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Abstract— This study examines the effects of cooperative
learning interventions on college students’ critical thinking
(CT) development. It presents the results of an
investigation in which 19 students were assigned to work
in a cooperative learning (experimental group) context,
and 22 other students (control group) followed a lecturebased learning process. The development of the students’
critical thinking skills was subsequently assessed with a
pre- and post-test. The results showed greater
improvements in critical thinking skills among the
students of the intervention group suggesting clearly that
the effects of cooperative learning are very positive.
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I. INTRODUCTION
Educators, professors, and researchers alike believe that the
development of critical thinking skills is essential for students
because of their academic and real-world applications [1] [2].
Critical thinking generally leads to well-informed, more
reasoned decision making processes [3] and is considered vital
to the success of a democratic society [4]. Without critical
thinking, society members are less equipped to engage in
public discourse and participate in active citizenship. Critical
thinking, a component of higher-order thinking [5] is a highly
required educational skill that combines argument analysis
problem solving and decision-making [6] [7] [8] [9] [10] [11].
It is generally described as an individual’s ability to evaluate
and analyze arguments to determine which ones have merit and
which not [7] [12]. It includes the capacity for interpretation,
analysis, evaluation, inference, explanation and self-regulation
[13]. Despite critical thinking importance, if significant
percentages of college students successfully complete
requirements for graduation, they do not progress, as expected,
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in the development of their critical thinking skills [14] [15]. In
that sense, it is necessary to examine how these skills can be
promoted in the classroom [16] along their academic path.
One of strategies that has been pointed out as being
effective to develop critical thinking is cooperative learning
[17] [18] [19] [20] [2]. Cooperative learning refers to students
working together in an attempt to create knowledge and
achieve shared learning goals [21] [22]. Previous work [23]
[24] [25], offered a persuasive argument on why cooperative
learning might positively influence students’ cognitive
development. First, it is believed that cognitive disequilibrium
occurs as a result of the sociocognitive conflict that arises when
individuals work together to achieve shared educational goals.
Next, it is thought that the construction of new knowledge is
often built on students’ experiences when working with others
in the cooperative learning process. As some authors argued
[25], “cooperative learners cognitively rehearse and restructure
information to retain it in memory and incorporate it into
existing cognitive structures” (p. 120). This process is thought
to occur when members of the group are exposed to the
intellectual diversity of others in the group as they are
confronted with innovative or different ways of looking at
familiar problems [26]. Viewed from Piaget’s perspective,
instructors can be seen as facilitators of students’ learning,
rather than people who simply deliver content to students. This
orientation allows for social interaction, cognitive conflicts,
and therefore disequilibrium in students, which in turn spurs
intellectual development and cognitive growth [27].
In short, cooperative learning approaches may lead to the
development of the need for cognition, by helping students
enjoy the process of learning together and may be more
efficient to develop critical thinking than through a lecture or
individual educational approaches [28] [29] [30]. Although
most of the research on outcomes associated with cooperative
learning has been conducted at the primary and secondary

levels of education [31], there is an emerging literature on this
issue at the higher education level as well [32] [33] [34]. In
higher education, cooperative learning has been identified as a
promising and effective instructional approach [35]. However,
there is little evidence drawn from experimental research
supporting that cooperative learning influences positively
college students’ cognitive development in general and criticalthinking skills in particular [36] [37] [38].
This gap in the literature is rather surprising given that
critical thinking is cited by employers and college professors
alike as one of the most important learning outcomes among
college students [39] [40]. This paper addresses this gap and
contributes to demonstrate how using cooperative learning
strategies may assist students in developing critical thinking
skills. To the best of our knowledge few research studies have
focused on the link between the pedagogic cooperative
approach and the enhancement of college students’ critical
thinking skills. The present study was therefore carried out to
contribute to this reflection and address the following research
question: is there any statistically significant difference
between the development of college students’ critical thinking
skills using a cooperative learning approach or using a
traditional lecture-based approach?
II. METHOD
A. Design
To answer to the question above, a nonequivalent control
group pretest–posttest design was used in this quasiexperimental study. The research compared the effects of
instruction on critical thinking skills using cooperative learning
strategies versus traditional lecture-based classes[41].
B. Participants
The participants were 41 students from two classes of a
public university from the North of Portugal divided in two
groups of the 3rd year college, one undergraduate course in
Psychology (control group with 22 students) and the other in
Basic Education (experimental group with 19 students).
Regarding gender, 87.8% were females and ages ranged
between 19 and 37 (M= 20.8; SD= 3.18).
C. Measures
The measure used to evaluate the development of critical
thinking came up from the application and results of a Critical
Thinking Test (CTT) elaborated by the authors and already
validated for the Portuguese higher education population [42].
The CTT presents a common problem situation of daily life, in
which problematic circumstances can be identified. The
respondent is asked to answer a set of six questions, which
refer to different cognitive tasks which require for their
appreciation and resolution, the use of a critical thinking skill,
taking in consideration the Bloom’s taxonomy reviewed by the
reference [43] and [13] critical thinking skills classification: (i)
interpretation, (ii) analysis, (iii) explanation, (iv) evaluation,
(v) synthesis and (vi) production/creation.
In question 1 the respondent is asked to identify the
problem contained in the described situation in order to assess

his / her capacity to interpret - understand and express the
meaning of a wide variety of experiences, situations, data,
events, judgments, conventions, beliefs, rules, procedures or
criteria. In question number 2, the respondent is asked to
identify and then compare solutions to solve the problem, to
evaluate his / her analytical capacity - to present the main ideas
and to relate them to each other, involving the decomposition
of the material into its constituents’ parts, and determine how
the parties relate to each other and to the general structure of
information. In question 3 the respondent is asked to select the
best solution and to present an argument in its defense, in order
to evaluate his/her capacity for explanation - to present the
result of his own reasoning and to justify this reasoning with
valid arguments. In question 4 the respondent is asked to
evaluate the quality of the defended solution in order to
evaluate his / her capacity for evaluation - to evaluate the
credibility of arguments, representations, descriptions of
perceptions, experiences, situations, evaluations, beliefs or
personal opinions, as well as the inferential relationships
between arguments, descriptions, questions or other forms of
representation. Finally, in question number 5, the respondent is
asked to propose strategies to maximize the quality of the
solution he or she advocates, to evaluate his/her capacity for
synthesis - to create a new idea from other ideas and to build
knowledge based on the collection and information processing.
Each of the five questions are answered openly by respondents
on a response sheet.
After the test, the responses were scored from an evaluation
rubric. For each of the five questions relating to a critical
thinking skill under evaluation, the evaluator scored the
student's response on a four-point scale: (3 points), (2 points),
(1 point) and (0 points). These points were attributed,
according to the critical thinking skill evaluated by each
question, in logic of quality and quantity (Table 1).
TABLE I. SCORING RUBRIC TO EACH DIMENSION OF CRITICAL THINKING
EVALUATED
Dimension

1. Interpretation

2. Analysis

3. Explanation

Criteria
The answer is complete, well-founded and
organized.
The answer is incomplete, poorly grounded
and poorly organized.
The answer is incomplete, unsubstantiated
and confused.
The answer is entirely incorrect.
The answer identifies all the possible
solutions, or at least two differences and a
similarity between the solutions.
The answer identifies two possible
solutions, or two differences, or a
difference and a similarity between the
solutions.
The answer identifies only one possible
solution, or a difference or a similarity
between the solutions.
The answer doesn’t identify any solution,
or doesn’t establish any comparison
between the solutions.
The argument contained in the answer is
coherent and has two or more justificatory
premises.
The argument contained in the answer is
coherent and has a justification.

Score
3
2
1
0
3

2

1

0

3
2

4. Evaluation

5. Synthesis

6. Production/creation

The argument contained in the answer is
inconsistent.
The argument contained in the answer is
invalid.
The answer is consistent and presents at
least three weaknesses.
The answer is consistent and/or presents
two weaknesses.
The answer is inconsistent and/or presents
one weakness.
The answer presents invalid and/or doesn’t
present weaknesses.
The argument contained in the answer
consistently improve all the weaknesses of
a solution or create a new solution.
The argument contained in the answer is
presented in a coherent way and improves
some of the weaknesses of a solution.
The argument contained in the answer is
inconsistent with the weaknesses of the
related solution.
The argument contained in the answer
doesn’t improve the identified weaknesses.
Presents more than two
solutions.
Presents two solutions.
Fluency
Presents one solution.
Doesn’t answer.
The solution presented serve
to solve the problem.
The
solution
presented
serves to solve the problem
or some of the solutions
Flexibility
serve to solve the problem.
None of the solutions serve
to solve the problem or are
equal to the ones proposed in
the text.
At least one of the solutions
presented is new and the
others are not based on
assumptions similar to those
presented or are still less
mentioned.
The solutions presented that
serve to solve the problem
Originality
are new and much referred.
The solutions presented are
modifications
or
improvements to the ones
proposed in the text.
The solutions presented the
same of those that are
proposed in the text.

1
0
3
2
1
0
3

2

1
0
3
2
1
0
2

1

0

four or five students; 2) He assigned roles to the different
members of the group. The roles were rotating and were
adjusted to the activities goals; 3) In the 13 lessons, the
students in cooperative groups 3.a.) analyzed pedagogical
scenarios, which entailed problem solving and 3.b.) read and
analyzed papers on teaching-learning methods in which they
had to develop the respective concept maps; 4) Works were
exchanged between groups in order to give and receive
feedback (peer feedback); 5) The teacher gave feedback to the
work of each group after peer feedback; 6) Students improved
the work carried out, incorporating feedback from colleagues
(peer feedback) and teacher; 7) A final oral presentation was
carried out by each group to the whole class; 8) A reflection on
the functioning of the group (group process), strengths,
weaknesses, and improvement strategies was made.
For the control group, the lessons were explained using a
more traditional lecture-based approach in which the
preponderant role was assigned to the teacher. Both, the
experimental group and the control group took the pretest in
the first week and completed the posttest (same test as the
pretest) in week 13.
A. Ethical Considerations
This project followed the ethical requirements of the EFPA
- European Federation of Psychologists 'Associations, as well
as of the OPP - Portuguese Psychologists' Order. All ethical
principles have been respected, ensuring that all participants
were familiarized and accepted the principles of informed
consent, voluntary participation and the confidentiality of their
responses.
IV. RESULTS AND DISCUSSION
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The test total score ranges from 0 to 25 points. The interjudge reliability (Cohen kappa coefficient) ranged between .76
and .93. The results overall showed sufficient to high interrater reliabilities both at the item and the total score level [44].
III. PROCEDURE
To determine how cooperative learning effectively
improved high students’ critical-thinking skills, a 13-weeks
period of experimental instruction (in a total of 13 lessons,
lasting 120 minutes each) focusing on learning critical thinking
took place in the experimental group. At the beginning of the
semester 1) The teacher organized heterogeneous groups of

The data analysis were carried-out using SPSS – Statistical
Package for Social Sciences (version 22.0). In all analyzes, the
level of statistical significance considered was 5%.
A. Differential analysis of critical thinking between control
and experimental groups in pre-test
A paired-samples t-test was conducted to evaluate if there
were significant differences between control and experimental
groups regarding critical thinking. Results (Table 1) show that
there were significant differences t(39)= -2.505, p<.017]
between the control group (M= 13.68; SD=2.950) which had
higher score results and the experimental group (M= 11.37;
SD= 2.950). The eta squared statistic (.025) indicated a small
effect size.
TABLE 2. DIFFERENTIAL ANALYSIS OF CRITICAL THINKING BETWEEN
CONTROL AND EXPERIMENTAL GROUPS IN PRETEST
Groups
Experimental
Control

N
19
22

Mean
11.37
13.68

SD
2.948
2.950

t
-2.505

p
.017

B. Differential analysis of critical thinking between control
and experimental groups in posttest
A paired-samples t-test (Table 2) was conducted to evaluate
the impact of the intervention on students’ scores on the
Critical Thinking Test (CTT). There was a statistically
significant increase in scores from pre-test (M= 11.37, SD=
2.95) to post-test [M= 16.53, SD= 3.27, t(18)= -6.54, p<.001]
in the experimental group. The results indicated a large effect
size (d = 1.66).

through collaboration. Discussion helps develop critical
thinking because students do the thinking and there is an
opportunity for them to check their thinking against each other
[56] [57].
TABLE 4. MEANS, STANDARD DEVIATIONS AND MEAN DIFFERENCES IN
CRITICAL THINKING SKILLS TEST FOR PRE-TEST AND POST-TEST FOR
EXPERIMENTAL AND CONTROL GROUPS
Experimental Group (n= 19)

TABLE 3. COMPARISON OF SCORE MEANS, STANDARD DEVIATIONS, MEAN
DIFFERENCES, EFFECT SIZE FROM THE CRITICAL THINKING PRE TO POSTTEST BETWEEN EXPERIMENTAL AND CONTROL GROUPS

Groups

Critical
Thinking
Test

N

Pre-test
Experimental

Post-test

19

Pre-test
Control

Post-test

22

Mean

SD

11.37

2.95

16.53

3.27

13.68

2.95

12.05

3.54

Mean
differences
t(18) = 6.54, p <
.001
t(21) =
1.86, p=
0.76

Effect
size
(Cohen
d)
d= 1.66

d= -0.5

Question

CT skill

M
pretest

SD

M
posttest

SD

M
difference

1
2a
2b
3
4
5
6
6
6
Score

Interpretation
Analysis
Analysis
Explanation
Evaluation
Synthesis
Fluency
Flexibility
Originality
CTT

1.26
2.11
1.05
1.26
.68
1.32
1.53
.95
1.16
11.37

1.04
.31
.4
.99
.47
1.1
.69
.4
.76
2.95

1.74
2.16
1.63
2.42
1,42
2.47
1.42
1.95
1.95
16.53

.73
.5
.59
.96
.69
.96
.69
.78
.8
3.27

.48
.05
.58
1.16
.74
1.15
-.11
1
.79
5.16

Control group (n= 22)

These results seem to indicate that the diverse educational
activities carried out with the cooperative learning approach
contributed for the development of students’ critical thinking.
These activities allowed students to be involved in dialogic
interaction processes, either within or between cooperative
groups, when students have to negotiate their point of view
[45] [46] [47]. These results are in line with the studies by the
references [48] [49] [50] and [51] who showed that students
improve their critical thinking skills working in cooperative
groups as compared when they work individually using more
traditional methods. While it encourages active participation in
the acquisition of knowledge and promotes interaction with
others, cooperative learning favors the development of
individual relevant reflection skills. When the students have the
opportunity to interact with different perspectives and opinions
about the work at stake, as it happens with cooperative
learning, they analyze critically the ideas, comment, compare
the work, give, and receive feedback that can be used to
enhance their critical thinking skills [52].
According to the reference [53] in cooperative groups,
students feel free to risk, challenge, and question. There is
student-to-student interaction focused on information
processing, where students consider the ideas, contributions,
and arguments of peers; teachers don’t “tell”, rather, they help
students critically analyze ideas; students are encouraged to
become active learners rather than passive recipients of
information; and students take responsibility for their own
thinking and learning [54]. As the reference [52] state,
adolescents are able to develop higher order thinking skills
(formal operations) through internalizing the viewpoints of
other people, which takes place during dialogues with others.
As the reference [24] explains that the process of making sense
of the world is profoundly influenced by ones’ interactions and
perceptions of one’s environment, followed by the reference
[55] who stresses the potential students have to raise
themselves to a higher intellectual level of development

Question

CT skill

M
pretest

SD

M
posttest

SD

M
difference

1
2a
2b
3
4
5
6
6
6
Score

Interpretation
Analysis
Analysis
Explanation
Evaluation
Synthesis
Fluency
Flexibility
Originality
CTT

1.09
2.05
.86
1.59
1.05
1.23
1.45
1.77
2.27
13.68

1.06
.375
.71
.66
.66
1.11
.67
.42
.55
2.95

1.36
2.23
1.05
1.81
.95
1.64
.82
.77
1.55
12.05

1
.42
.89
.95
.65
1.32
.5
.42
.91
3.54

.27
.18
.19
.22
-.1
.41
-.63
-1
-.72
-1.63

Note: M= Mean; SD= Standard Deviation

Results of table 3 show that in the experimental group, 84%
of the students raised their critical thinking score from pre-test
to post-test (Average gain of 5.16 points); in the control group,
only 36.3% of the students increased their scores from pre-test
to post-test (decreased of -1.63 points). The critical thinking
skills main gains in the experimental group were in the
explanation, synthesis and flexibility (production/creation)
skills.
The gains in these critical thinking skills are certainly due
to the type of activities carried out during the semester. The
resolution of pedagogical scenarios, the reading and analysis of
scientific articles on pedagogical methods and the construction
of conceptual maps involve essentially the mastery of analysis
and synthesis skills. The fact that these activities were
implemented in cooperative groups implied the need for the
students to present their points of view and to explain them.
They also had to be receptive to consider other points of view
as valid, to argue and to counter-argument [58] [29] [59].

V. CONCLUSIONS
The aim of this study was to analyze if there were any
statistically significant diferences between the critical thinking
skills development of the college students involved in a
cooperative learning approach, compared with those submitted
to a more traditional lecture-based classroom teaching.
Using the Critical Thinking Test, in the pre-test phase, there
was a statistically significant difference in the mean between
the control group and the experimental group, the total score
being higher in the control group. In the post-test phase, the
mean of the experimental group increased significantly
compared to the control group’s one, reflecting an increase of
the critical thinking skills from the students belonging to the
experimental group.
On the other hand, the skills with more significant raise in
the experimental group (explanation, synthesis and flexibility
(production/creation skills) seem to have been improved due to
the features of the classroom activities involved as well as the
active student participation, meaningful interaction with
material, and student-to-student verbal interaction. The
practical implications of the results of this study are clear.
Professors may be able to increase student critical thinking
skills by including cooperative learning approaches. They will
thus enhance an important part of students’ education
contributing for their effective integration into society and the
workplace as “better” thinking future citizens.
In future work, it would be useful to investigate the impact
of the cooperative learning approach throughout the academic
course, comparing the gains in critical thinking between
students who learn with cooperative approaches and others
who do not. Another important research concern should tackle
the effects of cooperative learning on the development of
critical thinking dispositions versus a more traditional
pedagogical approach.
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