revista brasileira de educagao

I l ’e Versao on-line ISSN: 1809-449X

Article

Cooperative learning scale: validation among

Portuguese and Brazilian university students
Escala de aprendizagem cooperativa: validag¢do para estudantes universitdrios de Portugal e do Brasil
Escala de aprendizaje cooperativo: validacion para estudiantes universitarios de Portugal y Brasil

Helena Santos Silva'
José Lopes"
Jose Antonio Cecchini Estrada
Javier Fernandez-Rio"

Angela Leite¥

ABSTRACT

The aim of this study was to adapt and validate the Spanish version of the Cooperative Learning
Scale (CAT) for Portuguese and Brazilian higher education students. The study included 493 higher
education students aged 17-45 years from a university in northern Portugal and 414 Brazilian
university students aged 14-52 years from different universities in Brazil. To this adaptation, the
original instrument, designed and validated for Spanish contexts and for students from the 3rd cycle
of basic education and secondary education, went through several phases: a) evaluation by experts;
b) pilot study; c) confirmatory factorial analysis; and d) determination of convergent and divergent
validity. Both the Portuguese and the Brazilian versions of the CAT present a good adjustment
model and include five factors with three items each: positive interdependence, interpersonal skills,
promotive interaction, individual accountability, and group processing.
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RESUMO

O objetivo deste estudo foi adaptar e validar a versao espanhola da Escala de Aprendizagem Cooperativa
(EAC) para estudantes portugueses e brasileiros do ensino superior. Participaram no estudo 493
estudantes do Ensino Superior comidades entre 17 e 45 anos de uma universidade do norte de Portugal
e 414 estudantes universitarios brasileiros com idades entre 14 e 52 anos de universidades do Brasil.
Para a adaptacado, o instrumento original, desenhado e validado para contextos espanhdis para alunos
do 3.2 ciclo dos Ensinos Basico e Secunddrio, passou por varias fases: a) avaliacdo por especialistas;
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b) estudo piloto; c) andlise fatorial confirmatdria; e d) determinacdo da validade convergente e
divergente. A versdo portuguesa e a brasileira da EAC apresentam um bom modelo de ajustamento
e incluem cinco fatores com trés itens cada: interdependéncia positiva, competéncias interpessoais,
interagao estimuladora, responsabilidade individual e de grupo e processo de grupo.

Palavras-chave: Aprendizagem Cooperativa. Ensino Superior. Escala de Aprendizagem Cooperativa.
Grupos Cooperativos.

RESUMEN

El objetivo de este estudio fue adaptar y validar la versién en espafiol de la Escala de Aprendizaje
Cooperativo (EAC) para estudiantes de educacidn superior portugueses y brasilefios. Participaron en
el estudio 493 estudiantes de educacion superior entre 17 y 45 afios de una universidad del norte
de Portugal y 414 brasilefios de entre 14 y 52 aios de universidades de Brasil. Para la adaptacién, el
instrumento original, disefiado y validado para contextos espafioles y para estudiantes del 3er ciclo
de educacion basica y de educacion secundaria, pasé por varias fases: a) evaluacién de expertos;
b) estudio piloto; c) andlisis factorial confirmatorio; y d) determinacién de la validez convergente y
divergente. Tanto la versidn portuguesa como la brasilefia del EAC presentan un buen modelo de
ajuste e incluyen cinco factores con tres items cada uno: interdependencia positiva, habilidades
sociales, interaccidon promotora, responsabilidad individual, y procesamiento grupal.

Palabras clave: Aprendizaje Cooperativo. Educacién Superior. Escala de Aprendizaje Cooperativo.
Grupos Cooperativos.

INTRODUCTION

There is a growing consensus in pedagogy about the need to encourage the use of student-
centered teaching methods, in which students are more actively involved in the learning process,
as opposed to the use of traditional, teacher-centered methods (Hannafin, 2012; Carr, Palmer and
Hagel, 2015; Schweisfurt, 2015; EC, 2016; Hynes, 2017; Crisol-Moya, Romero-Lépez and Caurcel-
Cara, 2020; Evans, 2020). The importance of valuing these methods in teaching and learning process
stems from the guidelines of various international organizations and researchers, as well as from
constructivist and socio-constructivist theories of learning. Both have focused on the importance
of the skills needed for students’ success in the 21 century, and, although their conceptualizations
vary slightly, the majority emphasize critical thinking, communication, collaboration, and creativity
as fundamental skills (NRC, 2011; Lai and Viering, 2012; Soland, Hamilton and Stecher, 2013; Lench,
Fukuda and Anderson, 2015; Care et al., 2018; Rios et al., 2020), as they prepare students for the job
market and for active, conscious, and responsible civic participation (Conley, 2007; Martins et al.,
2017; OECD, 201743, 2017b; OECD 2018a, 2018b, 2019; Mehta and Fine, 2019).

According to constructivist and socio-constructivist theories of learning, students construct
meaning and learn in social contexts (Piaget, 1964; Vygotsky, 1978). From a cognitive perspective,
research on conceptual change (Mason, 2001) demonstrates that the confrontation of divergent
viewpoints promotes learning, contributing to the restructuring of concepts through socio-cognitive
conflict. The sociocultural approach reinforces the idea that the effectiveness of peer learning can
be explained by the possibility for students to take on the role of mediators in their peers’ learning
process (Vygotsky, 1978).

2 Revista Brasileira de Educagéo, v. 29, €290013, 2024



Cooperative learning scale: validation amongPortuguese and Brazilian university students

This approach includes cooperative learning, which is grounded on the assumption that
learning is inherently social, with participants engaging in dialogue, thus facilitating learning.
Johnson, Johnson and Holubec (2009) refer to cooperative learning as a teaching method that
involves the use of small, heterogeneous groups, where students work together to maximize their
own learning and that of their peers (Cohen, 1994; Johnson and Johnson, 1994; Kagan, 1994;
Veenman et al., 2002). It also contributes to the development of social skills such as mutual
respect, solidarity, reciprocal feelings of obligation, mutual assistance, and the ability to adopt
common perspectives (Johnson and Johnson, 1994). Valuing heterogeneity in group composition
allows teachers to explore the diversity within the different groups and enhance interpersonal (or
peer) learning (Balkcom, 1992). For Slavin (1995), cooperative learning is an educational approach
that involves groups of students working together to solve a problem, complete a task, or create
a product. Johnson, Johnson and Holubec (1994) and Patesan, Balagiu and Zechia (2016) assert
that cooperative learning brings about a new attitude in students, placing them at the center of
their learning experiences instead of adopting a passive attitude as mere recipients of knowledge
(Johnson, Johnson and Smith, 2014).

Over the past few decades, cooperative learning has gained prominence and is one of the
most recommended methods of instruction at all levels of education (Slavin, 1995; Rogoff, Matusov
and White, 1996; Marzano and Mid-continent Regional Educational Laboratory, 1998; Hattie, 2009;
Topping, 2017; Shonfeld and Gibson, 2018). This is because it actively engages students in realistic,
adult-like tasks, enhancing their critical thinking, reasoning, and problem-solving skills (Wincel,
2013), which are essential to address the challenges of the 21 century: global interdependence,
the increasing number of democracies, the need for creative entrepreneurs, and the changes in
interpersonal relationships (Johnson and Johnson, 2014).

Cooperative learning only occurs when five basic elements are present in group work:
positive interdependence, individual and group accountability, promotive interaction (preferably
face-to-face), social skills, and group processing (Johnson, Johnson and Holubec, 2009; Johnson
and Johnson, 2014).

a. Positive interdependence is considered the heart of cooperative learning and assumes that

a student cannot succeed unless other group members do as well, and vice versa. To achieve
this, common learning objectives are pursued and can be strengthened by assigning roles
within the group;

b. Individual and group accountability is ensured if each member fulfills their part of the work,
if each one’s performance is evaluated, and if the results of this evaluation are understood
through metacognitive analysis, providing feedback for future improvement;

c. Promotive interaction, preferably face-to-face, is promoted by dialogue among all group
members to understand how to solve problems and share their knowledge with each other;

d. The social skills of each group member must be taken into account to ensure the quality and
level of cooperation. Decision-making, communication, conflict resolution, leadership, and
building trust are skills that teachers should promote within groups;

e. Group processing or reflection on the work done by the group exists if its members have the
opportunity to discuss the quality of the results obtained and whether the group’s objective
was achieved and how.

The metacognitive skills of group members are a prerequisite that allows them to analyze
the learning achieved and the individual and group work processes, both by individuals and by
the groupl, improving not only the work process but also interpersonal relationships (Lopes and
Silva, 2009).
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Studies conducted over the recent two decades have shown the benefits of cooperative
learning compared to more traditional teaching methodologies (Johnson and Johnson, 1994;
Slavin, 1995; Sharan, 1999). Yager, Johnson and Johnson (1985), Johnson and Johnson (1989,
2000), Panitz (1996), Veenman et al. (2002), Johnson, Johnson and Smith (2007), Sharan (2010),
Kyndt et al. (2013) and Gillies (2016) present the benefits of cooperative learning in four
major categories: social (e.g., encourages understanding of diversity; creates a stronger social
support system; promotes positive social responses to problems; psychological (e.g., increased
self-esteem; student satisfaction with learning experiences); academic (e.g. critical thinking,
oral communication skills, increased metacognitive skills); and assessment (e.g. alternative
assessment methods, immediate feedback to students and teachers, easier supervision of
students in groups).

From the above, the potential of cooperative learning in developing students’ skills
at various levels, particularly those essential for the 21 century, stands out. However, a
limitation at this level is that teachers do not have a suitable tool to assess the quality of
cooperative work carried out by students. An instrument that allows them to assess, when
students work in groups, whether the five elements that ensure that the work conducted
is genuinely cooperative are present. The existing instruments are designed to assess: (i)
overall cooperative learning, positive interdependence, evaluation, teacher academic
support or heterogeneity, as is the case with the Classroom Life Management Questionnaire
(Johnson and Johnson, 1983); (ii) the reasons why teachers implement or not cooperative
learning, such as the Cooperative Learning Implementation Questionnaire (Centre for the
Study of Learning and Performance, 1998); (iii) the Conditions for Cooperative Learning
(Hijzen, Boekaerts and Vedder, 2006), which assesses teaching behavior and academic
support tasks; and (iv) the benefits of cooperative learning (Lopes, Silva and Rocha, 2014).
The instruments referenced in the literature that seek to assess the five basic elements of
cooperative learning, such as the Cooperative Learning Observational Schedule (Veenman
et al., 2002), are not intended for students but for external evaluators; and the Quality
of Cooperative Learning (Hijzen, Boekaerts and Vedder, 2006) which assesses only positive
interdependence and social skills. There are questionnaires that allow for the assessment
of the five basic elements of cooperative groups (Bay and Cetin, 2012; Fernandez-Rio et al.,
2017), both validated for non-Portuguese contexts. This brief literature review indicates a
gap regarding instruments that assess the five basic elements of cooperative learning in
Portuguese language and in higher education.

Based on the above, the aim of this study was to adapt and validate the Cooperative
Learning Questionnaire (Fernandez-Rio et al., 2017) for Portuguese and Brazilian higher
education students.

METHOD

PARTICIPANTS

Two samples of students were selected, namely one Portuguese and one Brazilian.
Students responded to the questionnaire during a class period. The Portuguese sample includes
493 university students from different cycles and higher education courses (Communication
Sciences, Communication and Multimedia, Nutrition Sciences, Nursing, Humanities, and
Psychology). Most participants attended the first year of their undergraduate studies (n =
286; 58.0%), followed by participants in their third year (n = 116; 23.5%), second year (n = 78;
15.8%) and, finally, their master’s degrees (n = 13; 2.6%). The average age was 20.01 years (SD
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= 4.20; Min = 17; Max = 58) and the majority of the sample was female (n = 400; 81.1%). The
Brazilian sample included 414 university students from different cycles and higher education
courses (almost the majority — 40.8% — attended Medicine, and 3.4% attended Biomedicine;
the rest are distributed across the courses of Administration, Learning, Quality Control, Sports,
Life Sciences, and Technology). Most of the participants were in the first year of their degree
(n = 267; 64.5%), followed by those in the second year of their degree (n = 103; 24.9%), the
third year (n = 30; 7.2%), the fourth year (n = 11; 2.7%) and, finally, the fifth year (n = 3; 0.7%).
Average age was 21.72 years (SD = 5.44; Min = 17; Max = 52) and the majority of the sample
was female (n = 267; 64.5%).

INSTRUMENTS

Sociodemographic questionnaire
The sociodemographic questionnaire included the variables gender, age, academic year
degree, and course.

Cooperative Learning Scale

The version of the Cooperative Learning Scale (Fernandez-Rio et al., 2017) has 20 items
and five subscales (positive interdependence, social skills, face-to-face promotive interaction,
individual and group accountability, and group processing). However, in a conference of
experts, it was considered useful to break down some items (for example, the original item
consisted of We work on dialogue, listening skills and/or debate; the split items consisted of:
a) we debate each other’s ideas; b) we listen attentively to each other’s opinions and points
of view). It was then decided to include five new items resulting from this development. The
original version plus the five items (25 items) were translated and back-translated according
to the guidelines of Brislin’s method (1970) and the International Test Commission guidelines
for test adaptation: A criterion checklist (Hernandez et al., 2020). A five-point Likert scale
response format was used (from 1 = strongly disagree, to 5 = strongly agree), being considered
the best option under a statistical point of view: it can reduce the level of frustration of
impatient respondents and increase the percentage and quality of responses (Allen and
Seaman, 2007).

The authors of the original scale found Cronbach’s alpha values between 0.72 and 0.89. The
English version (Fernandez-Rio et al., 2021), which includes 15 items and the same five subscales,
also reports good Cronbach’s alpha values (0.72-0.90) (Table 1).

Table 1 - Cronbach’s alpha values for the Cooperative Learning Scale

Sub-scales Validated version for Spanish Validated English version
Positive interdependence 0.72 0.78
Individual and group accountability 0.79 0.72
Face-to-face promotive interaction 0.76 0.75
Social skills 0.74 0.83
Group processing 0.75 0.84
Cooperative Learning Scale 0.89 0.90

Source: prepared by the authors.
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PROCEDURES

The project was submitted to and approved by the Research Ethics Committee of Universidade
de Tras-os-Montes e Alto Douro (UTAD; Doc76-CE-UTAD-2021). The research protocol for this
study was built on Google Forms, whose link was made available using the snowball technique for
Portuguese and Brazilian university students of both genders. This protocol included the aim of the
study, the voluntary nature of participation, as well as the informed consent guaranteeing anonymity
of participants and data confidentiality.

Specifically, in the first phase, two authors of this study translated the original version from
Spanish into Portuguese. Then, in a second phase, two native Spanish-speaking experts back-
translated the instrument, concluding that the two versions did not differ significantly in terms of
content and meaning. CLS was initially applied in a pilot study, both in Portugal and Brazil, using a
convenience sample of 65 participants (30 men and 35 women) aged between 18 and 40 years old.
The results of this study showed that the version tested was easy to understand.

RESULTS

DATA ANALYSIS

Descriptive analysis indicators were used to characterize the sample and the items (mean,
standard deviation, minimum, maximum). Kurtosis and asymmetry values assessed the normal
distribution of the variables.

Confirmatory factor analysis, with maximum likelihood estimation, was carried out using the
corrected x? of Satorra and Bentler (2010) (x* < 2) using AMOS 27 (Arbuckle, 2020). The comparative
fit index (CFI), the Tucker-Lewis index (TLI), and the root mean square error of approximation (RMSEA)
were used to assess the overall fit of the global model. Higher CFl and TLI values and lower RMSEA
values indicate better fit. CFl and TLI 2 0.90 and RMSEA < 0.08 were criteria for adequate model fit,
while CFl and TLI > 0.95 and RMSEA < 0.06 were criteria for very well-fitting models (Hu and Bentler,
1999). Browne and Cudeck (1992) used the concept of “close fit”, and PCLOSE provides a test of this
fit (> 0.05). Standardized root mean square (SRMR) makes it possible to assess the average magnitude
of the discrepancies between the observed and expected correlations as an absolute measure of the
model’s fit criterion and must have a value < 0.08 (Kline, 2015). Significance was set at p < 0.050.

Reliability was assessed by the value of Cronbach’s alpha (a > 0.700) (Salkind and Frey, 2019).
Convergent validity was calculated by the values of composite reliability (CR > 0.700) (Netemeyer,
Bearden and Sharma, 2003) and average variance extracted (AVE > 0.500) (Cheung and Wang, 2017).
Discriminant validity was assessed by the square root of AVE values, which should be greater than
the correlation of the specific construct with any of the other constructs (Cheung and Wang, 2017).

Differences were calculated using Student’s t-test for independent samples, with significance
set at p < 0.05.

PORTUGUESE VERSION

Preliminary analyses

Table 2 shows the descriptive statistics of CLS items for the total sample. The asymmetry and
kurtosis values guarantee the normal distribution of the items. Table 3 shows the mean of the scale if
the item is excluded, the variance of the scale if the item is excluded, the total corrected correlation
of the item, and Cronbach’s alpha if the item is excluded. Table 4 shows the correlations between
the 25 items and the total CLS.
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Table 2 — Cooperative Learning Scale: frequencies

Portuguese version Brazilian Version
Items M M
(1-5) SD Sk Kt (1-5) SD Sk Kt
1. In class, we discuss each other’s ideas. 3.61 | 093 | -0.81 | 0.21 2.29 | 1.62 | 0.77 | -1.04

2. In class, we analyze our group’s

3.06 | 0.99 | -0.34 | -0.62 | 2.26 | 1.33 | 0.87 | -0.25
strengths and weaknesses.

3. In class, everyone in the group helps

[ e 3,53 | 109 | -0.54 | -0.64 | 242 | 1.56 | 0.71 | -1.01

4. In class, we care about the success of

. 3.77 | 1.02 | -0.67 | -0.17 | 2.53 | 1.64 | 0.53 | -1.33
everyone in the group.

5. In class, each member of the group is
responsible for doing their part for the 402 | 085 | -1.10 | 1.59 | 2.49 |1.74 | 0.56 | -1.45
common work.

6. In class, we ask each other for help. 3.94 | 0.88 | -0.89 | 0.79 245 | 1.71 | 0.60 | -1.38

7. In class, we evaluate both our own

3.45 | 098 | -0.47 | -0.30 | 2.28 | 1.53 | 0.78 | -0.86
performance and that of our group mates.

8. In class, we can’t finish an activity

. . 3.13 | 099 | -0.07 | -0.66 | 2.25 | 1.19 | 0.80 | 0.08
without input from our colleagues,

9. In class, we motivate each other during

e A e 3.60 | 097 | -0.64 | 0.05 | 2.39 | 1.59 | 0.69 | -1.08

10. In class, group work helps everyone

381 [1.01| -0.89 | 039 | 257 | 1.69 | 0.46 | -1.46
learn better.

11. In class, we listen carefully to each

e . . 396 | 080 |-1.03 | 1.68 | 2.29 | 1.64 | 0.80 | -1.05
other’s opinions and points of view.

12. In class, we find ways to improve the

group’s performance 3.70 | 090 | -0.87 | 0.71 | 2.39 | 1.64 | 0.67 | -1.19

13. In class, we share materials,
information and knowledge when we carry | 4.07 | 0.78 | -1.01 | 1.68 | 2.54 | 1.85 | 0.47 | -1.67
out group activities.

14. In class, we show that we trust each other. | 3.34 | 0.89 | -0.36 | 0.15 2.17 | 1.31 | 0.85 | -0.28

15. In class, each member of the group

contributes even if they don’t like the activity. 3.43 | 100 -048 | -042 | 2.14 | 1.39 | 1.01 ) -0.22

16. In class, we accept differences

. 4.08 | 0.79 | -1.17 | 2.45 | 2.46 | 1.72 | 0.58 | -1.40
of opinion.

17. In class, at the end of an activity or
task, we reflect on whether we have 3.50 (099 | -0.66 | -0.16 | 2.31 | 1.42 | 0.75 | -0.65
achieved our objectives.

18. In class, everyone’s ideas are
fundamental to the success of the 417 | 0.76 | -1.19 | 2.48 259 [ 179 | 044 | -1.62
group’s work.

Continue...
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Table 2 — Continuation

Portuguese version Brazilian Version

Items M M

() | P Sk ke Tl SDosk ke

19. In class, we sit opposite each other to

. 3.06 | 118 | -0.22 | -0.88 | 2.24 | 1.21 | 0.79 | -0.01
communicate better.

20. In class, each member takes

. 3.65 (095 | -0.76 | 0.37 | 2.20 | 1.41 | 0.91 | -0.43
responsibility for the success of the group.

21. In class, we listen carefully to each

. 3.96 | 0.80 | -1.01 | 1.52 254 | 162|049 | -1.31
other’s ideas.

22. In class, we resolve conflicts in the group. | 3.46 | 0.94 | -0.50 | 0.01 | 2.25 | 1.33 | 0.81 | -0.36

23. In class, we help each other to achieve

e elsfaties e ilie merk 392 | 082 -0.86 | 0.99 | 235 | 1.68 | 0.69 | -1.24

24. In class, we encourage each other to

e 1as 3.74 | 0.88 | -0.74 | 0.58 2.39 | 1.61 | 0.65 | -1.16
overcome difficulties.

25. In class, we make decisions by

e 392 | 083 | -0.89 | 1.15 230 | 1.66 | 0.77 | -1.11
consensus within the group.

Total 3.68 | 055 | 059 | 059 | 236 | 092|103 | 0.51
o 0.922 0.921

Source: prepared by the authors.
Min: minimum; Max: maximum; M: mean; SD: standard deviation; Sk: skewness; Kt: kurtosis; o:: Cronbach’s alpha.

Confirmatory factor analysis

A confirmatory factor analysis (CFA) of the 25 items and five factors was carried out to confirm
the model proposed by the authors. CFA showed an unacceptable model fit [x? (270) = 3.326;
p <0.001; CFl = 0.864; TLI = 0.849; RMSEA = 0.069; PCLOSE = 0.000; SRMR = 0.043]; although the
modification indices suggested correlations between some errors, it was not possible to find an
acceptable model (Figure 1).

As a good fit model was not found, it was decided to exclude the item whose Cronbach’s alpha
value would increase if the item was excluded (item 19) (Table 2); it was also decided to exclude the
item that correlated with the total scale below 0.500 (item 8) (Table 3); and to exclude the items
that were least saturated in their respective factors (items 1, 6, 21, 7, 8, and 19) (Figure 1). Finally,
items 15, 23, and 25 were excluded in order to keep only 3 items per factor, since the model would
present a worse fit if these three items remained. A good fit was found [x? (80) = 2.654; p <0.001; CFI
=0.953; TLI =0.926; RMSEA = 0.058; PCLOSE = 0.080; SRMR =0.041], although five correlations were
established between the errors of the items, all within the same factor, except for the correlation
between items 3 and 20, which belong to different factors (Figure 2).

Convergent and divergent validity

Reliability was assessed by Cronbach’s alpha, with values above those recommended.
Convergent validity for CLS was assessed by CR values (whose values were above the reference
values) and AVE values (whose values were above 0.500) (Cheung and Wang, 2017). Discriminant
validity was assessed by the square root of the AVE values (Table 5). All these values were higher
than the correlation values for each construct, except for total CLS.
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Table 3 — Cooperative Learning Scale: psychometric properties

Portuguese version

Brazilian Version

Average
scale
if item
excluded

Scale
variance
if item
excluded

Correlation
total
corrected
item

Cronbach’s
alpha
if item
excluded

Average
scale
if item
excluded

Scale
variance
if item
excluded

Correlation
total
corrected
item

Cronbach’s
alpha
if item
excluded

1. In class, we discuss
each other’s ideas.

88.28

174.22

0.457

0.920

56.79

498.78

0.399

0.921

2. In class, we
analyze our group’s
strengths and
weaknesses.

88.83

172.28

0.505

0.919

56.82

500.55

0.471

0.920

3. In class, everyone
in the group helps
each other to carry
out the activity.

88.37

168.14

0.602

0.918

56.66

493.09

0.502

0.919

4, In class, we care
about the success of
everyone in the group.

88.13

168.26

0.642

0.917

56.55

486.15

0.573

0.918

5. In class, each
member of the group
is responsible for
doing their part for
the common work.

87.87

175.60

0.444

0.920

56.59

487.05

0.523

0.919

6. In class, we ask
each other for help.

87.96

173.92

0.498

0.919

56.62

485.52

0.554

0.918

7. In class, we
evaluate both our
own performance
and that of our
group mates.

88.45

173.06

0.477

0.920

56.79

491.83

0.533

0.919

8. In class, we can’t
finish an activity
without input from
our colleagues.

88.76

174.14

0.428

0.921

56.82

513.38

0.288

0.922

9. In class, we
motivate each
other during group
activities.

88.30

170.98

0.569

0.918

56.69

487.30

0.577

0.918

10. In class, group
work helps everyone
learn better.

88.09

170.54

0.561

0.918

56.51

482.08

0.609

0.917

11. In class, we listen
carefully to each
other’s opinions and
points of view.

87.94

172.94

0.602

0.918

56.79

484.19

0.602

0.917

12. In class, we

find ways to
improve the group’s
performance.

88.20

169.49

0.684

0.916

56.69

479.85

0.666

0.916

13. In class, we share
materials, information,
and knowledge when
we carry out group
activities.

87.83

175.76

0.483

0.920

56.53

476.35

0.625

0.917
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Table 3 — Continuation

Portuguese version Brazilian Version
Average Scale Correlation | Cronbach’s | Average Scale Correlation | Cronbach’s
scale variance total alpha scale variance total alpha
if item if item corrected if item if item if item corrected if item
excluded | excluded item excluded excluded | excluded item excluded
14. In class, we
show that we trust 88.55 172.07 0.573 0.918 56.91 502.59 0.441 0.920

each other.

15. In class, each
member of the
group contributes 88.46 171.99 0.508 0.919 56.94 494.71 0.543 0.918
even if they don’t
like the activity.

16. In class, we
accept differences 87.81 174.15 0.555 0.919 56.62 482.70 0.591 0.918
of opinion.

17. In class, at the end
of an activity or task,
we reflect on whether 88.39 170.92 0.556 0.918 56.77 497.06 0.493 0.919
we have achieved our
objectives.

18. In class,
everyone’s ideas
are fundamental to 87.72 175.32 0.515 0.919 56.48 481.47 0.580 0.918
the success of the
group’s work.

19. In class, we sit
opposite each other to 88.84 175.39 0.306 0.924 56.83 508.43 0.375 0.921
communicate better.

20. In class, each
member takes
responsibility for the
success of the group.

88.25 170.83 0.584 0.918 56.88 495.23 0.525 0.919

21. In class, we
listen carefully to 87.94 171.19 0.689 0.917 56.53 485.22 0.595 0.917
each other’s ideas.

22. In class, we
resolve conflicts in 88.44 173.04 0.504 0.919 56.82 500.03 0.477 0.919
the group.

23. In class, we
help each other
achieve the work’s
objectives.

87.98 170.17 0.720 0.916 56.72 476.86 0.688 0.916

24. In class, we
encourage each
other to overcome
difficulties.

88.15 170.10 0.674 0.917 56.69 481.13 0.660 0.916

25. In class, we
make decisions by
consensus within
the group.

87.98 172.26 0.616 0.918 56.78 485.55 0.575 0.918

Source: prepared by the authors.
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Table 4 — Cooperative Learning Scale: total item correlations

Portuguese | Brazilian

Items Version Version

CLS Total | CLS Total

1. In class, we discuss each other’s ideas. 0.510** 0.457**
2. In class, we analyze our group’s strengths and weaknesses. 0.558** 0.515**
3. In class, everyone in the group helps each other to carry out the activity. 0.652** 0.552**
4. In class, we care about the success of everyone in the group. 0.685** 0.620**

5. In class, each member of the group is responsible for doing their part for the

0.493** 0.577**
common work.

6. In class, we ask each other for help. 0.546** 0.605**
7. In class, we evaluate both our own performance and that of our group mates. 0.532** 0.579**
8. In class, we can’t finish an activity without the input of our colleagues. 0.487** 0.335**
9. In class, we motivate each other during group activities. 0.616** 0.622**
10. In class, group work helps everyone learn better. 0.610** 0.654**
11. In class, we listen carefully to each other’s opinions and points of view. 0.639** 0.646**
12. In class, we find ways to improve the group’s performance. 0.719** 0.704**

13. In class, we share materials, information, and knowledge when we carry out

* % * %
group activities. 0.526 0.673

14. In class, we show that we trust each other. 0.617** 0.486**
15. In class, each member of the group contributes even if they don’t like the activity. 0.561** 0.585**
16. In class, we accept differences of opinion. 0.594** 0.639**

17. In class, at the end of an activity or task, we reflect on whether we have

. . 0.605** 0.539**
achieved our objectives.

18. In class, everyone’s ideas are fundamental to the success of the group’s work. 0.555** 0.630**
19. In class, we sit opposite each other to communicate better. 0.383** 0.419**
20. In class, each member takes responsibility for the success of the group. 0.629** 0.569**
21. In class, we listen carefully to each other’s ideas. 0.720** 0.640**
22. In class, we resolve conflicts in the group. 0.554** 0.521**
23. In class, we help each other achieve the work’s objectives. 0.748** 0.725**
24. In class, we encourage each other to overcome difficulties. 0.708** 0.698**
25. In class, we make decisions by consensus within the group. 0.653** 0.622**

Source: prepared by the authors.
**p < 0.001.

BRAZILIAN VERSION

Preliminary analyses
Table 2 shows the descriptive statistics of the CLS items for the total sample. The asymmetry
and kurtosis values guarantee the normal distribution of the items. Table 3 shows the mean of the
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Figure 1 — Cooperative Learning Scale Portuguese Version ()

Source: prepared by the authors.

scale if the item is excluded, the variance of the scale if the item is excluded, the total corrected
correlation of the item, and Cronbach’s alpha if the item is excluded. Table 4 shows the correlations
between the 25 items and the total CLS.
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Figure 2 — Cooperative Learning Scale Portuguese Version (Il)

Source: prepared by the authors.
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Table 5 — Mean, standard deviation, Cronbach’s alpha, correlations, composite reliability, average
variance extracted and square root of average variance extracted of the Cooperative Learning
Scale and its subscales — Portuguese version

M DP o CR AVE 1 2 3 4 5 6

1 CLS Total 3.71 | 0.56 | 0.883 | 0.956 | 0.595 0.771

2 CLS Social Skills | 3.83 | 0.65 | 0.650 | 0.816 | 0.600 | 0.786** 0.903

3 CLS Group

. 3.42 | 0.75 | 0.688 0.828 | 0.617 | 0.812** | 0.584** 0.785
processing

4 CLS Positive

392 | 0.65 | 0.739 | 0.777 | 0.537 | 0.806** | 0.549** | 0.537** 0.733
Interdependence

5 CLS Face-to-
face promotive 3.56 | 0.74 | 0.735 | 0.850 | 0.655 | 0.820** | 0.570** | 0.583** | 0.565** 0.809
interaction

6 CLS Individual
and group 3.82 | 0.71 | 0.610 | 0.796 | 0.566 | 0.791** | 0.485** | 0.522** | 0.621** | 0.549** | 0.752
accountability

Source: prepared by the authors.
**p < 0.001; M: mean; SD: standard deviation; o.: Cronbach’s alpha; CR: composite reliability; r: Pearson’s correlation;
AVE: average variance extracted; bold: square root of average variance extracted.

Confirmatory factor analysis

A CFA of the 25 items and five factors was carried out to confirm the model proposed by
the authors. CFA showed an unacceptable model fit [x* (265) = 2.408; p < 0.001; CFl = 0.892; TLI =
0.878; RMSEA = 0.058; PCLOSE = 0.009; SRMR = 0.047]; although modification indices suggested
correlations between some errors, it was not possible to find an acceptable model (Figure 3).

As a good fit model was not found, it was decided to exclude the item whose Cronbach’s alpha
value would increase if the item was excluded (item 8) (Table 2); it was also decided to exclude
the items that correlated with the total scale below 0.500 (items 1, 14, and 19) (Table 3); and to
exclude the items that were least saturated in their respective factors (items 2, 6, 7, 20, 21, and 23)
(Figure 3). This kept 3 items per factor; the model would present a worse fit if these items remained.
A good fit was found [x? (79) = 2.227; p <0.001; CFI = 0.951; TLI = 0.934; RMSEA = 0.054; PCLOSE
= 0.236; SRMR = 0.038], although a correlation was established between two errors of two items
within the same factor (Figure 4).

Convergent and divergent validity

Reliability was assessed by Cronbach’s alpha, with values below those recommended,
especially for the social skills subscale. Convergent validity for CLS was assessed by CR values
(whose values were above the reference values) and AVE values (whose values were above 0.500,
except for the total) (Cheung and Wang, 2017). Discriminant validity was assessed by the square
root of AVE values (Table 4). All these values were higher than the correlation values for each
construct, except for total CLS.

Differences between the portuguese and brazilian versions

Looking at Table 1, we can see that the mean values of the Portuguese items are higher than
the mean values of the Brazilian items. The final versions of the total CLS as well as its subscales differ
in terms of the items included in them, except for the “social skills” and “positive interdependence”
subscales. Therefore, only these two can be compared; the differences between them are statistically
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Figure 3 — Cooperative Learning Scale (CLS) Brazilian Version (1)

Source: prepared by the authors.
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Figure 4 — Cooperative Learning Scale Brazilian Version ()

Source: prepared by the authors.

significant, with the Brazilian sample showing significantly lower values than the Portuguese one.
With regard to the “social skills” subscale, the mean value of the Portuguese version is 3.83 (SD =
0.65) and that of the Brazilian version is 2.33 (SD = 1.16) [t(905) = 24.56; p < 0.001; d = 0.92].
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With regard to the “positive interdependence” subscale, the mean value of the Portuguese version
is 3.92 (SD = 0.65) and that of the Brazilian version is 2.52 (SD = 1.31) [t(905) = 20.93; p < 0.001; d =
1.01] (Table 6).

Table 6 — Mean, standard deviation, Cronbach’s alpha, correlations, composite reliability,
average variance extracted and square root of average variance extracted of the Cooperative
Learning Scale and its subscales — Brazilian version

M SD o CR AVE 1 2 3 4 5 6

1 CLS Total 240 | 1.03 | 0.893 | 0.919 | 0.403 0.709

2 CLS Social Skills | 2.43 | 1.27 | 0.581 | 0.780 | 0.544 | 0.828** 0.738

3 CLS Group

. 233 | 1.18 | 0.610 | 0.796 | 0.566 | 0.844** | 0.678** 0.752
processing

4 CLS Positive

252 | 1.31 | 0.626 | 0.799 | 0.572 | 0.840** | 0.669** | 0.634** 0.756
Interdependence

5 CLS Face-to-
face promotive 243 | 1.26 | 0.678 | 0.824 | 0.609 | 0.844** | 0.639** | 0.628** | 0.640** 0.780
interaction

6 CLS Individual
and group 240 | 1.21 | 0.614 | 0.797 | 0.567 | 0.830** | 0.598** | 0.605** | 0.604** | 0.655** | 0.753
accountability

Source: prepared by the authors.
**p < 0.001; M: mean; SD: standard deviation; a.: Cronbach’s alpha; CR: composite reliability; r: Pearson’s correlation;
AVE: average variance extracted; bold: square root of average variance extracted.

When comparing the averages of the total and subscales of CLS in relation to gender within
each country, no statistically significant differences are found in any of the dimensions. However, by
joining the two samples together and comparing gender in relation to the subscales that retain the
same items (“social skills” and “positive interdependence”), statistically significant differences were
found between the genders, with the female gender showing significantly higher values. With regard
to the “social skills” subscale, the average value for the female sample is 3.22 (SD = 1.16) and for the
male sample, it is 2.30 (SD = 1.21) [t(902) = 3.07; p = 0.002; d = 1.18]. With regard to the positive
interdependence subscale, the average value for the female sample was 3.35 (SD = 1.20), and for the
male sample 3.09 (SD = 1.29) [t(902) = 2.79; p = 0.006; d = 1.22].

DISCUSSION

The aim of this study was to adapt and validate the original version of CLS (Fernandez-
Rio et al., 2017) for Portuguese and Brazilian higher education students. To this end, after
obtaining the necessary authorizations, the instrument was translated and back-translated
from Spanish to Portuguese and from Portuguese to Spanish, respectively, and the first and
last versions were compared.

Since it was not possible to find a good fit model similar to that proposed by the authors
of the original version with the 25 items (Fernandez-Rio et al., 2017), a CFA was carried out, and
a structure similar to that of the English version of the same scale was found (Fernandez-Rio
et al., 2021). Specifically, 15 items were distributed across five factors (each with three items),
all subordinated to a second-order factor. The exclusion of two items per factor was carried out
on statistical criteria, i.e., the items that allowed for a better fit remained in the model, in light
of what the authors of the English version did (Fernandez-Rio et al., 2021). Therefore, CLS, in the
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context of higher education for the Portuguese and Brazilian populations, is a valid instrument.
Results showed well-defined factors corresponding to a priori expectations, with all fit indices and
information criteria indicating that CLS is a valid instrument for the Portuguese-language context
(Portugal and Brazil).

The different versions (Spanish/original, English, Portuguese, and Brazilian) show that the
items are equivalent and that the factors have the same number of items in all versions, with only
the original version having one additional item per factor (Table 7). This scale includes the five basic
elements of cooperative learning (social skills; group processing; positive interdependence; face-to-
face promotive interaction; and individual and group accountability), unlike previous instruments
(Johnson and Johnson, 1983; Center for the Study of Learning and Performance, 1998; Veenman
et al., 2002; Hijzen, Boekaerts and Vedder, 2006).

The Portuguese and Brazilian versions (with 15 items) share 12 common items and three
different ones, although consistent in content (Table 8).

It is observed that Portuguese students, when compared to Brazilian ones, have higher
averages for all items in CLS and in the two subscales that can be compared. Furthermore, females
have higher perceptions of cooperative work than males in both countries combined. These results
suggest that Portuguese students perceive themselves as working more cooperatively than Brazilian
students. An analysis of the results from PISA 2015 (OECD, 2017b) shows that Brazilian students
ranked second to last out of 72 participating countries in collaborative problem-solving (CPS). In
addition, girls in all the countries participating in PISA 2015 performed significantly better in CPS
than males. Higher results regarding Portuguese students’ perceptions of cooperative work were
also found in a study in which they were compared with Spanish students. Portuguese students
perceived themselves as much more convinced that they work cooperatively in class than Spanish
students (Fernandez-Rio et al., 2021). However, students who participated in PISA were not higher
education students; nevertheless, these results may have some relationship with the scores obtained
in CLS by Portuguese and Brazilian students in terms of overall scores, scores in the “social skills” and
“positive interdependence” subscales, as well as those obtained by female participants from both
countries on these subscales.

The results obtained by Portuguese students regarding cooperative group work may indicate
an illusory perception of what it entails to work cooperatively, as they may lack true awareness of
their performance in group work (Pazicni and Bauer, 2014). Therefore, the Dunning-Kruger effect
(Kruger and Dunning, 1999) may partly explain these results. In fact, students may not be aware of
what it takes to work cooperatively (Pazicni and Bauer, 2014), or, cumulatively, the social desirability
bias may also be present (Kwak, Ma and Kim, 2021).

The significantly lower results obtained by Brazilian students compared to Portuguese ones
can be explained by the fact that, despite technological advancements that provide easy access to
all types of information worldwide, and the progressive change in the profile of higher education
students, the traditional teaching system, with lectures as the primary pedagogical model, is still
prevalent in Brazilian higher education (Troncarelli and Faria, 2014).

FINAL CONSIDERATIONS

The results have shown that CLS, in the context of higher education in both Portugal and Brazil,
is a valid instrument. Well-defined factors were found that align with a priori expectations, with all
fit indices and information criteria indicating that CLS is valid for assessing the five basic elements of
cooperative learning in Portuguese language contexts in Portugal and Brazil in higher education. It
could potentially serve as a useful tool for higher education teachers to understand their students’
perceptions of their learning, whether it is collaborative or not.
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Table 7 — Comparison of the four versions of the Cooperative Learning Scale

Validated version for Spanish

Validated English version

Validated version for
Portugal

Validated version for Brazil

In class:

1. We work on dialog, listening skills, and/
or debate.

2. We put them together so that the whole
group knows what is being done.

3. The help of my colleagues to complete
the tasks is important.

4. Group members relate and interact
during tasks.

5. Each member of the group must
participate in the group’s tasks.

6. Exposing and defending ideas, knowledge,
and points of view to colleagues.

7. We make decisions by consensus among
the group members.

8. We can’t finish an activity without the
contributions of our colleagues.

9. Interaction between group members is
necessary to complete the task.

10. Each component of the group must
make an effort in the group’s activities.

11. We listen to the opinions and points of
view of our colleagues.

12. We discuss ideas among group members.

13. It is important to share materials,
information... to do the tasks.

14. We relate to each other to do the activities.

15. Every member of the group should try
to take part, even if they don’t like the task.

16. We reach agreements in the face of
different opinions or conflicts.

17. We reflect individually and together
within the group.

18. The better each member of the group does
their job, the better result the group gets.

19. We work directly with each other.

20. Each member of the group must do their
part of the group’s work to complete the task.

In the classroom:

1. We work on discussing,
debating, and listening to others.

2. We talk to each other to make
sure that everyone in the group
knows what is being done.

3. We cannot finish the tasks
without the groupmates’
contributions.

4. Groupmates relate with
each other and interact during
the tasks.

5. Every group member has to
participate in the group’s tasks.

6. We present and defend ideas
and individual points of view in
front of the groupmates.

7. We reach agreements within
the group to make decisions.

8. It is important to share
resources, and information to
complete the tasks.

9. Interaction among groupmates
is necessary to complete the tasks.

10. Every group member
must strive to try hard in the
group’s activities.

11. We listen to each other’s
ideas, opinions, and points of
view.

12. Groupmates debate ideas
and opinions.

13. The better each group
member completes his/her task,
the better it is for the group.

14. We work face-to-face with our
groupmates.

15. It is important for every group
member to try to participate,
even if he/she does not like
the task.

In class:

1. We listen carefully to
each other’s opinions and
points of view.

2. We analyze our group’s
strengths and weaknesses.

3. Everyone in the group
helps each other to carry
out the activity.

4. We motivate each other
during group activities.

5. Each member of the

group is responsible for

doing their part in the
common work.

6. We accept differences
of opinion.

7. We find ways to improve
the group’s performance.

8. We share materials,
information, and
knowledge when we carry
out group activities.

9. We show that we have
confidence in each other.

10. Group work helps
everyone learn better.

11. We resolve conflicts in
the group.

12. At the end of an activity
or a task, we reflect on
whether we have met the
intended objectives.

13. Everyone’s ideas are
fundamental to the success
of the group’s work.

14. We encourage each
other to overcome
difficulties.

15. Each member takes
responsibility for the
success of the group.

In class:

1. Everyone in the group
helps each other to carry
out the activity.

2. We care about the success
of everyone in the group.

3. Each member of the

group is responsible for

doing their partin the
common work.

4. We motivate each other
during group activities.

5. Group work helps
everyone learn better.

6. In class, we listen carefully
to each other’s opinions and
points of view.

7. We find ways to improve
the group’s performance.

8. We share materials,
information, and knowledge
when we carry out
group activities.

9. Each member of the
group contributes even if
they don’t like the activity.

10. We accept differences
of opinion.

11. At the end of an activity
or a task, we reflect on
whether we have met the
intended objectives.

12. Everyone’s ideas are
fundamental to the success
of the group’s work.

13. We resolve conflicts in
the group.

14. We encourage each
other to overcome
difficulties.

15. We make decisions by
consensus in the group.

Social skills: 1, 6, 11, 16; Group processing:
2,7,12, 17; Positive interdependence: 3, 8,
13, 18; Face-to-face promotive interaction:
4,9, 14, 19; Individual and group
accountability: 5, 10, 15, 20

Social skills = items 1, 6, 11; group
processing = items 2, 7, 12;

positive interdependence = items
3, 8, 13; Face-to-face promotive
interaction = items 4,

9, 14; individual and group
accountability = items 5, 10, 15.

Social skills: items 1, 6,
11; Group processing:
items 2, 7, 12; Positive
interdependence: items
3, 8, 13; Face-to-face
promotive interaction:
items: 4; 9; 14; Individual
and group accountability:
Items: 5, 10; 15

Social skills: items 1,b,
11; Group processing:
items 2, 7, 12; Positive
interdependence: items 3, 8,
13; Face-to-face promotive
interaction: items: 4; 9;
14; Individual and group
accountability: Items: 5,
10; 15

Source: prepared by the authors.
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Table 8 — Cooperative Learning Scale : Portuguese and Brazilian versions

Portuguese | Brazilian
version version

1. In class, we debate each other’s ideas.
2. In class, we analyze our group’s strengths and weaknesses. X
3. In class, everyone in the group helps each other to carry out the activity. X X
4. In class, we care about the success of everyone in the group. X
5. In class, each member of the group is responsible for doing their part for the X X
common work.
6. In class, we ask each other for help.
7. In class, we evaluate both our own work and that of our group mates.
8. In class, we can’t finish an activity without input from our colleagues.
9. In class, we motivate each other during group activities. X X
10. In class, group work helps everyone learn better. X X
11. In class, we listen carefully to each other’s opinions and points of view. X X
12. In class, we find ways to improve the group’s performance. X X
13. In class, w'e.s.hare materials, information, and knowledge when we carry X X
out group activities.
14. In class, we show that we trust each other. X
15. In class, each member of the group contributes even if they don’t like the activity. X
16. In class, we accept differences of opinion. X X
17. In class, at the end of an activity or task, we reflect on whether we have X X
achieved our objectives.
18. In class, everyone’s ideas are fundamental to the success of the group’s work. X X
19. In class, we sit opposite each other to communicate better.
20. In class, each member takes responsibility for the success of the group. X
21. In class, we celebrate our successes.
22. In class, we resolve conflicts in the group. X X
23. In class, we help each other achieve the work’s objectives.
24. In class, we encourage each other to overcome difficulties. X X
25. In class, we make decisions by consensus within the group. X

Source: prepared by the authors.

We suggest the development of future studies using CLS, with new samples drawn from
broader and more diverse participant pools, augmented by the use of different measures to evaluate
the implementation of cooperative learning.
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