), in agreement with
what was foreseen theoretically, it was observed that the items were organized around each of
the value components (utility value, attainment, cost and interest) with a total explanation of
the variance of 60.693%.
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Table 3. CTMS : Motivation Factorial structure.

Factor
1 2
Value
It is worth investing time and efforts to acquire and use critical thinking 781
For me it is important to be good at reasoning. 752
Thinking critically will be useful for my future. 741
For me it is important to learn how to reason correctly. 721
For me it is important to use my intellectual skills correctly. .700
Thinking critically will help me to be a good professional. .680
I am disposed to sacrifice quite a lot of time and effort in order to improve my way .639
of reasoning.
Thinking critically is useful for other subjects and courses. .615
Thinking critically is useful for everyday life. .580
I like thinking critically. .563
For me it is important to be good at solving problems. .560
I like to learn things that will improve the quality of my thinking. .548
I like to reason in a rigorous way. 547  .330

If I have a problem that requires reasoning in a critical way, | am disposed to sacrifice .458
time that | would otherwise spend doing other activities.

I like to reason properly before deciding about something. .328

Expectancy

Concerning reasoning correctly, | am better than most of my peers. .804

I am able to learn how to reason correctly better than most of my peers. .803

| feel capable of understanding everything related to thinking in a rigorous way. .633

I am able to learn how to think in a rigorous way. .624
Eigenvalue 6.486 1.984
% of Variance 34.137 10.444

Extraction Method: principal components. Rotation Method: Varimax with Kaiser Normalization.
Rotation converged in 3 iterations. For a better legibility, the scores smaller to .3 are omitted.
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Table 4. CTMS: Value Construct Factorial Structure

Factor
1 2 3 4

Utility
Thinking critically will be useful for my future. 811
Thinking critically will help me to be a good professional. .824
Thinking critically is useful for other subjects and courses. .655
Thinking critically is useful for everyday life. .667
Cost
I am disposed to sacrifice quite a lot of time and effort in order to .807
improve my way of reasoning.
If | have a problem that requires reasoning in a critical way, | am 430
disposed to sacrifice time that | would otherwise spend doing other
activities.
It is worth investing time and efforts to acquire and use critical think- .905
ing.
Attainment
For me it is important to be good at reasoning correctly. -.692
For me it is important to be good at solving problems. -.885
For me it is important to learn how to reason correctly. -.649
For me it is important to use my intellectual skills correctly. -.564
Interest
I like to learn things that will improve my way of thinking. .902
I like to reason in a rigorous way. .630
I like thinking critically. .587
I like to reason properly before deciding about something. .366

Eigenvalue 6.05 1.22 110 1.06
% of Variance 403 81 7.3 7.1

Extraction Method: Maximum Likelihood. Rotation Method: Oblimin with Kaiser Normalization. Rotation converged in 7 iterations. For a
better legibility the scores smaller to .3 are omitted.

Convergent Validity

Finally, we evaluated the convergent validity of the scale by analyzing the degree of
correlation between the CTMS and the critical thinking subscale (CT-MSLQ) of the Moti-
vated Strategies for Learning Questionnaire (Pintrich, et al., 1993). The research reported by
Garcia and Pintrich (1992) had already shown that there is a significant correlation (r= .50 —
r=.57) between motivation and critical thinking, in this case conceptualized as critical habits
oriented towards learning. This association should also be significant with the CTMS since,

although based on another theoretical framework, it also measures motivation.

The results (see table 6) reveal that both expectancy and value have a significant asso-
ciation with the CT-MSLQ (p< .001). Likewise, the elements comprising the value construct
also show a significant correlation (p< .001) between motivation and critical thinking. Thus,

the data collected shows that, similar to the Intrinsic Global Orientation Scale (Garcia &
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Pintrich, 1992), the CTMS reveals not only a significant association with this variable but also

does so to a fairly similar degree.

Table 5. Correlations between Critical Thinking (CT-MSLQ) and Motivation (CTMS)

Critical Thin- Motivation Attain-

king EXV) Expectancy  Value ment Cost Interest Utility
SMLQ

Pearson corre- 5o+ 504" 486™ 3517 440" 497" 3427
lation

Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
N 455 458 456 461 460 459 462

** Correlation is significant at the .01 level (2-tailed).

Discussion and Conclusions

In this work, we have shown that it is appropriate to address the problem of the activa-
tion of cognitive resources to learn and perform critical thinking skills from the theoretical
framework of motivation. We have shown the benefits of this theoretical model over the dis-
positions model in the sense that its advantages derive from the theoretical capacity to explain
how such processes are activated and acquired. Additionally, we have shown the suitability of
a solid theoretical model that will reveal concrete elements whose possible modification may

contribute to a better learning and performance of critical thinking skills.

In this sense, the construction of an instrument that measures motivation to think in an
analytic and rigorous way, based on the expectancy/value model (Eccles & Wigfield, 2002),
provides important clues for the study of the motivational determinants that affect the acquisi-
tion and performance of such skills.

The resulting test was validated in a sample of university students. The results show a
concordant factorial structure with the theoretical proposal of Eccles & Wigfield, both in re-
gard to expectancy/value distinction and the distinction between the different components
forming the value construct. Also, on each of the subscales, the CTMS shows a high capacity
for precision in the measurement of those constructs (alphas = .732 to .849). Another psy-
chometric characteristic that supports the soundness of this scale is the level of discrimination

of its items, with a mean D index of .31. Finally, the results of the correlation of the CTMS
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scale with critical thinking skills, measured through the critical thinking subscale of the CT-
MSLQ (Garcia & Pintrich, 1992), are similar to those obtained by the motivational scale used
by Garcia and Pintrich, conceived under the perspective of intrinsic/extrinsic motivation
(Deci, 1976; Deci and Ryan, 1985).

It is important to note that the correlations found between critical thinking skills and
motivation, evaluated both with the CTMS and the MSLQ, afford much higher values (around
.50) than those obtained between critical thinking skills and dispositions (Facione, et al.,
2000), with values around r = .201. This greater association between skills and motivation
suggests that the motivational perspective could have greater explanatory power regarding
performance in critical thinking than the dispositions perspective. Nevertheless, it would be
necessary to carry out a specific study attempting to clarify and specifically compare the ex-
planatory and predictive power of both constructs: disposition and motivation. Moreover, the
scale that we propose for the measurement of motivation towards critical thinking is based on
a solid model of motivation (e.g. Eccles et al. 1983; Wigfield, 1994; Wigfield & Eccles, 1992,
2000) with some clearly specified components. This would allow to us to know and intervene
in the components with good indices of prediction in the performance and learning of the

critical thinking.

This approach will not only allow us to determine the motivational level of a person,
but also to know the value for that person of a task requiring critical thinking and that per-
son’s expectancy about that task. Accordingly, the motivation approach would provide
greater flexibility and greater indications for intervening in the motivational component of
critical thinking when this shows deficient levels. Thus, the motivational option could have
greater advantages not only at empirical level, which as seen could better account for the per-
formance of thinking, but also at instructional level, providing clues about which variables
should be tackled to foster critical thinking.

Although the results are positive, this study is limited, in that the sample constitutes
primarily women (88.6%). A complementary study would have to contemplate a greater
masculine sample to state possible genre differences, and others specifics populations. Future
works would need to verify if these psychometrics traits are valid for the translations version,
and also consider the possibility of comparing groups theoretically expected to differ on mo-

tivation for critical thinking (e.g. philosophy professor v/s accountants).
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In summary, we have observed that the CTMS, with the indicated limitations, has psy-
chometric characteristics that support its appropriateness as a useful instrument in research
addressing the acquisition and performance of critical thinking skills and that owing to its

theoretical basis it may provide clues to potential pedagogical interventions.
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