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Abstract

Introduction. Here we report the results obtained in an innovative teaching experience that
encourages the development of Critical Thinking skills through motivational intervention.
Understanding Critical Thinking as a theory of action, “we think to solve problems”, and ac-
companying this concept with a program aimed at teaching/learning Critical Thinking and
with active methodologies such as Problem-Based Learning” (PBL), we developed a parallel
program designed to foster motivation for the development of these skills. This motivational
instruction is based on a theoretical option that understands motivation as the result of two
variables: Expectancy/Value. These two concepts enable an intervention in motivation to-

wards more efficient Critical Thinking.

Method. 89 Spanish university students of both sexes were enrolled in the study, with ages
between 20 and 30 years, who were assessed by means of the PENCRISAL and the AGQ at
both the start and the end of the intervention, together with continuous assessment. During the
intervention, all the students received instruction in Critical Thinking. However, only half of

the sample also participated in the motivation program.

Results. The results show that instruction in Critical Thinking skills through ARDESOS was
successful. Moreover, the results obtained concerning motivation pointed to a maintenance of

the scores in the group subjected to the motivation program.

Discussion. The results of the present study show that to a large extent intervention in motiva-
tion functions well. Nevertheless, it is necessary to increase such improvements. Thus, we
describe a tool for studying the motivational factors of Critical Thinking, which could be es-

pecially useful from the perspective of instruction and pedagogical research.
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Motivar para Pensar Criticamente

Resumen

Introduccion. En este articulo presentamos los resultados ofrecidos a partir de una experien-
cia innovadora docente que fomenta el desarrollo de las habilidades de pensamiento critico, a
través de una intervencion de naturaleza motivacional. Entendiendo el pensamiento critico
como una teoria de la accion, “"pensamos para resolver problemas"”, y acompafiando a esta
concepcioén de un programa de ensefiar/aprender a pensar y de metodologias activas como el
aprendizaje basado en problemas (ABP), desarrollamos un programa paralelo que persigue
fomentar la motivacion para el desarrollo de dichas habilidades. Esta instruccion motivacional
se sustenta en una opcidn tedrica que entiende la motivacién como el resultado de dos varia-
bles Expectativa/Valor. Estos dos conceptos posibilitan una intervencion motivacion en pen-

samiento critico mas eficaz.

Método. En este estudio participaron 89 universitarios espafioles, con edades comprendidas
entre los 20 y 30 afios y de ambos sexos, quienes fueron evaluados mediante el PENCRISAL
y el CMA tanto al inicio como al final de la intervencion, junto con una evaluacion continua.
Durante dicha intervencion, la totalidad de los alumnos recibieron una instruccion en pensa-
miento critico. Sin embargo, s6lo la mitad de la muestra participd ademas en un programa

motivacional.

Resultados. Los resultados revelan que la instruccion en las habilidades de pensamiento criti-
co, a través de ARDESQS, ha sido exitosa. Ademas, los resultados obtenidos en motivacion,
han producido un mantenimiento de las puntuaciones en el grupo que disfruté del programa

motivacional.

Discusidn. Los resultados muestran que la intervencién motivacional ha funcionado en buena
medida. Sin embargo, es necesario incrementar estas mejoras. De esta manera, se aporta asi
una herramienta para el estudio de los factores motivacionales del pensamiento critico, el cual

puede ser especialmente util en la perspectiva de la instruccion y la intervencion pedagagica.
Palabras Clave: pensamiento critico; motivacion; instruccion; evaluacion.
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Introduction

It is well known that to learn it is necessary to be able to and to be prepared to do so.
The theory is attractive, but reality is very different. It is also known that during the different
educational stages an important challenge is to encourage the development of a situation in
which students want to learn; i.e. they must be motivated. This challenge is by no means an
easy task. In the case addressed here, the university sphere, this is even more important. We
could ask ourselves which actions we should implement to improve motivation in our stu-
dents or how we would establish the conditions necessary for encouraging motivation in our
students when they are learning about something or how we could set up the best conditions
to boost such motivation. In this sense, the ideal situation would be for the core of the educa-
tional system to promote exploration and discovery and cognitive challenge; that education
contexts should provide novelty and new complexities, desirable challenges, hoped-for goals
and personalized feedback. All this aims at fostering intrinsic motivation. However, the truth

is that in most cases this paradigm is simply utopian.

In the considerable number of reviews conducted to date, many, highly varied pro-
grams have emerged that attempt to nurture the motivation of our students with a view to im-
proving their academic yields. Many such initiatives are excessively general and broad, offer-
ing widely varying interpretations for instructors as to how best to implement such interven-
tions and work the construct with their students. Naturally, there are indeed clues as to how to
improve motivation but in the long-run they are difficult to apply. Furthermore, these pro-

grams mainly focus on obligatory education, leaving the university population aside.

With the above overall context in mind, this severe problem within the field of enquiry
that we have been addressing from some years now -Critical Thinking skills- is further exac-
erbated. For us, Critical Thinking is a theory of action: it is reasoning and deciding about how
to solve problems, thereby obtaining considerable benefits such as a desirable knowledge of
reality, or greater wisdom. Thus, thinking critically is not merely advancing further into the
terrain of good judgment and good argumentation; it must also help us to solve problems or
reach our goals, thereby turning argumentation from an end in itself into a means (Saiz & Ri-
vas, 2011). Most theoreticians in the field (APA, 1990; Ennis, 1996; Facione, 2011; Halpern,
1998, 2003; Paul & Elder, 2001) consider that in order to engage in this type of thinking effi-

- 370 - Electronic Journal of Research in Educational Psychology, 11(2), 367-394. ISSN: 1696-2095. 2013, no. 30
http://dx.doi.org/10.14204/ejrep.30.12168



Encouragement for Thinking Critically

ciently, as well as this set of skills it is necessary to add the involvement of other types of
component, such as metaknowledge and motivation. We illustrate this is the following figure:

COMPONENTS OF CRITICAL THINKING

MOTIVATION g, skills

! ! !

Reasoning Problem Decision
Solving Making

[

Metaknowledge

KNOWLEDGE

Figure 1. Components of Critical Thinking (Saiz & Rivas, 2011).

As may be seen, the fundamental core of the components of Critical Thinking are rea-
soning skills, problem solving and decision making. However, merely to be in possession of
these does not in itself lead to an “efficient” performance; instead, it is necessary for two other
constructs to enter the equation. To be able to set this type of thinking in motion, we need to
“want” it to happen; we need to “desire” to think critically. And it is here that motivation
makes its entrance. Both components, the cognitive one (that is, skills) and the motivational
or dispositional one are inescapable since if a person knows which skills she/he must deploy
in a given situation, but is not motivated to do so or to employ them, then that person will not
be a good critical thinker. Likewise, having the disposition is also insufficient since if a per-
son is disposed and motivated to think critically, but does not know how to, he or she will not
be able to do so either. Both components, skills and dispositions, constitute the essence of the
present study.

In turn we need metaknowledge to direct, organize and plan our skills in a profitable
way once they have begun to be deployed. As may be seen, this is an important factor to be
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taken into account. However, here we shall leave this to one side since it being addressed in a

work currently under way.

Regarding the skills of Critical Thinking, it is accepted that these represent the cogni-
tive components: knowing what to do and how to do it. In the case of teaching and the devel-
opment of these skills, an instruction program called ARDESOS has been developed (see Saiz
& Rivas, 2011), which we shall address below. In contrast, regarding the dispositional com-
ponent there is no such conceptual clarity. In this context, our option is to consider motivation
from the perspective of the Expectancy and Value model proposed by Eccles et al. (1983,
1987,1993; Eccles & Wigfield, 2002; Wigfield, 1994; Wigfield & Eccles, 1992, 2000), since
it offers great advantages such as a theoretical soundness based on much research work and
the possibility of easily operativizing its variables when implementing interventions. These
models derive from a general cognitive perspective and reflect the metaphor that a person is
the maker of active and rational decisions, which matches our thesis about Critical Thinking
perfectly. It should be noted that those authors conceived a motivation applied to choice and
performance within a specific domain (mathematics). Despite this, and with respect to what
we are interested in here, we see Expectancy/Value as a specific way of performing an activi-
ty. Motivation would focus on Critical Thinking, defined in operative terms, for the purposes

of measuring it, as a mode of thinking characterized by its rigor.

Attainment

Interest

Cost

Utility

Figure 2. The Eccles and Wigfield motivation model (simplified)
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As seen in the figure, the Expectancy component refers to students’ beliefs about their
chances of success in a task (in this case, thinking critically in a given situation). This in-
cludes judgments about self-efficacy and control (Pintrich, 1989) and confidence in cognitive
skills themselves for an academic task to be performed in the future. The second component
of the model is Value. This refers to the worth assigned to a task, in this case to the value of
the act of thinking critically for the person. This construct in turn comprises four factors: per-
ceptions about how important it is for a person to perform a task well (attainment); the intrin-
sic interest of the task (interest); the cost involved (cost), and the usefulness or instrumentality
that can be derived from it for future tasks (utility) (Eccles et al., 1983; Wigfield & Eccles,
1992).

In our study, we worked these variables jointly in order to improve Critical Thinking
skills but we placed special emphasis on the utility factor, owing to its transcendence and the
lack of data from research in the field. It is crucial for students to know what is actually de-
manded of them in the tasks they are set in order to maintain their enthusiasm and interest, for
them to know the aim or purpose of performing each of the academic tasks they are chal-
lenged with, and for them to feel that Critical Thinking meets some particular need (infor-
mation, going deeper into the problem, relating, integrating etc.). What happens is that if stu-
dents are not aware of the aim of a task and are unable to relate that aim to understanding
what the task demands and to their own needs, they will find it very difficult to carry out an
in-depth study and then transfer the knowledge gained to real life circumstances. If this is not
the case, since they are unable to relate the task to its underlying goals, they will tend to adopt
a merely superficial focus upon attempting it (Rinaudo, Barrera & Donolo, 2006). We are
convinced that if instructors can provide students with a clear indication of what objectives
they are expected to meet and that if students are made to see the processes they are using or
might use to achieve such aims, they will start to self-regulate their cognitive resources. To
accomplish this, we incorporated this factor in our intervention, posing the question of wheth-
er there is something more important than critical reflection and showing its benefits with
results. That is, a person is interested in and makes an effort to learn contents that he/she will
later put into practice and that will be useful in his/her life. In this way, the learning achieved

is much deeper and more significant.
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In light of the above theoretical position, our working hypothesis was that we would
see an improvement in Critical Thinking skills in students after the intervention, with better
performance in the group that received instruction in motivation. Likewise, we foresaw an

increase in motivation scores after the intervention.

Method

Participants

Owing to the complexity of Critical Thinking skills, the program was directed towards
populations that had at least an intermediate intellectual level. Accordingly, we employed a
sample of 90 students from the fourth year of the Psychology Degree of the University of Sal-
amanca (Spain). These students were following a course entitled “The Psychology of Think-
ing”. There was one drop-out owing to a lack of information and incomplete tests. Thus, the
final sample comprised 89 participants, of which 91% (81) were women and 9% (8) were
men. The mean age of the participants was 21.72 years, with a standard deviation of 1.846

years.

Instruments

PENCRISAL Critical Thinking Test. In order to measure the magnitude of the effect
and hence determine in which of the two groups the greatest improvement in Critical Think-
ing skills had occurred, we applied the PENCRISAL test developed by Saiz and Rivas (Rivas
& Saiz, 2012; Saiz & Rivas, 2008). This test comprises 35 production-problem situations,
with an open answer format, structured around 5 factors: Practical Reasoning, Deduction,
Induction, Decision Making, and Problem Solving (Cronbach a=.632; test-retest: r=.786, Ri-
vas & Saiz, 2010). Each of the factors harbors the most representative structures, thus being
able capture the skills of Critical Thinking and the most relevant forms of reflection and reso-

lution of our daily functioning.

To apply the test we decided to use a computerized format, given collectively, mainly
because of the considerable advantages that can be derived from this as regards correction and
the actual implementation of the test. For correction, standardized criteria are available; these
assign between 0-2 points, depending on the quality of the answer offered by the participants.
Regarding performance, since the test is a power test, it can be done in several sessions to

reduce possible effects of fatigue and hence there was no time-limit. Nevertheless, the means
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estimated duration of the test was 60-90 min. For more detailed information, readers are re-
ferred to Saiz and Rivas (2008b) and Rivas and Saiz (2012).

AGQ, Academic Goal Questionnaire. With a view to determining in which of the two
groups the greatest improvement in academic motivation occurred, we applied the AGQ
(Hayamizu & Weiner, 1991). A more detailed description regarding the translation can be

found in Nufiez and Gonzéalez-Pienda (1994).

This questionnaire measures which type of motivational trends or factors students
have when directing their efforts to academic performance. The test comprises 20 items with a
Likert-type format of 5 values, where the task simply consists of indicating to what extent
each of the reasons or motives provided on the scales affects the disposition of the participant

when studying.

These 20 items are distributed around 3 motivational factors: Learning Goals (factor
I); Performance Goals (factor 11) and Social Reinforcement Goals (factor 111) (Cronbach
a=.915). It should be noted that these types of academic goal are not mutually exclusive and
only express dispositions, such that students can pursue more than one of them. Again, to ad-
minister the test we chose a computerized version together with collective application in dif-

ferent classrooms of the Psychology School owing to the above-mentioned advantages.

Design

In order to analyze the efficiency of the intervention, we used a quasi-experimental
design, with pre- and post-treatment measurements, an intervention group, and an equivalent
quasi-control group. We performed an intentional or convenience sampling, where half of the
sample was selected as the experimental group and the other half as the quasi-control group.
Thus, both groups received the instruction equally in Critical Thinking skills through the

ARDESOS program, but only the experimental group also obtained instruction in motivation.

The Intervention Program

The working method used here for the intervention (explained below) covers the two
aspects that are crucial for improving Critical Thinking commented above: the cognitive
components (skills) and the motivational components (dispositions). Since they are both inti-

mately linked -that is, neither the cognitive skills nor the dispositions alone is sufficient to
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enable a person to think critically, the intervention incorporated, on one hand the consolidated
active learning methodology called ARDESOS for the acquisition of Critical Thinking skills
(Saiz & Rivas, 2011) and, on the other, an action program aimed at the supervision and con-

trol of the students’ motivation, precisely the aim of the study.

The ARDESOS Program

To detect this improvement in the intellectual skills that underpin Critical Thinking,
we used the ARDESQOS program (for further information, see Saiz & Rivas, 2011). This pro-
gram is based on the direct teaching of skills by an expert instructor, where the intervention
focuses mainly on feedback about the learning process carried out rather than on the actual
learning of pure contents. The teaching-learning strategy was Problem-Based Learning (PBL),
using everyday problems. This methodology fosters metacognitive processes and allows stu-
dents to gain practice with real-life situations, where they must seek and investigate their own
answers and solutions before following the instruction in the classroom. This offers decisive
advantages for the success of the program. The aim in the sessions was for the students to
solve problematic situations actively, after which they were provided with a detailed analysis
and their work was assessed. This was followed by a discussion in class headed by the in-
structor, examining all the difficulties and doubts that may have arisen and a clarification of

these problems, Accordingly, the assessment was continuous.

For the work of the five content blocks -deductive reasoning, inductive reasoning,
practical reasoning, decision making and problem solving- 20-30 hours of face-to-face time
were available, divided in 15-20 weekly sessions of 90 min and a maximum time of 60 h, in-

cluding the students’ own work.

Regarding the large-group classes (50-60 students) all the concepts of the material
were worked, always starting out from activities carried out previously by the students and by
means of procedures of reflection and discussion by the instructor, together with the PBL
strateqgy, for the acquisition of the competencies in Critical Thinking. The small-group classes
were organized in seminars with a maximum of 15 students and then in subgroups with three
students in each, such that they were engaged in cooperative learning and work. In these clas-
ses, students reported the work they had been doing along the week and further time was al-
lowed, under the continuous guidance of the instructor, for discussing and debating all the

aspects that had emerged.
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The Motivation Program
To implement this intervention in motivation, on one hand we established a tutorial
program and, on the other, we performed a follow-up across the small group classes on the

interventions and the degree of involvement of the different students in these.

Before beginning the explanation, we wish to emphasize that the whole program was
offered to the students as a set of aides for them to perform their tasks. Thus, this support
worked on the motivation of the students through actions seeking the usefulness of the con-
tents to be learned, and hence also facilitate the transfer of the knowledge gained to real-life
situations in an integrated way. Accordingly, the idea was to provide an accompaniment to the
students along the instruction period, which would provide support for the difficulties that

might emerge and practical use of the skills of Critical Thinking in an integrated way.

For a better reading and follow-up of this tutorial program, below we offer a scheme
of the different parts involved in the intervention:

1) Starting-block group tutorials

2) Record of behavior in the small-group classes and entries in a loghook ad-
dressing concerns arising in practicals.

3) Follow-up tutorials or work group tutorials

4) Closing-block group tutorials.

Starting-block group tutorials

This type of tutorial was always implemented at the beginning of the content blocks
and these tutorials were held with groups of 15 students. Since there were three groups of 15
students each, and bearing in mind that we were working five content blocks, throughout the
study the motivation instructor performed 15 starting-out tutorials. The aim underlying these
tutorials was to offer an introduction of the contents in a way applied to different contexts,
without addressing any of the theoretical aspects of the content and following a previously
established guide in order to develop a systematic intervention among the different groups.
Each session lasted 20-30 min and was always held before the corresponding block began in
the large-group classes under a time schedule established within the regular classes of the

subject.
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The general scheme of action is detailed below:

1. Making contact with the students at the start of each of the content blocks. When it was the
first group tutorial of the intervention, an explanation of the dynamics to be followed with the
motivation program was offered to the students so that they could have a global orientation of
the process to be followed.

2. Exploration of the previous knowledge of the students with respect to the corresponding block
(what do you do when...? How do you cope with a situation in which...? How would like to
have acted when...?) and the provision of suitable feedback.

3. Synthesis of the comments and their re-focusing towards utility through the goals and sub-
goals of the work.

4. Clarifications and recommendations regarding the importance of adaptability and flexibility of
standards for action.

5. A clarifying and reminder summary of the tasks to be developed by the students in each block.

Closing of the group tutorial.

With this series of actions, the aim was to facilitate initiation in the content block for later
large-class groups. Thus, we provided the students with a first contact with the essential skills
of Critical Thinking with a view to promoting learning with significance as regards its utility

and the putting into practice of the contents to be developed in later classes.

Record of behavior in small-group classes and logbook of reflections derived  from
the practical work.

Once we had performed the starting group tutorial, the following step in the interven-
tion involved making a record of the types of behaviour in the small-group classes. Each
group of 15 students received one practical class per week, which lasted 90 min and was
aimed at discussing and debating the tasks performed by the work group.

In each of these classes, the motivation instructor was a simple observer and merely
recorded the comments made by the students, involving aspects such as: degree of participa-
tion in the practical work; whether or not spontaneous interventions were made, the number
of these, the type and number of questions asked of the instructor (conceptual questions or
questions about situational models), and whether the students asked for help from their peers
and what type of help this was. All this information served as feedback for adjusting the in-
terventions in the follow-up tutorials and allowed us to check whether there were any changes

in the intervention of the students in the practical work or not.
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At the end of the practical sessions, the students were asked to reply individually to the
question about the utility of the skills worked during the session (What utility does all we have
seen today in this small-group class have for you in your daily life?) in their “reflections log-
book™ about the practicals. These involved short comments in which the students described
the personal use they made in their daily lives of the Critical Thinking skills they were work-
ing, after which this information was debated in the follow-up tutorials, both with the motiva-
tion instructor and with the rest of the students’ peers. Thus, it was possible to exchange im-
pressions, learn new skills, engage in self-regulated behaviour, etc. Likewise the students
were requested to add other annotations to their log book that they considered to be relevant
for development in the follow-up tutorials, such that each student had to elaborate a logbook
so that, as the blocks were closed, the trajectory followed by each of them could be tracked
and the students could become aware of the steps followed and focus on the achievements

attained.

Follow-up Tutorials or Work-Group Tutorials

This type of tutorial was carried out on each subgroup formed by three students who
performed the tasks weekly along the subject. They were performed during the week available
between the small group class and the following one, such that along the semester a total of
12 follow-up tutorials for each of the 15 work groups were carried out. The approximate dura-

tion of each was 10-15 min.

In these mini-group sessions, our aim was to monitor and follow up the performance
of the group of students with respect to the applications they made of the skills of Critical
Thinking in their daily lives and the difficulties they found in applying the process. All this

was to foster their motivation.

These tutorials were carried out according to pre-established protocols in order to fa-

cilitate a systematic intervention in the different student groups.

At the same time, all the data were collected in a record. The work schedule was as
follows:

1. A brief introduction to the session

2. An exploration of effort vs. motivation. In each tutorial the aim was to check how

the process of elaboration and presentation of the week’s work had been done; how the stu-
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dents had overcome their difficulties, and the evaluation of the amount of effort they had in-
vested in all this, with a view to monitoring the performance of the working group and work-
ing the process of activating skills. Additionally, we had information provided by the behav-
iour record in the small-group classes that served, as reported above, as a readjustment and
feedback for the intervention during the session. In parallel, with the students we worked the
motivational aspects individually and differentially, seeking to promote the use of those skills.
At this point it is crucial to recall that each individual is singular and particular and that not all
motivational interventions work in the same way in those involved. Thus, we provided per-
sonal accompaniment throughout the intervention, attempting to regulate and control the be-
liefs of our students about the personal agency, of their emotion, and of their goals towards
the mastery and usefulness of Critical Thinking skills. In these sessions it is essential to create
an environment that will be sensitive to our students; one that would provide confidence,
challenge and support. To accomplish this, we used different strategies according to the de-
mands and circumstances in which our students found themselves in each session. In general
the most commonly used strategies would include the provision of reiterated feedback; empa-
thy regarding the difficulties encountered in performing the tasks, an explanation of the back-
ground knowledge before the start of the subject; an explanation of the disposition to learn the
contents of a subject; promoting reflection and continuous participation in the development of
the blocks; promoting the observation and analysis of behaviors with respect to the use of the
skills of Critical Thinking by oneself and by others; an explanation of the working methodol-
ogy whenever a student expressed doubts and became disorientation; emotional support and
then promotion of the perception of self-efficacy and self-control; interpretations of practical
cases and daily examples of the application of Critical Thinking skills and proposals for the
resolution of situations, and emphasis on the integration of skills for use in daily contexts.

3. Question about utility. The students were asked to comment on the annotations they
had made in their logbooks about the practical work done along the week. As each student
commented on the utility he or she had derived from the contents explored, debate and reflec-
tion emerged among the peers forming the work group. All contributions were reinforced pos-
itively and, in turn, different daily examples were proposed and analyzed; these were based on
what had been commented previously by the student. Thus, the aim was the transference of
the skills learned to contexts closest to our students’ daily lives.

4. Utility goals. We worked the approach subgoals for the setting up and use of the
skills of Critical Thinking in daily life. The idea was for the students to perform a process of

goal consolidation coupled with their idiosyncrasies in order to reach a good mastery of Criti-
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cal Thinking skills. To facilitate this, the students were given a “weekly task”. Such tasks de-
pended on the rhythm of the particular work group and the aim was to promote metacognitive
efforts with respect to how the students learned, how they applied and how they could im-
prove their competency, as well as facilitating the transfer to daily contexts. The focus we
gave these tasks for the achievement of the subgoals towards utility was as follows:

1) Recognition and identification of the use and practice-reflection about the skills of
Critical Thinking within its closest contexts, both academic and outside the academic
sphere (communications media, academic texts, news, debates, friends, family rela-
tions, etc).

2) Recognition-reflection about the use and practice of Critical Thinking skills in one-
self.

3) Identification and assessment of the practice of Critical Thinking skills in the context.

4) ldentification and assessment of the practice of Critical Thinking skills in oneself.

V. An improvement in the implementation and performance of the use of Critical
Thinking skills in others and in oneself.

5. Closing of the tutorial(s). In this we offered a short synthesis with a concise expla-
nation of the utilities of the skills commented by the students, placing emphasis on the im-
portance of making an effort to detect them and applying those skills in daily situations. Final-
ly, we proposed the following goal to be reached and encouraged the students to put into prac-
tice the skills of the block in hand.

Closing-block group tutorials

These tutorials took place once the block of contents in question had been closed.
Likewise, groups of 15 students were formed, such that five closing block group therapies
were performed for the same group together with a total of 15 closing-block group tutorials to
be developed by the instructor in motivation, each of them lasting 20-30 min. The aim pur-
sued in these tutorials was to elaborate a synthesis of all the “practical” contents offered by
the different groups of students, debated across the sessions. Each closing-block was per-
formed following pre-established protocols, first to facilitate a systematic intervention in the
different groups of students and, second, to obtain a compilation of all relevant aspects debat-
ed in the sessions, so that at the end of each corresponding block all the groups would have
the same information from both the starting-block group tutorials and from the follow-up tu-

torials.

Electronic Journal of Research in Educational Psychology, 11(2), 367-394. ISSN: 1696-2095. 2013, no. 30 -381—
http://dx.doi.org/10.14204/ejrep.30.12168



Sonia Olivares et al.

Additionally, the general scheme of action in the closing block tutorials was as fol-
lows:

1) A brief introduction, in which the development of the block and the difficulties aris-
ing were explored.

2) Recapitulation with respect to the utilities worked concerning Critical Thinking
skills seen in the block in question. Reflection and self-assessment of the trajectory performed
and the goals achieved.

3) Synthesis of the information pursued and the provision of feedback corresponding to
the interventions of the students.

4) Integration of the utilities of the working-block with respect to the rest of the skills
seen in the previous blocks.

5) Promotion of self-reflection and transference of the skills to daily life situations.

Procedure

Application of this teaching initiative was carried out along a semester in the class-
rooms of the School of psychology of the University of Salamanca. One week before begin-
ning the instruction we applied both the PENCRISAL and the AGQ tests in all students. We
proceeded likewise one week after the end of the intervention in order to collect the second
measurement of the variables. The time elapsed between the pre-treatment and the post-

treatment measurements was 4 months. The intervention was carried out by two observers.

Data analysis

To check the degree of fit to the normal Gaussian model we performed an exploratory
and descriptive study of all the measurement variables using the usual tools, box diagrams
and tests of goodness of fit of the Kolmogorov-Smirnov test. Once this had been checked,
ANOVA was implemented to explore the effect of the initiative and thus determine whether
there were significant differences between the pre- and post-intervention situations. Data

treatment was accomplished using the SPSS package (version 18.0).
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Results

We first performed a descriptive analysis of the properties of our sample according to
the pre- and post-measurement times, both at global level (total sample) and by intervention
groups. We then implemented Student’s t test and ANOVA.

Regarding the descriptive analysis of all the variables in the different conditions of the
study, we observed that some of them were not distributed according to the normal curve be-
cause they showed distributions with markedly negative and leptokurtic asymmetry indices

and kurtosis.

Table 1. Comparison of the pre-test measurements in total Critical Thinking and motivation
and their corresponding factors as a function of the intervention groups

Difference Student’s t test
Variables n Mean Star]da}rd between p-sig.
eviation t Value gl r
means (bilateral)
Total Critical ge. 44 2532 6.15
Thinking gc. 45 2422 7.15 1.10 774 87 441N
Practical Rea- g.e. 44 5.43 2.13
soning gc 45 496 2.52 A7 .960 87 340N
Deductive ge. 44 3.57 2.23 NS
Reasoning gc. 45 356 1.96 .01 .028 87 977
Inductive Rea- ge. 44 4.16 1.75 NS
soning gc 45 387 1.68 .29 802 87 425
Decision Mak- g.e. 44 5.18 1.96 NS
ing gc. 45 533 1.97 -15 -.362 87 718
Problem Solv-  ge. 44 7.07 2.89 NS
ing gc 45  6.67 2.45 40 .706 87 482
Total Motiva- ge. 44  65.66 6.00 NS
tion gc. 45  66.67 5.45 -1.01 -.829 87 409
Learning ge. 44 2993 4.08 NS
Goals gc 45 3138 3.32 -1.45 -1.832 87 .070
Achievement ge. 44  26.00 3.58 NS
Goals gc. 45 2562 3.29 .38 518 87 606
Social rein- ge. 44 9.73 3.22
forcement gc. 45 967 3.00 21 .092 87 927 NS
Goals

NS= correlation not significant (p >.05) *Significant at the .05 level ** Highly significant at the .01 level

Then, we implemented ANOVA, in which we compared the pre-post measurements
and the groups with one another in all the measurements analyzed. We also calculated the
effect of the change in each case. First, we conducted an analysis of the assumption of nor-
mality and homogeneity of variances in the sample. The Kolmogorov-Smirnov test revealed
that the sample in the pre-measurement period maintained a normal distribution with p<.05 in
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all the study variables, with the exception of the inductive reasoning factors (p<.00) and so-
cial reinforcement goals (p<.01), where there was a slight deviation from the normal curve.
However, we did not attribute much importance to this since the p value, although at <.05,
was still > .01). However, in the post- condition we found that as well as inductive reasoning
and the social reinforcement goals the learning goals factor and achievement goals did not
meet the principle of normality either, with p<.05 (Pirpost=-04; Propost=-00; Pacpost=-00;
Psrepost=-00). The other variables, did meet it. Regarding the principle of homogeneity, the

Levene contrast revealed that this condition was met in all the variables studied.

The ANOVA results showed that regarding the total Critical Thinking variable, with re-
spect to the pre-post measurements, there were significant differences, with p<.05 (Fcr (1,
82)= 78.27, p = .00), where the post- condition revealed greater performance (Mpre= 24.77,
Mpost= 33.72). As also occurred at the intergroup level p<.05 (Fcr (1, 82)= 4.25, p = .04), the
experimental group had a significantly higher mean (Meg= 30.38) than the control group
(M= 28.11). However, regarding the intersection between the group and the tie of applica-

tion there were no significant differences p>.05 (Fcr (1, 82)= 1,35, p = .24) (see table 2).

Table 2. Summary of the significance of the effects of both factors on the total
Critical Thinking variable

Eta2
Variable Means & SD FACTOR gl MC F p Power partial
Applic. pre. 24.77 Applic. post. 33.72 . o )
(s.d. 6.66) (s.d. 7.58) Applic. Pre/Post 1y 82 3569.745 78.278 .000 474
G.E. 30.38 G.C.28.11 -
Total Critical (s.d. 5.26) (s.d. 5.14) Group Exp/Cont 1y 82 230.337 4.254 .042 - .047
Thinking G.E.pre. 2531  G.E. post. 35.45
(s.d. 6.15) (s.d. 8.00) . NS
G.C.pre. 2422  G.C. post. 32.00 Group/Applicac. 1y82 61.880 1.357 .247 .210 .015
(s.d. 7.15) (s.d.6.71)

NS= correlation not significant (p > .05) *Significant at the .05 level ** Highly significant at the .01 level

Regarding the results obtained for the five factors of Critical Thinking according to the
pre-post times of measurement, it was seen that there were significant differences in all the
factors (Fpr (1, 82)= 54.69, p < .01; Fpr (1, 82)= 53.37, p < .01; Fir (1, 82)= 60.78, p < .01;
Fowm (1, 82)= 37.75, p < .01) except in problem solving (Fps (1, 82)= .20, p = .64). As ex-
pected, the scores obtained at pre- were lower than those recorded after the intervention. In

the comparison among groups, we observed statistically significant differences, in consonance
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with the intervention only in the practical reasoning factor (Fpr (1, 82)= 6.43, p < .01) with
respect to the other factors (Fpr (1, 82)= 1.19, p = .27; Fr (1, 82)= 2.35, p = .12; Fpm (1,
82)= .11, p =.73; Fps (1, 82)= .862, p = .35). With respect to the interaction of the two levels,
neither were there any significant differences in any of the five factors (Fpr (1, 82)=1.82,p =
18; For (1, 82)= 1.45, p = .23; Fir (1, 82)= .21, p = .64; Fpm (1, 82)= .87, p = .35; Fps (1,
82)= .00, p = .95). It was seen that although the measurements increased as a result of the in-

tervention, the difference among the groups was not significant; both improved their perfor-

mance equally (see table 3).

Table 3. Summary of the significance of the effects of both factors on the practical, deductive and

inductive reasoning, decision making and problem solving variables

Variable Means & SD FACTOR gl MC F p Power pE:?iil
Aprélslg- ';rg'g'lg ApFE's"é' "2025)7 T4 ppplic. PrefPost 1y 82 290.644 54695 .000%* - 386
oractica g('ff:é 83165030) Group Exp/Cont  1y82 39582 6434 013 - 069
Reasoning G.E.pre.543  G.E. post. 8.45
G(é.dbrzellj)% G(CS'%OZS'E‘;)M Group/Applicac. 1y82 9700 1825 180N 267  .021
(s.d. 2.52) (s.d. 2.66)
Ap‘é's"é' grgé‘;"% Appzlscdpgsé.él')iSZ Applic. PrefPost 1y 82 227.788 53372 .000%* - 380
g;’:;gcrf:xg ((;"5'14% g.g.fss;)) Group Exp/Cont 1y82 6642 1192 278 101 014
G.E.pre.357  G.E. post. 6.20
(s.d. 2.23) (s.d. 2.31) Group/Applicac. 1y82 6.215 1.456 .231S 222 .016
G.C.pre.3.56  G.C. post. 5.44
(s.d. 1.96) (s.d. 2.34)
4@5?28 ‘f%) Ap'('scapisggi'og Applic. Pre/Post 1y 82 192510 60.785 .000** - 411
F'Qg‘sjg;'i‘% (SaEf';f) g'g'fg; Group Exp/Cont 1y82 7.734 2350 129 329 026
G.E.pre. 416  G.E. post. 6.36
s.d. 1. s.d. 1. roup/Applicac. 1y ) . . . .
d.1.75 d. 1.90 Group/Appli 1y82 690 218 .642% 075  .002
G.C.pre.3.87 G.C. post. 5.82
(s.d. 1.68) (s.d. 1.83)
S’Z‘EFE'S'Z' qrgé) App('s'cd pzozti;m Applic. PrefPost 1y 82 137.170 37.752 .000%* - 303
[Kjnggn ((;’516613 83165097) Group Exp/Cont 1y82 593 115 .736" 063  .001
G.E.pre.5.18  G.E. post. 7.20
(s.d. 1.96) (s.d. 2.34) Group/Applicac. 1y82 3.170 .872  .353"® 152 .010
G.C.pre.5.33  G.C. post. 6.82
(s.d. 1.97) (s.d. 2.08)
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Applic. pre. 6.86 Applic. post. 7.04  » i profpost 1y82 1434 209 649 074 002

(s.d. 2.67) (s.d. 2.66)
Psroolt\’/'ii'g (del? 91;4) gﬁfég Group Exp/Cont 1y82 6461 862 356 151 010
G.E.pre.7.07  G.E. post. 7.23
(s.d. 2.89) (s.d. 2.86) Group/Applicac. 1y82  .019 .003 .959"S .050 .000
G.C.pre.6.67 G.C. post. 6.87
(s.d. 2.45) (s.d. 2.48)

NS= correlation not significant (p > .05) *Significant at the .05 level ** Highly significant at the .01 level

Regarding the total motivation variable, the data show that in the intra-group factor
there were significant differences p<.05 (Ftm (1, 82) =5.99, p <.01). These differences were
seen in the means, but, in this case, in the sense opposite that expected since the scores de-
creased in the post-measurement period (Mtmpre = 66.16; Mrmpost = 64.09). Significant differ-
ences were also seen with respect to the relationship between the intervention groups and the
time of pre-post application (Frm (1, 82)= 6.95, p < .01), where we observed that the experi-
mental group maintained their scores on both measurements (Mgegpre = 65.66; Megpost = 65.82),
whereas in the control group we observed a significant decrease in the scores, in disagreement
with the intervention (Mcgpre= 66.67; Mcapost= 62.38). However, at inter-group level, no sig-
nificant differences were found (Frm (1, 82)= .94, p = .33) (see table 4).

Table 4. Summary of the significance of the effects of both factors on the total
motivation variable

Variable Means & SD FACTOR o] MC F p Power pimil
Applic. pre. 66.16  Applic. post. 64,09 : * )
(s.d. 5.72) (s.d. 8.42) Applic. Pre/Post 1y 82 189.715 5.998 .016 .065
G.E. 65.73 G.C. 64,52 NS
Total (s.d. 6.28) (s.d. 5,54) Group Exp/Cont 1y82 65.837 .940 .335 .160 .011
Motivation G.E. pre. 65.66 G.E. post. 65,82
(s.d. 6.00) (s.d. 8,49) . i
G.C. pre. 66.67 G.C. post. 62,38 Group/Applicac. 1y 82 220.075 6.958 .010** .074
(s.d. 5.45) (s.d. 8,09)

NS= correlation no significant (p > .05) *Significant at the .05 level ~ ** Highly significant at the .01 level

With respect to the results obtained for the three motivation factors according to the
pre-post measurements, it was found that there were no significant differences in any of the
factors (Fig (1, 82)=1.46, p =.22; Fac (1, 82)=3.86, p < .05; Fsrg (1, 82)=1.95, p =.16). The
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means of the scores show that there was a decrease in the learning goals and achievement

goals factors, in disagreement with the intervention, and yet in the social reinforcement factor

there was a slight, but not significant, increase in the scores, in agreement with the interven-

tion. Likewise, there were no significant differences between the experimental and control
groups (Fic (1, 82)= .41, p = .52; Fac (1, 82)= .42, p = .51, Fspc (1, 82)=1.04, p = .31), where

the performance means were similar among the groups Neither were there significant differ-

ences in the relationship between the pre-post measurements and the intervention groups (F.c
(1,82)=2.21,p=.14; Fac (1, 82)= .07, p = .78; Fsrc (1, 82)= 1.83, p = .17) (see table 5).

Table 5. Summary of the significance of the effects of both factors on the learning, achievement
and social reinforcement goals variables

Variable Means & SD FACTOR gl MC F p Power pit?iil
Applic. pre. 30.65 Applic. post. 29.95 : NS
(s.d. 3.77) (s.d. 6.12) Applic. Pre/Post 1y 82 21.692 1.469 .229 224 .017
G.E. 30.011 G.C. 30.60 NS
Learnings (s.d. 4.77) (s.d. 3.79) Group Exp/Cont 1y82 15417 416 .521 .098 .005
Goals G.E. pre. 29.93 G.E. post. 30.09
(s.d. 4.08) (s.d. 6.60) . NS
G.C. pre. 31.38 G.C. post. 29.82 Group/Aplicac. 1y82 32.704 2215 .140 .313 .025
(s.d.3.32) (s.d. 5.69)
Applic. pre. 25.81 Applic. post. . NS
(s.d. 3.42) 24.56 (s.d. 6.16) Applic. Pre/Post 1y 82 68.990 3.868 .052 494 .043
Achievement G.E. 25.46 G.C.24.91 NS
Goals (s.d. 4.50) (s.d. 3.43) Group Exp/Cont  1y82 13.695 .423 517 .099 .005
G.E. pre. 26.00 G.E. post. 24.93
(s.d. 3.58) (s.d. 6.75) Group/Applicac.  1y82 1.394 .078 .780"° .059 .001
G.C. pre. 25.62 G.C. post. 24.20
(s.d. 3.29) (s.d. 5.58)
Applic. pre. 9.69  Applic. post. 10.44 . NS
(s.d. 3.00) (s.d. 5.47) Applic. Pre/fPost 1y 82 25.011 1950 .166 .282 .022
Social G.E. 10.46 G.C.9.67
Reinforcement A o Group Exp/Cont  1y82 27.638 1.040 .311M 172 .012
Goals (s.d. 4.05) (s.d. 3.19)
G.E. pre.9.73 G.E. post. 11.20
(s.d. 3.22) (s.d. 6.10) Group/Applicac. 1y 82 23551 1.836 .179NS .268 021
G.C. pre. 9.67 G.C. post. 9.69
(s.d. 3.00) (s.d. 4.71)
NS= correlation not significant (p > .05) *Significant at the .05 level ** Highly significant at the .01 level
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Discussion

The results of the present study show, although with some reserve, that the initiative
used was successful. Regarding instruction in Critical Thinking skills, the results concerning
efficiency were satisfactory. The dimensions of practical reasoning, deduction, induction and
decision-making improved after the intervention, a substantial change occurring in both
groups, although better performance was seen for the experimental group owing to the inter-
vention focusing on motivation. As seen, the intervention in motivation channeled through
utility helps students in their promotion towards greater transfer, which leads to greater inte-

gration of contents and hence better performance.

Nevertheless, we believe that an interpretation to the effect that no significant im-
provements occurred in the problem-solving factor rests on the fact that we were dealing with
a temporally short block, which did not allow a significant interiorization of the procedures.
At the same time, we believe that both decision making and problem solving were worked to
a similar extent as regards general strategies. In fact, it is very difficult to separate these two
strategies because a large part of the cases in which a problem is solved are done through
choice. In the future, we hope to tackle the consideration of these two dimensions as a special
case of each other. In any case, these results allow us to continue to work in the direction

adopted with a view to improving our teaching and assessment work.

Thus, our hypotheses would be partially confirmed since, on one hand, an increase in
performance was seen in the scores on Critical Thinking, thanks to the ARDESOS interven-
tion and, on the other, the experimental group obtained a better performance than the control
group on some of the variables studied. Additionally, it could be concluded that the interven-
tion in motivation was efficient since it helped to improve performance, although not suffi-
ciently so to produce significant differences in all of the variables studied, especially when

dealing with results obtained from the intersection of the intra and inter-group levels.

However, regarding the scores obtained in motivation, we observed that at intra-group
level there were significant differences, although in the sense opposite the hypothesis posited,;

that is, after the intervention the mean of the scores on motivation underwent a decrease of
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two points instead of increasing. At the inter-group level, no significant differences were ob-
served since both groups attained similar means. Nevertheless, at the intersection of the two
levels there were significant differences, such that the experimental group maintained its
mean in motivation along the intervention, while in the control group it decreased significant-
ly, despite having scored higher (1 point) with respect to the experimental group in the pre-

measurement of the intervention. However, this observation was not significant.

In light of the foregoing, our data seem to favor the hypothesis proposed. Although we
expected a significant increase in the scores on motivation in the experimental group with
respect to the control group, the results confirm the idea that even though that increase was
not achieved there was at least a maintenance of those scores in the experimental group. By
contrast, in the control group, which did not receive the program for motivational help, a de-
crease was seen in the mean scores at the end of the intervention. The explanation for this is
clear, learning Critical Thinking skills is very costly and requires considerable investment in
continued effort. The fact that this type of learning demands considerable willingness means
that if along the instruction the disposition of the students to learn such skills does not receive
feedback there exists the possibility that the scores in motivation will fall, as we see from the
results, and with this performance in Critical Thinking. Accordingly, we believe that thanks to
the intervention performed in the experimental group, motivation, although not increasing,
was maintained along the intervention. As is evident from what has gone before, this chal-
lenge is difficult to meet. Thus, thanks to the intervention we were able to improve the per-
formance in Critical Thinking of this group to a significantly greater extent than that of the
control group. However, although the performance of this latter group was reduced in com-
parison with the experimental group, its performance did increase along the intervention,

which we attribute mainly to the curricular context.

Finally, it may be deduced that motivation is a construct that modulates Critical Think-
ing but that, alone, it is unable to increase performance in Critical Thinking skills. As stated at
the beginning of this contribution, with dispositions we would only obtain a minor increase in
performance in these skills. Vice-versa, by only intervening in Critical Thinking we would be
unable to attain such performance scores. Indeed, both factors —dispositions and skills- are

necessary for the good use and practice of these skills and their transfer to daily life.
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Up to here, we have explained what is in agreement with our prognoses. Now it is time
to see what does not fit in with our approaches and what seems to be the fruit of the limita-
tions of our procedure. First, the test chosen to measure the motivation construct was not the
best option for picking up on the essence of what we were seeking from the intervention .
Second, our method of instruction in motivation to a large extent worked, as may be seen
from the results discussed above. However, as usually occurs with intervention processes
there are always factors that cannot be adquately controlled in context of the whole learning
situation, which —additionally- is in part governed institutionally. It is possible that if the limi-
tations referred to, such as those mentioned in the problem-solving dimension, had been con-
trolled we could have obtained some of the results that were not if fact achieved. It should be
noted that the tutorial program depended on the good functioning of the instruction in Critical
Thinking skills. Currently, we are considering these limitations and modifying the instruction.
At the same time, we are revising all the guidelines followed in the procedure with a view to
improving the whole motivation intervention. Thirdly, certain negative effects may have oc-
curred in the group work, which could have led to the decrease in performance or effort and
which that were not solved in the tutorials (Salomon & Globerson, 1989). Our method does
not consider controlling these limitations in team work. Accordingly, the fact that some of the
results were not obtained could have been due to a lack of control in the group work. Current-
ly, as stated, we are studying how to incorporate controls to prevent such biases. One that has
been tested in a study carried out previously is to use an anonymous system for the assess-
ment of the efforts of the group members by each of its components This assessment weighs
the grade of each member of the group on each task such that performance may improve or
worsen as a function of the effort made in the group work. Apr from this, there are also other

aspects that we are considering for future research.
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