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INTRODUCTION
The context

To actively participate in a society that aims to be pluralistic and sustainable, it is
essential that citizens have the ability to constructively critique systems, behaviors, and
hierarchies, evaluate different perspectives, explore strategies for change, and put them
into practice (Morancho & Mantilla, 2020). With this focus in mind, several
international organizations and scholars have put in evidence the skills university
students must acquire for the 21st century, indispensable for the exercise of a full, active
and creative citizenship. They all highlight critical thinking and creativity as paramount
(Barry, 2012; European Commission, 2016; OECD, 2018; WEF, 2020).

Critical and creative thinking is an indispensable requirement for economic and social
survival in a world characterized by accelerating change and increasing complexity
(Paul (1995). It plays a crucial role for socio-political participation (Camas Garrido et
al., 2018), as well as for the challenges on environment and global sustainability
(Magrabi et al., 2018). Society needs people who can reason and make informed
decisions, as an alternative to those who only possess a lot of information that quickly
becomes obsolete. Citizens who possess the ability to think critically and creatively are
better able to solve complex situations, take and defend their positions, and take
responsibility for their actions (OECD, 2018), which dictates that employers value skills
such as critical thinking and creativity more than the technical knowledge of their
employees (Lau, 2015). Therefore, fostering critical thinking skills is more fruitful for
students' personal, professional, and social lives than believing, repeating, and
memorizing seemingly immutable information (Mok & Yuen, 2016).

According to Kuhn (2016), the importance attributed to the development of critical
thinking in higher education is unquestionable. This requires higher education
institutions to have as a central goal that students learn to think and reason critically so
that, when inserted in the increasingly complex and uncertain society, they are able to
find the most effective alternatives, make the best decisions, and be able to solve the
problems they face (Abrami et al., 2008; Ahuna et al., 2014; Meepian & Wannapiroon,
2013).

Critical Thinking skills have often been associated with critical thinking dispositions.
Critical thinking dispositions are seen as a precondition for the development of critical
thinking skills (Ennis, 2011; Facione, 1990; Paul & Elder, 2006).

In recent years, literature has well put in evidence how positively cooperative learning
affects critical thinking skills development. However, although cooperative learning
entails core social skills related to critical thinking and literature recognizes it as an
effective strategy to promote critical thinking, there are scarce scientific studies on the
effectiveness of cooperative learning on the development of critical thinking skills
together with the related dispositions (Soo-mi & Ji-hoe, 2017; Rimiene, 2002), let alone
in higher education. In particular, in Portugal there are no studies on this topic.
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Thus, it is purpose of this study to:

- Analyze if cooperative learning using the methods Jigsaw and Group Investigation are
more effective in promoting critical and creative thinking skills than Lecture;

- Ascertain whether there are significant differences in the development of critical and
creative thinking dispositions between Group Investigation and Jigsaw cooperative
learning methods;

- Analyze whether there are correlations between critical and creative thinking skills and
dispositions in both cooperative learning methods.

Literature Review
Critical and creative thinking concepts

The concept of critical thinking, as in any scientific discipline, is controversial and does
not deserve unanimity. Its analysis from the perspective of different authors allows
defining it as the process of using cognitive skills to guide practice, which includes
conceptualizing, applying, analyzing, synthesizing, and evaluating data collected from
the knowledge resulting from experience, reflection, communication observation, and
self-regulation (Brookfield, 2012; Ennis, 2011; Facione, 1990; Paul & Elder, 2006).

According to Halpern (2002) “critical thinkers use these skills appropriately,
spontaneously and usually consciously in a variety of settings. That is, they are
predisposed to think critically” (p. 70).

In addition to cognitive skills, most researchers in the field of critical thinking highlight
dispositions as another (affective/attitudinal) component of critical thinking (Ennis,
2011; Facione, 1990; Halpern, 2002). Dispositions are viewed as a requirement and are
positively associated with improving critical thinking skills (Colucciello, 1997; Facione,
2000; Nieto & Saiz, 2010), since a disposition is a tendency to act or think in a certain
way. The dispositions of critical thinking involve “truth-seeking, open-mindedness,
analyticity, systematicity, self-confidence in reasoning, curiosity, and maturity of
judgment” (Facione, 2000, p. 74). Both dispositions and skills are characteristics Of
good critical thinkers (Facione, 1990). Improving them is a goal recognized as a lifelong
endeavor (Scriven & Paul, 1987).

On the other hand, many are the researchers who establish relationships between critical
thinking and creativity (Bailin, 2002; Bonk & Smith, 1998; Ennis, 1985; Paul & Elder,
2006; Thayer-Bacon, 2000) with no unanimity of perspectives (Ling & Loh, 2020;
Standish & Thoilliez, 2018; Weschler et al., 2018). Sometimes critical thinking is
considered as an algorithmic process - with step-by-step procedures, strictly organized
with respect to certain criteria - while creative thinking is seen as an action that
transcends established patterns and creates something new, through the use of
imagination. For Lipman (1991), critical thinking is conservative in nature while
creative thinking is characterized by being more skeptical and radical. Other authors,
countering this dichotomy, argue that critical thinking always involves imagination and
creativity in identifying problems, interpreting a situation, and dealing with new
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situations - and that, similarly, creative thinking also involves critical evaluation,
rational analysis, and judgment. Thus, the action of thinking well is simultaneously
critical and creative. For Bailin and Siegel (2002), “the terms critical thinking and
creative thinking can be used to refer respectively to generative and to the evaluative
aspects of thinking for purposes of analysis and discussion, but it is important to be clear
that these are not really two different kinds of thinking that can be engaged in
separately” (p. 187). Also, for Paul and Elder (2006), the two concepts are intrinsically
linked, developing in parallel. They consider that teachers should try to integrate them
during the teaching process (Lai, 2011), since good thinking requires the ability to
generate intellectual products. It requires the individual to be conscious, strategic, and
critical about the quality of those intellectual products. As Paul and Elder (2006) note,
“critical thinking without creativity reduces to mere skepticism and negativity, and
creativity without critical thinking reduces to mere novelty” (p.35). Sternberg (1989),
Anderson and Krathwohl (2001) consider creativity to be the last level of critical
thinking.

Fostering critical and creative thinking through the cooperative learning

Learning is an individual process promoted by social interactions, among students and
between students and teachers (Hanna et al., 2010). It is well known that social
interactions play a significant role in how students learn (Gillies & Boyle, 2008).
Higher-level reasoning results from cooperative learning, and new ideas and solutions
are more often generated in this learning approach, and greater transfer of learning
occurs compared with individual and competitive learning (Johnson & Johnson, 2014).
Since cooperative learning promotes socio-cognitive conflict when students are
confronted during group work with viewpoints that are different from their own, it
stimulates them to question and reorganize their thinking by integrating the ideas and
perspectives of others (Sills et al., 2016), providing the appropriate context for the
emergence of critical and creative thinking.

Defined as a classroom teaching and learning strategy, Cooperative Learning involves
students working in small (3-4 students) heterogeneous groups to achieve the same goals
and optimize their own and their peers' learning (Johnson & Johnson, 1999). However,
cooperative learning is not simply getting students to work together in groups (Johnson
& Johnson, 1999), as there are five characteristics that make cooperative learning
groups different from other types of working groups. According to Johnson et al. (2013)
these characteristics measure the effectiveness of cooperative learning and are: (1)
Positive Interdependence: it is established when students develop the belief that they are
one for all and all for one. That is, when students realize that they can only achieve their
goals if their group mates also achieve them, meaning that one's results are affected by
one's own and others' actions and that group participation alone is not enough to produce
high performance in group work (Cecchini et al., 2020); (2) individual and group
accountability: each member of the group is responsible for doing his or her part for the
proposed task, and there is no room for anyone to take advantage of the work of others
(Johnson & Johnson, 1999; Slavin, 1995); (3) stimulating interaction, preferably face-
to-face - occurs when students act responsibly and honestly, giving help and positive
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encouragement to other group members and make efforts to obtain shared benefits and
goals. In addition, they provide feedback to each other to improve their performance,
challenge each other's reasoning and conclusions, and explore different perspectives
(Johnson & Johnson, 2009); (4) social skills - students must develop the social skills
necessary for cooperation, as these enable them to work effectively in groups. Candler
(2021) states that lack of social skills is probably the main factor contributing to the lack
of success of cooperative groups. Examples of basic social skills include speaking in
turn, listening attentively, managing conflict, making decisions, and respecting the
opinions of others (Johnson & Johnson, 2009; Lopes & Silva, 2009; Sadeghi, 2012); (5)
group processing - means reflecting on the extent to which the group's objectives are
being achieved, whether or not the conduct of each element is being positive, and what
actions the group should or should not maintain in future tasks in order to improve its
effectiveness (Johnson & Johnson, 1999; Johnson & Johnson, 2009).

On the other hand, the effectiveness of cooperative learning also depends on the
teacher’s feedback. When teachers do not carefully structure cooperative activities, do
not interact with groups as they work, value only learning outcomes, and ignore their
own role in supporting learning, the effects of cooperation can be greatly reduced
(Cecchini et al., 2021; Wu & Liu, 2020). This perspective is also shared by Freire
(2019) who argues that for effective learning to take place, students must negotiate
meanings and cooperate with both peers and teachers, constituting themselves as a small
intellectual community.

These five characteristics of cooperative groups promote students' critical thinking,
when in groups they argue about the different points of view presented (Paul, 1995),
have many opportunities to debate their ideas, argue, express different points of view,
synthesize ideas. The frequent interactions that students engage in allow them to
stimulate and enhance higher-order thinking skills (Alsaleh, 2020; Bezanilla et al., 2019;
Gokale, 1995; Jacobs & Kimura, 2013). As already demonstrated in several studies,
cooperative learning has a significant influence on the development of critical and
creative thinking (Espey, 2018; Garcha & Kumar, 2015; Loes & Pascarella, 2017).
There is convincing evidence that cooperation allows individuals to achieve higher
levels of thinking and become critical thinkers (Devi et al., 2015).

Cooperative learning can be achieved through different methods, among them Jigsaw
and Group Investigation. In Jigsaw, students initially work in base groups on a subject
that has been divided by the teacher into different parts in order to solve a problem or
answer a question. When they finish analyzing it, students leave the basic groups and
those who have the same part of the subject matter join into expert groups. After the
time provided by the teacher for them to become experts in the different parts of the
subject matter is finished, they return to their base groups to teach each other (Slavin,
1995) solving/responding to the problem or question at stake. The problem-solving
process requires students to explain their perspectives, analyze, evaluate, and create
ideas, all functions which promote critical and creative thinking (Asyari et al., 2016).
The Jigsaw method is illustrated in Figure 1.
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Figure 1
The Jigsaw learning method

In Group Investigation, students in the same group determine the sub-themes to be
studied, organize the work plan and how they will present their findings to the rest of the
class. The presentations receive feedback from classmates and the teacher. The teacher
coordinates the work by giving feedback at different stages (Sharan et al., 2013). It has
several advantages. Among others, it encourages students to take the initiative for their
learning, to be creative and active, to learn to respect the opinions of others, to make
decisions together and to take responsibility for their learning (Barkley et al., 2014).
According to Slavin (2010), Jigsaw and Group Investigation are two of the cooperative
methods that enable higher levels of group discussion and debate. By organizing,
interpreting, and synthesizing information, they foster autonomous work and self-
regulation (Listiana et al., 2020), which are significantly related with the improvement
of critical and creative thinking skills and dispositions (Maison et al., 2021).

In Portugal, on the one hand, there are few studies that assess the development of critical
and creative thinking during university education, particularly of future teachers and
psychologists. On the other hand, although Cooperative learning is one of the
methodologies that the literature refers to as one of the most effective in the
development of critical and creative thinking (Loh & Ang, 2020), there are few studies
at the higher education level which focus on the promotion of these skills, and fewer
still, on cooperative learning and development of critical and creative thinking skills and
dispositions, the latter being considered equally important (Dwyer et al., 2016).

METHOD
Design

The study employed a quasi-experimental design with three equivalent groups in a
pretest and posttest (Cohen et al., 2018). The methodology followed in this study is
shown in Figure 2.
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Figure 2
Methodology of the study

Participants

This study included 106 undergraduate students (15 men and 91 women) enrolled in
three different classes of the 3rd year of a university in northern Portugal. One class was
Pre-Service Teaching (Basic Education, 1st cycle degree) and the others of Psychology
(1st cycle degree). The average age of participants was 21.4 years (SD = 4.61).

Pedagogical context / Procedures

Group 1 Experimental (Psychology, 1st cycle, 3rd year, 53 students, year 2019/20):
Cooperative learning method- Group Investigation

At the beginning of the semester the following activities were done in the first class: 1)
students answered the CCT test and CTDS (pretest) (presented below) ; 2) the teacher
organized heterogeneous groups of four to five students; 3) different roles were assigned
to each member of the group, on a rotating basis and adjusted to the objectives of the
activities. Throughout the following 15 classes with teaching periods of 120-minutes
long: 1) using Group Investigation (Slavin, 1995), the teacher provided one theme to
each group to be studied along the semester and some supporting documents. Students
in groups planned their work, selecting the sub-topics and conducting the investigation
according to the objectives and planned tasks; they received oral feedback from the
teacher while preparing the work and, at the end of the semester, they presented the
work to the class. At the end of the presentation, the teacher and other classmates gave
oral feedback. 2) students improved their work, incorporating feedback from colleagues
(feedback from peers) and from the teacher; 3) each group periodically developed a
reflection on the functioning of the group (group process), namely in relation to the
strengths, weaknesses and possible improvement strategies. At the end of the semester,
in the last class, the students answered the CCT test and CTDS (posttest).

Group 2 Experimental (Pre-Service Teaching, 18 students, 1st cycle, 3rd year,
2019/20): Cooperative learning method - Jigsaw

At the beginning of the semester the following activities were done in the first class: 1)
the students answered the CCT test and CTDS (pretest) (presented below); 2) the
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teacher organized heterogeneous groups of three to four students; 3) different roles were
assigned to each member of the group, on a rotating basis and adjusted to the objectives
of the activities. Throughout the following 15 classes with teaching periods of 120-
minutes long, 5 problem-questions were worked sequentially along the semester: 1)
using Jigsaw (Slavin, 1995) they read and analyzed articles delivered by the teacher on
teaching-learning-methods on which they had to answer problem-solving questions (eg.
which teaching-learning method is more adequate for the following learning objectives ?
and why?); 2) works were exchanged between groups to give and receive written
feedback between peers; 3) the teacher gave written feedback to the works of each group
after feedback given by their colleagues; 4) students improved their work, incorporating
feedback from colleagues (feedback from peers) and from the teacher; 5) each small
group made a final oral presentation to the whole class; 6) each group periodically
developed a reflection on the functioning of the group (group process), namely in
relation to the strengths, weaknesses and possible improvement strategies At the end of
the semester, in the last class, the students answered the CCT test and CTDS (posttest).

Group 3 Control (Psychology, 1st cycle 3rd year, 35 students, 2019/20): Lecture

At the beginning of the semester, students took only the CCT test in the first class
(pretest). Over the next 15 classes with teaching periods of 120-minutes long, the course
content was taught by the teacher. The syllabus contained topics involving notions of
CCT. These were taught in a theoretical manner, and activities promoting CCT notions
were not the main focus. The lesson content was supported by PowerPoints. Interaction
was predominantly teacher-student, knowledge-based questions. Students asked
questions to clarify doubts and performed individual exercises to check their learning.
At the end of the semester, in the last class, students only took the CCT test again.

Instruments

Two instruments were used to measure the development of critical thinking skills and
dispositions. The first one is the Critical and Creative Thinking (CCT) test validated for
the Portuguese higher education population (Lopes et al., 2019a), which evaluates the
CT skills. The CCT test gives an everyday problem situation (a scenario) that can be
characterized as problematic and for which solutions must be provided, but it does not
need specific knowledge of any subject. The respondent is asked to answer a set of six
open-ended questions (e.g., “Identify the problem presented in the text”; “Identify the
solutions for the problem presented in the text”; “Compare the solutions that you have
identified”), which refer to different cognitive tasks and require their appreciation and
resolution, using CT skills, taking in consideration the Bloom’s taxonomy revised by
Anderson and Krathwohl (2001) and Facione (1990) into the following CT skills
classification: (i) interpretation, (ii) analysis, (iii) explanation, (iv) evaluation, (v)
synthesis and (vi) production/creation. The test total score ranges from 0 to 25 points.
The inter-judge reliability (Cohen kappa coefficient) ranged between 0.76 and 0.93
(Lopes et al., 2019a).

The second instrument is the Critical Thinking Dispositions Scale (CTDS). The CTDS
is a self-report instrument consisting of 35 Likert scale questions designed to understand
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college students’ dispositions. This instrument presents 35 items (e.g., “I try to solve
problems using reasoning”; “When I assess a topic, I do so impartially”; “People say
that I make very thoughtful decisions”) and consists of a model of dispositions with
heptafactorial structure based on the Facione Delphi report: truth-seeking, open-
mindedness, Analyticity, systematicity, CT self-confidence, Inquisitiveness, and
Maturity of judgment. It is a likert type scale test validated for the Portuguese
population (Lopes et al., 2019b). The CTDS reliability is very good (a = .94) and of the

subscales ranges from 0.62 to 0.75.
Ethical considerations

This study followed the ethical requirements of the EFPA - European Federation of
Psychologists' Associations (EFPA) as well as the OPP - Ordem dos Psicologos
Portugueses. All ethical principles were respected, ensuring that all participants knew
and accepted the principles of informed consent, voluntary participation and
confidentiality of their answers.

FINDINGS

Analysis was conducted with IBM SPSS Statistics 25.0 using independent and paired
sample t tests, or the nonparametric alternatives (Wilcoxon signed-rank test, Kruskal-
Wallis test and the Mann-Whitney test) depending on the validity of the tests’
conditions. As a measure of the effect size, Cohen d was used.

The results of the participants’ score in the CCT test are presented in Table 1. Both
intervention groups had significantly higher average score in the CCT posttest than in
the pretest, whereas the control group did not have a significant change. Therefore, one
can infer that cooperative learning methods were more likely to promote the
development of critical and creative thinking students’ skills. However, no significant
differences were found between the two intervention groups that used the Group
Investigation method and the Jigsaw method (t(110) = -0.343, p = .732).

Table 1
Analysis of the total score in the CCT test
Group Investigation Jigsaw Lecture
(N =53) (N=18) (N=35)
Pretest 12.7 +3.80 11.3+2.66 13.4+284
Posttest 16.3+3.31 14.6 £2.95 12.3+3.76
Gains 3.58 £3.95 3.28£2.89 -1.03 +3.89
. t(52) = 6.60. p <. 001 t(17)=4.82.p<.001  t(34)=-1.56. p=.127
Mean differences d=0091 d=113 d=-026

From the analysis of student scores in each dimension of the CCT test presented in
Table 2, results show that: the experimental group 1 (Group investigation) increased
significantly the average score in evaluation, synthesis and creativity (fluency, flexibility
and originality); the experimental group 2 (Jigsaw) had a significant increase in the
scores of explanation and in creativity (flexibility); as for the control group, there was a
significant increase in the CCT test score for the dimension Analysis_a (inference), and
there was a significant decrease in creativity (flexibility and originality).
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Table 2
Analysis of the total score in the CCT test for the groups for each skill

Dimension Group Investigation (N =53)  Jigsaw (N =18) Lecture (N = 35)

Interpretation Pretest 147+1.01 0.78£0.81 1.06 + 1.06
Posttest 1.62 +0.92 1.00 + 0.97 1.31+1.02
Wilcoxon Signed Z=0.90, Z=0.91, Z=1.33,
Ranks Test p=.371 p = .366 p=.182
Kruskal-Wallis Test y2(2) =0.38, p =.828

Analysis a Pretest 2.17+0.38 2.00 +£0.00 2.03+0.30

(inference) Posttest 2.17 £ 043 2.00 +0.00 2.17 £0.38
Wilcoxon Signed Z=10.00, Z=10.00, 7=2.24,
Ranks Test p=1.00 p =1.00 p =.025
Kruskal-Wallis Test x2(2) = 3.36, p = .187

Analysis b Pretest 1.19+0.68 1.17+0.51 0.97 £0.62

(argumentation) Posttest 1.34 £ 0.55 1.22 +0.55 1.06 +0.77
Wilcoxon Signed Z=-1.30, Z=0.38, Z=0.69,
Ranks Test p=.193 p =.705 p=.491
Kruskal-Wallis Test x2(2) = 0.65, p =.724

Explanation Pretest 1.42 +£0.97 0.89 £ 0.47 1.57 £ 0.66
Posttest 1.68 + 1.00 2.00 +0.77 1.66 + 0.94
Wilcoxon Signed Z=1.46, Z =357, Z=-0.44,
Ranks Test p=.144 p <.001 p =.658
Kruskal-Wallis Test  »2(2) = 11.33, p =.003

Evaluation Pretest 1.25+1.04 1.17+0.51 1.23+0.69
Posttest 1.58 +0.89 1.56 +0.78 1.03 £ 0.66
Wilcoxon Signed Z=1.99, Z=1.66, Z=-1.38,
Ranks Test p =.047 p=.097 p =.166
Kruskal-Wallis Test  »2(2) = 7.30, p = .026

Synthesis Pretest 1.32+1.40 1.33+1.41 1.03+1.01
Posttest 225+1.11 2.06 +1.26 1.26+1.22
Wilcoxon Signed Z=23.57, Z=1.90, Z=1.04,
Ranks Test p <.001 p =.058 p=.297
Kruskal-Wallis Test  »2(2) =4.11, p =.128

Creativity - Pretest 1.13+0.71 1.00£0.34 1.37£0.60

Fluency Posttest 1.66 +0.76 1.22+0.43 1.09+ 0.70
Wilcoxon Signed Z =355, Z=1.63, Z=-1.69,
Ranks Test p <.001 p=.102 p=.092
Kruskal-Wallis Test »2(2) = 15.36, p <.001

Creativity - Pretest 1.02+0.54 1.06 £ 0.42 1.86 £0.36

Flexibility Posttest 1.72 £ 0.46 1.39 £ 0.50 1.14 £ 0.69
Wilcoxon Signed Z=5.24, Z=212, Z=-3.99,
Ranks Test p <.001 p=.034 p <.001
Kruskal-Wallis Test »2(2) = 50.01, p <.001

Creativity - Pretest 1.77 £0.93 1.94+0.54 226 +0.51

Originality Posttest 2.30+0.50 2.17 £0.38 1.71£0.86
Wilcoxon Signed Z=3.44, Z=1.34, Z=-2.68,
Ranks Test p =.001 p=.180 p =.007

Kruskal-Wallis Test

¥2(2) = 18.09, p < .001

The statistical analysis of the scores in the CTDS are presented in Table 3. According to
the validation of the CTDS (Lopes et al., 2019b), the average score in the CTDS and in
each subscale, except in CT self-confidence, ranks both groups as having high
dispositions for CT in the pre and in the posttest.
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From the analysis of the results presented in Table 3, Psychology students (Group
Investigation method) did not significantly improve their overall scores from the pretest
to the posttest (Table 3) and these students only showed improvement in inquisitiveness
(Table 4). In turn, Pre-Service Teaching students (Jigsaw method) posttest scores were
significantly higher than the pretest scores, and for this group there was a significantly
perceived increase of the following critical thinking dispositions (Table 4): truth-
seeking, open-mindedness, systematicity, self-confidence, inquisitiveness and maturity
of judgment.

Table 3
Analysis of the total score in the CTDS test

Group Investigation (N = 53) Jigsaw (N = 18)

Pretest 292.18 £ 25.10 289.23 £24.51
Posttest 292.79 + 24.48 313.61+21.38
Gains 0.61£21.32 24.37 +29.93

Mean differences t(52) = 0.21, p =.836 t(17) = 3.46, p = .003
Effect size d=0.03 d=0.81

Table 4

Analysis of the total score in the CTDS test for the groups for each disposition

Disposition

Group Investigation (N = 53)

Jigsaw (N = 18)

Truth-seeking Pretest 43.83+7.36 44,17 + 4,54
Posttest 43.26 + 6.92 4750 + 2.57
Wilcoxon Signed Ranks Test Z=-0.92,p=.357 Z=2.62,p=.009
Mann-Whitney U Test U =257.5, p=.003

Open-mindedness Pretest 43.49+4.28 43.19 + 4.60
Posttest 42.74 +3.87 46.94 + 3.98
Wilcoxon Signed Ranks Test Z=162,p=.105 Z=2.64,p=.008
Mann-Whitney U Test U =245.5p=.002

Analyticity Pretest 42.22 +4.69 40.83 £3.93
Posttest 41.79+4.79 43.33+4.62
Wilcoxon Signed Ranks Test Z=-0.79,p=.431 Z=1.64,p=.100
Mann-Whitney U Test U=324,p=.041

Systematicity Pretest 42.13+3.79 4152 + 4.64
Posttest 42.24 +4.29 44.93 + 4.05
Wilcoxon Signed Ranks Test Z=-0.13,p=.894 Z2=227,p=.023
Mann-Whitney U Test U=298.5, p=.018

CT self-confidence  Pretest 36.87 +5.39 36.44 + 4.88
Posttest 37.66 £ 5.05 40.22 + 4.05
Wilcoxon Signed Ranks Test Z=1.25p=.210 Z=2.16,p=.030
Mann-Whitney U Test U =349, p=.088

Inquisitiveness Pretest 41.67 +4.58 4128 +4.10
Posttest 42.75 +3.88 44.84 £3.79
Wilcoxon Signed Ranks Test Z=2.05, p=.040 Z=2.96,p=.003
Mann-Whitney U Test U =311.5, p=.028

Maturity of Pretest 41,98 +4.74 41.81 +3.82

judgment Posttest 42.36 +4.61 45.83 + 3.54

Wilcoxon Signed Ranks Test

7 =052, p=.602

Z=3.03, p=.002

Mann-Whitney U Test

U = 255.50, p =.003
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The correlations between the post-scores in the CCT test and in the CTDS are presented
in tables 5 and 6. Considering the overall score in the CCT test and in the CTDS, there
is a weak correlation for group 1 (Group Investigation) (r(53) = 0.21, p = .130) and for
group 2 (Jigsaw) (r(18) =0.27, p = .272).

Table 5
Correlations for the group investigation (N = 53)

Truth-  Open- Analyti- Systemati- CT self- Inquisiti- Maturity
Dimension seeking mindedness city city confidence veness judgment CTDS
Interpretation  .163 .025 .015 -.040 .063 -119  -.035 .034
Analysis a =172 -.141 -.246 -.075 -.169 -.004 .086 -.152
(inference)
Analysis b .069 -.038 -.216 -.106 -.151 -124 -.019 -.102
(argument)
Explanation -.046 120 .022 102 -.007 .190 .105 .076
Evaluation .100 .253 213 257 217 505"  .256 .328"
Synthesis .074 .020 -.003 .057 -.005 .090 -.059 .035
Creativity - 241 241 .250 .094 -.161 .014 247 .188
Fluency
Creativity - .250 257 127 .089 -.076 .074 279" 201
Flexibility
Creativity - .250 .333" .230 115 .071 296" 226 293"
Originality
CCT .200 .234 .109 131 -.012 .226 .208 211

*significant correlation at level 0.05; ™ significant correlation at level 0.01

Table 6
Correlations for the Jigsaw group (N = 18)

Truth-  Open- Analyti- Systemati- CT self- Inquisiti- Maturity
Dimension seeking mindedness city city confidence veness judgment CTDS
Interpretation  -.412 -114 .230 .024 .120 .043 129 .035
Analysis b .000 -.277 271 -.257 .029 -228  -.253 -117
(argument)
Explanation .224 -144 .540" -.244 114 -091 -217 .041
Evaluation .146 .387 596 414 403 454 407 521"
Synthesis .182 124 523 011 .228 .078 -.209 .183
Creativity - .000 .163 124 .203 .106 -028 162 138
Fluency
Creativity - .000 .041 -.021 .203 129 .012 .055 077
Flexibility
Creativity - 447 161 .083 .088 .353 -009  .000 184
Originality
CCT .097 .081 672 .087 .362 .099 -.009 274
*significant correlation at level 0.05; ™ significant correlation at level 0.01
DISCUSSION

The purpose of this study was to 1) analyze if cooperative learning using the methods
Jigsaw and Group Investigating are more effective in promoting CCT skills than
Lecture; 2) ascertain whether there are significant differences in the development of
critical and creative thinking dispositions between Group Investigation and Jigsaw
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cooperative learning methods; 3) analyze whether there are correlations between CCT
skills and dispositions in both cooperative learning methods.

Results of this study showed that both cooperative methods (Jigsaw and/or Group
Investigation) are significantly more effective in promoting CCT skills than lecture,
confirming the evidence of the superiority of cooperative learning methods over
lecturing or conventional learning (Asthiningsih et al., 2020; Silva et al., 2022;
Subiyantari et al., 2019). The characteristics of the cooperative learning methods
(Jonhson et al., 2013) play a significant role for these results, when compared with
Lecture, a more individual learning dynamic. In cooperative groups different
perspectives are discussed and socio-cognitive conflict occurs, leading students to
higher order thinking (Johnson & Johnson, 2009; Alsaleh, 2020). The role played by
teachers in the cooperative methods (scaffolding, constant feedback) is also a key aspect
to take in account for the learning success (Cecchini et al., 2021; Sharan et al., 2013).
Through Lecture, on the other hand, students are expected to gain knowledge of a
myriad of content which has been presented in class in a setting where reciprocal
exchange of knowledge is limited, and students' questioning and discussing of the
content is minimal, restricting the pursuit of inquiry, the probing of the students' thinking
and reasoning processes and disencouraging the exploration of differing or opposing
points of view (Asyari et al., 2016); Fauzi et al., 2021).

The increase in the total scores between the pre and posttest using Jigsaw or Group
Investigation confirm the results of several studies conducted on the effectiveness of
those cooperative methods to promote CT skills (Disurya & Hamzah, 2022; Espey,
2018; Garcha & Kumar, 2015; Gokhale, 1995; Loes & Pascarella, 2017; Tamur et al.,
2021).

Although the findings of the present study confirm the above ones on the effectiveness
of these two methods in CCT development, when comparing both methods (Jigsaw and
Group Investigation), we cannot conclude (contrarily to Parchment (2009) who found
Group Investigation more effective) on the superiority of one method over the other
regarding CCT skills development.

Despite that our results show no significant global differences in the total scores
between both methods, it is possible to point out significant differences in the sub-scores
skills. If creativity seems to increase significantly in both methods, confirming Nurmalia
et al. (2020) in their study on Jigsaw, Jigsaw reinforces more the explanation skill,
whereas Group Investigation showed a significant increase in the evaluation and
synthesis skills. One hypothesis that can be made regarding the Jigsaw method is that the
existence of three stances in which students have to communicate their ideas (Home
groups, Expert groups and again Home groups) requires that they explain several times
and to different students what they think, possibly being challenged to do it in a more
and more clear way in order to be able to come to an agreement (in the expert group) on
how to deliver what they learnt in an effective way (to the Base group in the final stance)
and teach each other (Asyari et al., 2016; Ulrich & Glendon, 1995).

On the other hand, in Group Investigation, students do not have so many opportunities
to explain again and again and to different students (as they do in Jigsaw) what they
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have learnt (making sense together of the same topic as in Jigsaw experts’ groups), and
each member of the group is responsible finding material and deepening one part of the
problem (or theme), which he/she must study and then share. This is coherent with the
results showingthat students in group 2 (Jigsaw) had greater gains in the Explanation
skill. There is more need for students (compared with Jigsaw in which), to choose what
they learn for the final work, to evaluate if the chosen literature and findings are relevant
and synthesize (make sense) all parts to a whole (Chairunnisa, 2016; Sharan et al.,
2013), opportunities they have from the beginning of the six stages cycle of Group
Investigation: choosing the topic, planning tasks, conducting investigations, analyzing
and preparing the report, presenting the final report and evaluating (Rosiani et al., 2020;
Sharan et al., 2013). As both groups are encouraged to take initiative, discuss between
members, and be active, it is not surprising that students’ perceptions of their creativity
skill are higher at the end of the learning experience.

Regarding CCT dispositions, well known theorists in the CCT field like Ennis, Facione,
Halpern, Paul and Elder (see literature review above), have repeatedly stated that
attitudes and dispositions are essential for CCT skills development, and affect the
motivation to think critically. Moreover, the lack of some dispositions like open-
mindedness, fair-mindedness, and skepticism, would predict less likelihood from
students to think critically even if they have CT skills (Halpern, 1998). However, to the
date, there is no consensus on the relationship between CCT skills and dispositions. In
his study, Facione (2000) concludes that the existence of a causal relationship between
both dimensions of CCT is still to be demonstrated, even though he seemed to arrive at a
more mitigated conclusion in his joint work (Facione & Facione, 1997) with a large
sample of nursing students. If some rare studies among high school students (Giancarlo
& Facione, 1994) and college nursing undergraduate (Colucciello, 1997; Profetto-
McGrath, 2003) found significant positive correlations between both dimensions, others
like Rimiene (2002) using cooperative learning methodologies, or Shin et al. (2005) or
Summee and Park (2017), in the context of high education, do not report any significant
correlation results between critical thinking dispositions and skills, except between few
sub-dimensions in the sub-set of 4th grade students suggesting that grade should be
considered in the process of constructing an educational program to develop
dispositions and CT skills together Summee and Park (2017). Moreover, in these studies
(with exceptions) the authors do not focus specifically on the effects of cooperative
learning methods in CT skills and dispositions.

Furthermore, if some correlations seem to be present between dispositions at start and
skills at exit (Facione & Facione, 1997), they do not seem to be very significant except
for self-trust and analysis and between self-trust and evaluation (in nursing students).

Regarding the existence of significant differences in the development of critical and
creative thinking dispositions between the Group Investigation and Jigsaw groups, our
results show that both groups started with an overall similar score but only the Jigsaw
group improved significantly after the learning experience. The only common improved
disposition between both groups was inquisitiveness, whereas the Jigsaw group showed
a significant perceived increase in truth-seeking, open-mindedness, systematicity, self-
confidence, inquisitiveness and maturity of judgment. From our results, although both
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learning methods are cooperative (Johnson & Johnson, 1999), it seems that Jigsaw is
more propense to promote CT dispositions (Garcha & Kumar, 2015; Shakerian et al.,
2020).

CONCLUSIONS, LIMITATIONS

Our results confirm the efficiency of Group Investigation and Jigsaw in the promotion of
CT skills, compared to a more conventional way of teaching-learning, in line with the
literature defending cooperative learning as an efficient method for CT skills
development. However, our study aligns with the literature which evidences no clear
superiority between both methods regarding the overall CT skills development.
Exceptions in some sub-skills like explanation for Jigsaw, and synthesis and evaluation
for Group Investigation, have been identified, certainly due to the nature of those two
methods. In terms of dispositions, Jigsaw seems to demonstrate a high potential, like
previous literature has evidenced, to be more effective for their development. Finally,
our study nourishes the ongoing stand that correlation between the development of CT
skills and CT dispositions have still to be demonstrated, or that at least more studies
need to be carried out.

The results of this study have to be taken with caution since there were several
limitations which can hinder the possibility of generalization. The students’ academic
performance in the groups under investigation as well as their socioeconomic
characteristics at start were not measured and could represent influencing factors. We
are also aware that the reviewed studies for this article present, in general, results related
to a specific course. Although both cooperative methods under investigation here,
Jigsaw and Group Investigation, are considered, in general, effective in CT skills
development, it is difficult to state whether they are more effective in specific courses.
Finally, the number of students participating in the investigation could be considered
insufficient to test all possible correlations between dispositions and skills.

In future work, the authors intend to implement a longitudinal study comparing both
methods among different courses over several academic years to compare them and
evaluate the results, including some factors that may influence results as socioeconomic
characteristics. Moreover, they believe that it would be fruitful to evaluate the results of
a study which would combine both learning methods, since they believe that students
would be more prepared using Jigsaw (to train the explanation CT skill and develop
more CT dispositions) together with Group Investigation for the development of higher
cognitive functions like evaluation and synthesis. While Jigsaw would strengthen the
learning of the core basic concepts at start, students would then be more motivated to
investigate the topic at hand and deepen their learning, seeking for more information,
analyzing and evaluating it, followed by the creation of new knowledge and its
communication, in Group Investigation.
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