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Abstract
In this study, a scale was designed to measure the level of application of Cooperative Learning in 
Higher Education. The Cooperative Learning Application Scale (CLAS) comprises seven dimensions: 
Positive interdependence, interaction, social skills, group reflection, heterogeneity, assessment and 
tutoring. The sample consisted of a total of 1470 students from two Universities: the University of 
Deusto (Spain) and the Catholic University of Temuco (Chile). The results show that CLAS is a valid 
and reliable tool to gauge the level of application of this methodology in university classrooms.

Keywords: Cooperative learning, higher education, validation, scale, group work.

Resumen
En este estudio se diseñó una escala para valorar el grado de aplicación del Aprendizaje Cooperativo en 
la Universidad (CLAS). El instrumento consta de 7 dimensiones: Interdependencia positiva, interac-
ción, habilidades sociales, reflexión grupal, heterogeneidad, evaluación, y tutoría. La muestra estuvo 
formada por un total de 1470 estudiantes de dos Universidades: la Universidad de Deusto (España) y 
la Universidad Católica de Temuco (Chile). Los resultados obtenidos muestran que el CLAS es un ins-
trumento válido y fiable para conocer el grado de aplicación de esta metodología en las aulas universi-
tarias.

Palabras clave: Aprendizaje cooperativo, enseñanza universitaria, validación, escala, trabajo gru-
pal.
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Introduction

Teamwork is a generic com-
petence that facilitates adaptation 
to fast changes in society and the 
world market (Vargas, 2006). Being 
able to integrate and contribute to 
group work is essential. Thus, team-
work has become one of the most 
demanded competences on the labor 
market (Aguado, Arranz, Valera-
Rubio, & Marín-Torres, 2011; 
A yats, Zamora, & Desantes, 2004) 
and hence, an essential element of 
employability (Barraycoa & Lasaga, 
2010).

Cooperative Learning (CL) is 
a learning methodology centered 
on the student. When applied ef-
fectively, it favors development of 
teamwork competences that will 
help in professional and social life. 
For this reason, many authors rec-
ommend including it in any train-
ing program, regardless of the cer-
tification or organizational context 
in which it is set (Biggs & Tang, 
2011; Cavanagh, 2011; Hammond, 
Bithell, Jones, & Bidgood, 2010; 
Zubimendi, Ruiz, Carrascal, & de la 
Presa, 2010).

In general, CL can be under-
stood as a generic term used to refer 
to several techniques for organiz-
ing and conducting classroom in-
struction in small, heterogeneous 
groups in order to achieve common 
learning goals (Johnson, Johnson, & 
Holubec, 1994; Slavin, 1990). Han-
cock (2004, p. 160) defines it as 
“students working in mixed-ability 
groups on clearly defined tasks with 

the expectation that they will be re-
warded on the basis of group suc-
cess”.

Cooperation implies necessary 
teamwork. However, interacting is 
not enough to collaborate; it is the 
nature of this interaction that de-
fines cooperation. The success of 
cooperative activities does not occur 
automatically by grouping students, 
a teaching design that considers the 
conditions for cooperation are nec-
essary (Gillies & Boyle, 2010; Ove-
jero, 1990; Peterson & Miller, 2004; 
Prieto, 2007).

The level of effectiveness of CL 
depends on how teachers guaran-
tee the conditions of cooperation. It 
is important, firstly, to understand 
what it means to work cooperatively 
and, secondly, to be capable of con-
ducting cooperative activities that 
allow them to improve the quality of 
their students’ group work (Black-
ford, Kutnikm, Baines, & Galton, 
2003; Gillies & Boyle, 2010).

Leading scholars in CL, includ-
ing Johnson, et al. (1994), Kagan & 
Kagan (1994) and Cohen (1994), 
pointed out a series of considera-
tions that teachers must take into 
account when implementing CL. 
According to their contributions, 
teachers should be able to achieve 
the following when applying coop-
erative learning:

Positive Interdependence entails 
the perception by all group mem-
bers that they cannot achieve their 
goals by themselves if the others do 
not achieve theirs. Teachers must 
design and communicate the ob-
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jectives and tasks to students, so 
that they understand that the efforts 
of each team member are essential 
to the success of the group. Every 
member must have responsibilities 
in the communal project.

Interaction refers to an active 
learning environment where all stu-
dents help and support each other. 
Teachers must create a climate and 
atmosphere that promotes commu-
nication, so that members can ex-
press their ideas and feelings in 
their group.

Social Skills are necessary 
for the success of the cooperative 
group. Skills can be divided into 
those geared towards the achieve-
ment of the group task and those 
focused on interpersonal relations. 
These skills are needed to make de-
cisions, build trust, communicate 
appropriately, help each other, solve 
conflicts, organize efficiently, etc.

Group Reflection entails the 
joint assessment by group members 
of the learning process being carried 
out. This reflection improves their 
awareness of the group’s strengths 
and weaknesses, as well as their 
progress and setbacks, and allows 
them to take action for correction 
and improvement.

Heterogeneity is related to the 
in-group level of diversity regarding 
skills, academic level, sex, ethnic-
ity, interests, motivations, etc. This 
diversity enables students to con-
sider and value different perspec-
tives and points of view.

Teachers have two main tools to 
achieve these dimensions: Assess-

ment, which has to do with issues 
related to information, equity, and 
fairness of the evaluation system at 
both the individual and group level. 
Foremost, the evaluation system 
is key to the necessary conditions 
for cooperation. Lastly, tutoring re-
fers to the support provided by the 
teacher in order to foster the devel-
opment of the group task. Teachers 
must plan and structure the learning 
sequence, make sure that the stu-
dents know and understand the task, 
monitor the process and observe the 
students, helping them if needed. 
Tutoring must foster the autonomy 
for learning.

A review of previous research 
has found no appropriate tools that 
measure the level of application of 
CL in university classrooms tak-
ing into account the dimensions de-
scribed.

However, some studies did use 
tools that considered some of the 
elements of CL. Prominent among 
them was Classroom Life Instru-
ment (CLI), by Johnson, John-
son, and Anderson (1983), whose 
scale contained 59 items, of which 
7 refer to CL in general, 10 to posi-
tive interdependence, 5 to assess-
ment, and 8 refer to support pro-
vided by the teacher, which would 
relate to the tutoring dimension. In 
a subsequent second version of this 
tool, the heterogeneity dimension 
was included (see Johnson & John-
son, 1983). Nevertheless, it did not 
include significant dimensions such 
as group reflection, interaction or 
social skills. Although these instru-
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ments were designed for a non-uni-
versity sample, Ghaith (2002) used 
the second version of the CLI with 
university students, but his research 
failed to provide information about 
reliability and validity of the instru-
ment.

Also prominent were Quality 
of Cooperative Learning (QCL) 
and Conditions for Cooperative 
Learning (CCL), created by Hijzen, 
Boekaerts, and Vedder (2006) for 
high school students. QCL com-
prises 4 subscales, two of which 
are related to the CL dimensions of 
interdependence and social skills, 
while the other two are attitudes to-
ward AC and quality of group co-
hesion. On the other hand, CLL 
includes a subscale related to the 
teacher’s behavior regarding CL and 
two subscales related to the teach-
er’s tasks of providing academic 
support and encouragement, which 
would relate to the tutoring dimen-
sion. Therefore, these instruments 
do not gather information about di-
mensions such as group reflection, 
interaction or heterogeneity.

Other instruments include items 
related to group work attitudes and 
group work organization, that is, 
they are not aimed at determining 
the conditions for cooperation.

That is the case of the Cuestio-
nario de Análisis de la Cooperación 
en Educación Superior (ACOES) 
by García, González, and Mérida 
(2012), a tool created ad hoc, with 
49 items through which the follow-
ing dimensions are measured: Con-
ception (idea) of group work, util-

ity, planning of the group work by 
the teachers, criteria for the organ-
ization of groups, group rules, in-
ternal procedures, and efficiency of 
group work.

The Autoinforme de Interacción 
Grupal (AIG) by Ibarra and Ro-
dríguez (2007) focuses on the qual-
ity of university students’ group in-
teraction. The instrument includes 
nine dimensions: Exploratory ques-
tions, cumulative reasoning, conflict 
management, group composition, 
task features, processes and proce-
dures, individual and group moti-
vation, performance evaluation and 
general conditions. The dimensions 
of both instruments, the ACOES 
and the AIG, are only indirectly re-
lated to the elements mentioned in 
this paper.

Only one tool has been found 
which includes nearly all the dimen-
sions: Cooperative Learning Obser-
vational Schedule (Veenman, Ben-
thum, Bootsma, Dieren, & Kemp, 
2002) which measures, through a 
23-item observational scale, the 
manner in which teachers structure 
CL. It comprises 7 categories: Pos-
itive interdependence, individual 
responsibility, interaction, social 
skills, group processing, workgroup 
monitoring, and pupil engagement 
rates. However, this instrument was 
designed for assessment of the level 
of implementation of the AC to be 
carried out by an outside observer 
rather than the students.

The structure of all of the above 
instruments was validated through 
confirmatory analysis except 
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the Cooperative Learning Proc-
ess Scale (CLPS) by Bay & Çetin 
(2012). However, this instrument 
does not include important aspects 
such as assessment, tutoring or het-
erogeneity.

To sum up, the majority of the 
instruments mentioned not only fail 
to include all the essential elements 
of this methodology, but neither 
have they been validated through 
confirmatory factor analyses of the 
theoretical model of the construct. 
Therefore, there is a need to pro-
vide an instrument that measures, in 
a valid and reliable manner, the de-
gree of application of CL in Higher 
Education.

This paper aims to develop and 
validate an instrument to measure 
the degree of application of CL in 
Higher Education, on the basis of 
the essential theoretical elements 
of CL. The expected results were 
the following: CL would be ex-
plained by 7 factors (positive in-
terdependence, interaction, social 
skills, group reflection, assessment, 
heterogeneity and tutoring).

Method

Participants

The sample consisted of a total 
of 1470 students from two different 
Universities. 53.3% were enrolled at 
the Catholic University of Temuco 
(Chile) and 46.7% were enrolled at 
the University of Deusto (Spain).

Specifically, the Catholic Uni-
versity of Temuco sample, was 
formed by 406 women (51.8%) and 
280 men (35.7%). 12% of the stu-
dents did not respond to the ques-
tion related to gender. The stu-
dents’ mean age was 20.53 years 
(SD = 2.42), with a minimum value 
of 17 and a maximum of 29 years. 
Concerning their year of study, 
49.1% were first year students, 
14.8% were second year students, 
10.2% were in their third year, 
21.6% were fourth year students 
and 1.5% were fifth year students. 
2.8% were enrolled in optional sub-
jects, not pertaining to any specific 
academic year.

At the University of Deusto, 
the sample consisted of 406 
women (59.2%) and 280 men 
(40.8%). The students’ mean age 
was 21.23 years (SD = 3.47), with 
a minimum value of 18 and a max-
imum of 59 years. As per their 
year of study, 29.3% were first 
year students, 20.7% were second 
year students , 19.4% were in their 
third year, 26.5%, were fourth year 
students and 5.1% were fifth year 
students.

Measures

Cooperative Learning Applica-
tion Scale (CLAS) was elaborated 
by the students. It was elaborated by 
the authors of this paper to measure 
the degree of cooperation promoted 
by the lecturer, based on the core el-
ements of cooperation.
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In order to ensure the validity 
of content, the first version of the 
questionnaire was reviewed and 
judged by 8 experts on research and 
didactics (6 Spanish and 2 Chilean). 
Using a table designed for the pur-
pose, the experts had to indicate the 
dimension to which each item be-
longed, according to its content, as 
well as the degree of clarity of its 
wording. They also were allowed to 
suggest improvements. Only those 
items valued as “well expressed” by 
6 out of the 8 experts and included 
in the same dimension by 6 out of 8 
judges were kept.

Thus, the CLAS was finally 
made up of 44 items grouped into 
7 dimensions (positive interde-
pendence, interaction, social skills, 
group reflection, heterogeneity, as-
sessment and tutoring). A Chilean 
expert reviewed the language of this 
version in order to adapt the word-
ing of the items to the Chilean pop-
ulation and context.

Students were asked to estab-
lish their degree of agreement with 
the assertions using a 4-point Likert 
scale (from 1 “strongly disagree” to 
4 “strongly agree”). The total appli-
cation of the CLAS dimensions was 
calculated by the average scores of 
the items in each of the dimensions. 
Hence the range is 1-4. The Appen-
dix includes the complete question-
naire.

Procedure

In order to choose the partici-
pants, lecturers from both univer-

sities were contacted. All of them 
used methodologies based on group 
work for their subjects. They were 
informed of the goals of the study 
and asked to collaborate in order to 
apply the instrument to the students 
in their subjects.

A total of 71 teachers volun-
tarily agreed to participate in the 
study, 45 teachers (63.4%) from 
the University of Deusto and 26 
teachers (36.6%) from the Catho-
lic University of Temuco, which 
resulted in 71 different groups of 
students. Each group was visited 
by a person who provided the stu-
dents with information about the 
research and requested their vol-
untary collaboration. The scale 
was applied collectively in about 
15 minutes.

Data analysis

The CLAS was subjected to dif-
ferent analyses. In order to deter-
mine the degree of application of 
Cooperative Learning according to 
the students in the 71 groups taking 
part in the study, descriptive analy-
ses were carried out. The internal 
consistency of the scale was calcu-
lated with Cronbach’s Alpha and 
the Split-Half Method.

In order to measure the con-
struct validity, confirmatory fac-
tor analyses were carried out on the 
structure of the instrument.

As the Multivariate Normality 
tests indicated that the multivari-
ate distribution of the items was non 
normal in all of the samples (e.g., 
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multivariate kurtosis value = 2543 
and 2538 in the Spanish and Chil-
ean samples, respectively, p < .001), 
the parameters of the confirmatory 
factor analyses were estimated us-
ing the method of Weighted Least 
Squares with LISREL 8.8 software 
(Jöreskog & Sörbom, 2004).

This method was used with the 
polychoric matrix and the asymp-
totic covariance matrix of the items 
in the scale. In all estimated mod-
els, the effect codification method 
proposed by Little, Slegers, and 
Card (2006) was used, in order to 
identify and set the scale of latent 
variables. This requires the set of 
indicator averages to be made equal 
to 0, and the set of factor loadings 
for a construct to have an average 
of 1, which is the same as mak-
ing its sum equal to the number 
of indicators. According to Little 
and collaborators, this method is 
best suited for confirming the fac-
tor structure of a construct based on 
particular items.

Following the recommenda-
tions of Hu and Bentler (1999) for 
Maximum Likelihood models ob-
tained in large samples (N > 250), 
goodness of fit was assessed by the 
comparative fit index (CFI; values 
of .95 or greater indicate that the 
model adequately fits the data), the 
non-normed fit index (NNFI; values 
of .95 or greater indicate that the 
model adequately fits the data). The 
root mean squared error of approxi-
mation (RMSEA; values of .06 or 
less indicate that the model ade-
quately fits the data), and the stand-

ardized root mean square residual 
(SRMR; values of .08 or less indi-
cate a good fit).

The average variance extracted 
(AVE) was also calculated; values 
higher than .50 are considered ad-
equate by Fornell & Larcker (1981) 
and the composite reliability coef-
ficient (CR); values higher than .70 
are considered optimal by Gefen 
and Straub (2005).

Results

Descriptive data and internal con-
sistency of the scale

Results obtained in the Span-
ish sample indicate that the average 
degree of application of AC total 
was medium-high, reaching a value 
of 2.88 (SD = .45) out of a possible 
range of 1-4. In the values acquired 
in the Chilean sample, it is observed 
that the average percentage of to-
tal AC application was also medi-
um-high, but somewhat higher than 
the result obtained in the Deusto 
sample, reaching a value of 3.18 
(SD = .43).

Both at Deusto and Temuco, 
the dimensions better implemented 
were interaction (MDeusto = 3.15, 
SD = .54; MTemuco = 3.33, SD = .57) 
and heterogeneity (MDeusto = 3.1, 
SD = .57; MTemuco = 3.33, SD = .49) 
and the least implemented was 
group reflection (MDeusto = 2.64, 
SD = .57; MTemuco = 2.96, SD = .57). 
Nevertheless, both in the evaluation 
of the total AC and of each dimen-
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Table 1
Descriptive Features Analysis of the Dimensions of the Scale

Sample Deusto Temuco
Assessment M SD As K M SD As K
55. 2.53 .98 –.09 –1.00 2.88 .90 –.49 –.48
47. 2.58 .98 –.12 –.98 2.80 .85 –.40 –.38
13. 2.74 .83 –.32 –.38 3.06 .89 –.69 –.29
26. 2.91 .86 –.58 –.19 3.12 .88 –.82 –.04
42. 3.23 .80 –.92 .46 3.55 .69 –1.60 2.33
34. 3.34 .77 –1.06 .67 3.68 .61 –2.17 5.27
Total 2.89 .58 –.43 .24 3.19 .49 –.74 .55
Heterogeneity M SD As K M SD As K
27. 3.00 .74 –.63 .52 3.32 .70 –.81 .41
19. 3.10 .74 –.69 .58 3.34 .71 –.86 .40
11. 3.14 .73 –.60 .23 3.31 .78 –.93 .29
35. 3.15 .74 –.70 .41 3.37 .75 –.95 .25
Total 3.1 .57 –.63 .58 3.33 .49 –.86 1.10
Social Skills M SD As K M SD As K
17. 2.36 .92 .03 –.87 2.61 .9 –.10 –.77
12. 2.53 .86 –.18 –.61 3.04 .82 –.63 –.00
20. 2.79 .85 –.39 –.39 3.26 .80 –.97 .51
48. 2.86 .79 –.52 .03 3.27 .73 –.80 .37
43. 3.03 .80 –.59 –.01 3.36 .70 –.97 .89
36. 3.07 .78 –.68 .28 3.36 .73 –.98 .52
28. 3.10 .78 –.72 .31 3.38 .72 –1.05 .85
Total 2.82 .55 –.51 .44 3.17 .61 –.73 25
Interaction M SD As K M SD As K
56. 3.08 .85 –.79 .15 3.38 .74 –1.16 1.24
37. 3.12 .77 –.65 .12 3.38 .72 –.99 .59
21. 3.28 .74 –.93 .75 3.54 .66 –1.41 1.94
29. 3,34 ,60 –,78 ,59 3,55 .66 –1,50 2.29
Total 3.15 .54 –.69 .58 3.33 .57 –.83 .37

sion as an independent item, the Te-
muco values sample were slightly 
higher than the Deusto sample ex-

cept for item 44 pertaining to the 
positive interdependence dimension 
(Table 1).
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Sample Deusto Temuco
Positive Interdependence M SD As K M SD As K
49. 2.53 .93 –.11 –.86 2.59 .92 –.15 –.79
38. 2.56 .91 –.13 –.77 2.95 .90 –.52 –.52
30. 2.71 .87 –.32 –.52 3.05 .85 –.62 –.22
51. 2.89 .88 –.50 –.37 3.19 .86 –.83 –.08
44. 2.93 .85 –.55 –.23 2.83 .87 –.49 –.33
53. 3.01 .78 –.61 .19 3.36 .68 –.89 .77
45. 3.01 .83 –.67 .08 3.31 .75 –.93 .51
18. 3.10 .77 –.71 .35 3.39 .76 –1.22 1.20
22. 3.57 .70 –1.62 2.21 3.70 .61 –2.26 5.43
Total 2.92 .52 –.58 .75 3.19 .52 –.75 .58
Group Reflection M SD As K M SD As K
15. 2.40 .96 .09 –.94 2.68 .95 –.217 –.88
23. 2.55 .92 –.14 –.81 2.85 .83 –.402 –.31
50. 2.59 .88 –.17 –.67 2.95 .84 –.500 –.31
14. 2.60 .91 –.18 –.75 3.02 .85 –.564 –.31
39. 2.74 .85 –.33 –.44 3.04 .84 –.640 –.14
31. 2.76 .84 –.40 –.33 3.12 .83 –.735 .00
16. 2.86 .85 –.48 –.27 3.07 .83 –.650 –.09
Total 2.64 .57 –.36 –.22 2.96 .57 –.41 .05
Tutoring M SD As K M SD As K
32. 2.64 .90 –.20 –.98 3.12 .90 –.77 –.25
57. 2.64 .91 –.23 –.74 2.88 .86 –.44 –.42
54. 2.76 .87 –.36 –.49 3.16 .81 –.75 .09
24. 2.82 .93 –.37 –.73 3.27 .77 –.77 –.06
52. 2.84 .88 –.40 –.53 3.14 .82 –.73 .00
46. 2.92 .88 –.46 –.53 3.13 .83 –.73 –.06
40. 3.21 .83 –.90 .28 3.48 .74 –1.41 1.48
Total 2.83 .67 –.47 –.20 3.18 .51 –.69 .54

The internal consistency of the 
scale was assessed through Cron-
bach’s Alpha coefficient, which dis-
played a result of .95 for the total 
sample and .94 for each of the sam-
ples, both from the Spanish sample 

and from the Chilean sample (Ta-
ble 2).

The consistency of the CLAS 
dimensions was also high, with 
the tutoring dimension showing a 
higher reliability in the total sample 
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(.88) and in the samples of Deusto 
(.87) and Temuco (.86) respectively. 
Interaction is the dimension that has 
a lower reliability, being adequate in 
both cases, for the total sample (.72) 
and for each of the sub-samples (.70 
for Deusto and .70 for Temuco).

The Split Half Method was ap-
plied, which yielded an Alpha Co-
efficient result of .89 in the Deusto 
sample and .90 in the Temuco sam-
ple for the first part, and .90 in both 
samples for the second part. The 
Spearman-Brown coefficient was 
.90 in the Deusto sample and .91 in 
the Temuco sample.

Construct validity

Firstly, the theoretical model 
was tested for each sample (Ta-
ble 3). This model comprised 7 fac-
tors (positive interdependence, 
interaction, social skills, group re-
flection, assessment, heterogene-

ity and tutoring). The outcome was 
satisfactory, as it showed excel-
lent fit indexes both in the Spanish 
sample, χ2(881, n = 686) = 1921.35 
p < .001; RMSEA = .042 (95% CI: 
.039; .044), CFI = 1, NNFI = 1, 
SRMR = .08, and in the Chilean 
sample, χ2(881, n = 784) = 1883.15, 
p < .001; RMSEA = .041 (95% CI: 
.038; .043), CFI = 1, NNFI = 1.00, 
SRMR = .07.

An alternative model consist-
ing of one factor was estimated, 
which displayed some poor fit in-
dexes, χ2(902, n = 686) = 2164, 
p < .001; RMSEA = .045 (95% CI: 
.043; .048), CFI = .89, NNFI = .88, 
SRMR = .11, as in the Chilean 
sample, χ2(902, n = 784) = 2025, 
p < .001; RMSEA = .044 (95% CI: 
.043; .047), CFI = .90, NNFI = .89, 
SRMR = .10.

Finally, a seven-factor model 
in which the factors were speci-
fied as uncorrelated was also es-

Table 2
Analysis of the Internal Consistency of the Dimensions Composing CLAS

CLAS 
α

Total
N = 1470

α
Deusto
n = 686

α
Temuco
n = 784

Group Reflection .79 .77 .79
Social Skills .80 .79 .77
Tutoring .88 .87 .86
Assessment .73 .73 .70
Positive Interdependence .80 .81 .78
Heterogeneity .79 .78 .78
Interaction .72 .70 .70
Total .95 .94 .94
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t imated.  For this orthogonal 
model all the fit indexes were 
poor, χ2(902, n = 686) = 7825, 
p < .001; RMSEA = .11 (95% CI: 
.10; .11), CFI = .40, NNFI = .38, 
SRMR = .26, as in the Chilean 
sample, χ2(902, n = 784) = 7615, 
p < .001; RMSEA = .10 (95% CI: 
.09; .11), CFI = .45, NNFI = .44, 
SRMR = .23.

Consequently, the seven-corre-
lated-factors model is selected as 
it is considered better fit. The next 
step was to evaluate the factor in-
variance of the questionnaire across 
Chilean and Spanish students using 
multiple-group-covariance-structure 
analysis. First, the configural in-

variance of the model was tested 
to demonstrate that the pattern 
of fixed and free parameters was 
equivalent across samples, χ2(1762, 
N = 1470) = 4071, RMSEA = .042 
(95%CI: .041; .044), NNFI = .99, 
CFI = .99 and SRMR = .07.

The invariance of the factor 
loadings was then tested. The non-
significant χ2 increment indicated 
that the overall pattern of factor 
loadings was similar across Span-
ish and Chilean students, ∆χ2(37, 
N = 1470) = 38, ns. Finally, the in-
variance of the variances and cov-
ariances of the latent variables was 
tested. In this case the change in χ2 
was also not significant, indicating 

Table 3
Structural Models of the CLAS on the Basis of a Confirmatory Factor Analysis

Models Sample χ 2 CFI NNFI SRMR RMSEA [95% CI]

One factor

Spanish Sample 
(686) 2164 .89 .88 .11 .045 .043 .048

Chilean Sample 
(784) 2025 .90 .89 .10 .044 .043 .047

Seven 
uncorrelatedfactors

Spanish Sample 
(686) 7825 .40 .38 .26 .11 .10 .11

Chilean Sample 
(784) 7615 .45 .44 .23 .10 .09 .11

Seven correlated 
factors

Spanish Sample 
(686) 1921,35 1 1 .080 .042 .039 .044

Chilean Sample 
(784) 1883.15 1 1 .069 .041 .038 .043

Both samples
(1470) 4071 .99 .99 .069 .042 .041 .044
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Table 4
Factor Loadings of CLAS Items

Dimension Item Deusto Temuco

Assessment

13. 
26. 
34. 
42. 
47. 
55. 

0.78
0.78
0.85
0.85
0.75
0.75

0.82
0.91
0.70
0.86
0.65
0.79

Heterogeneity
11. 
19. 
27. 
35. 

0.69
0.82
0.82
0.82

0.74
0.91
0.91
0.87

Social Skills

12. 
20. 
28. 
36. 
43. 
48. 
17. 

0.89
0.79
0.80
0.86
0.91
0.88
0.82

0.87
0.74
0.90
0.87
0.89
0.87
0.72

Interaction
21. 
29. 
37. 
56. 

0.85
0.81
0.85
0.72

0.85
0.85
0.87
0.72

Positive 
Interdependence

44. 
18. 
22. 
30. 
38. 
45. 
49. 
51. 
53. 

0.73
0.72
0.57
0.84
0.80
0.82
0.76
0.81
0.81

0.57
0.75
0.71
0.86
0.69
0.86
0.65
0.86
0.82

Group Reflection

15. 
23. 
31. 
39. 
14. 
16. 
50. 

0.72
0.87
0.80
0.73
0.88
0.74
0.88

0.74
0.87
0.88
0.82
0.83
0.78
0.89

Tutoring

24. 
32. 
40. 
46. 
52. 
54. 
57. 

0.84
0.82
0.82
0.92
0.92
0.91
0.84

0.83
0.88
0.80
0.89
0.94
0.94
0.87
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that the overall pattern of variances 
and covariances was equivalent 
for Chilean and Spanish students, 
∆χ2(28, N = 1470) = 27, ns.

Table 4 displays the factor load-
ings of the items in each scale for 
each sample. All of them exceed the 
.40 cutoff points.

The average variance extracted 
(AVE) was estimated for the fac-
tors. In all the cases the AVE val-
ues were higher than .50. The com-
posite reliability coefficients (CR) 
were also calculated, being all val-
ues above .80 (Table 5).

Discussion

In previous research on the im-
plementation of CL in universities, 
instruments have been used that did 
not include all the essential elements 
of this methodology. They had been 
created ad hoc and had not been 
validated in the theoretical structure 
through confirmatory factor analy-

sis (Bay & Çetin, 2012; García et 
al., 2012; Ghaith, 2002; Ibarra & 
Rodríguez, 2007; Johnson & John-
son, 1983; Johnson et al., 1983).

Thus, the main goal of this 
study was to elaborate an instru-
ment to measure the degree of ap-
plication of CL in Higher Educa-
tion, CLAS. The scale was based on 
the theoretical dimensions of CL: 
Positive interdependence, interac-
tion, social skills, group reflection 
(Johnson, Johnson, & Smith, 2007). 
Other important components were 
added in order to guarantee success-
ful cooperation: Tutoring (García, 
Traver, & Candela, 2001), heteroge-
neity (León del Barco & Latas-Pé-
rez 2005; Suárez, 2010; Veenman et 
al., 2000) and assessment (Barkley, 
Cross, & Major 2007; Shimazoe & 
Aldrich, 2010).

CLAS was applied at two uni-
versities with students of different 
nationalities: Spanish (University 
of Deusto) and Chilean (Catholic 
University of Temuco). The instru-

Table 5
Composite Reliability Coefficients and Average Variance Extracted

Subsample Deusto Temuco
Dimension CR AVE CR AVE

Assessment .91 .63 .91 .63
Heterogeneity .87 .62 .92 .74
Social skills .95 .72 .94 .71
Interaction .88 .66 .89 .68
Positive Interdependence .93 .59 .92 .58
Reflection .93 .65 .94 .69
Tutoring .96 .75 .96 .77
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ment showed a high degree of con-
sistency in the total scale and its di-
mensions, both for the total sample 
as for the samples in each country.

The results suggested that the 
average percentage of AC total ap-
plication and each of the dimensions 
is medium-high both at the Univer-
sity of Deusto and the University of 
Temuco, with slightly higher values   
obtained in Temuco. Interaction and 
heterogeneity dimensions acquired 
the highest values. The reflection di-
mension obtained the lowest score, 
around the middle point of the scale. 
Several studies have examined the 
positive effect of reflection to pro-
mote student learning (Coulson & 
Harvey, 2013; Chen, Wei, & Liu, 
2010; Quinton & Smallbone, 2010). 
Therefore, it would be desirable to 
incorporate this aspect in the train-
ing of university teachers on coop-
erative learning.

Although numerous publica-
tions indicate that teachers devote 
insufficient attention to the imple-
mentation of these elements (Antil, 
Jenkins, Wayne, & Vadasy, 1998; 
Veenman et al., 2002; Veenman et 
al., 2000), the results of this study 
showed a higher application of CL 
level dimensions by teachers. These 
differences may be due to the differ-
ent instruments used for the meas-
urement in the studies. Likewise, 
the most positive results in this re-
search could be explained by the 

makeup of the sample, considering 
that the teachers who volunteered to 
participate may be more committed 
to this methodology.

Furthermore, CLAS demon-
strated adequate construct validity, 
tested through confirmatory factor 
analysis that confirmed a 7-corre-
lated-factors structure. Excellent 
fit indexes were attained both in 
the Spanish sample and the Chilean 
sample. Alternative models, such 
as a one dimension structure and a 
seven uncorrelated factor structure, 
displayed poorer adjustment. The 
measurement model was invariant 
for both samples, which reinforces 
the equivalence of the constructs in 
both cultures.

Therefore, this study has pro-
vided an instrument that is valid and 
reliable for measuring the applica-
tion of CL, which marks an impor-
tant development in research on this 
methodology in Higher Education.

It would be advisable to im-
prove the validation of the instru-
ment, for example, collating the re-
lationship between its scores and 
the information gathered from direct 
classroom observation. It would also 
be interesting to relate its scores to 
real student achievement data. Thus, 
we would have greater assurance of 
the validity of the instrument and of 
the benefits that this methodology 
provides for students’ learning and 
development.
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Appendix

Cooperative Learning Application Scale, CLAS

 1. The members of my group have skills and abilities that complement each other. 
 2. The lecturer teaches us to properly manage in-group situations. 
 3. In this subject students receive the grades they deserve, no more, no less.
 4. The lecturer helps us identify and define the difficulties in group work. 
 5. During the lesson we have time to reflect on our ways of working in the group and how 

to improve. 
 6. In this subject the lecturer proposes activities which encourage individual reflection on 

learning. 
 7. The lecturer provides us with guidelines to solve conflicts that might arise in the group. 
 8. In this subject, each group member has to make an effort in order to help the group 

achieve their results. 
 9. Group members have different capabilities that facilitate the completion of the task. 
10. In this subject, one of the goals is to learn how to engage with others. 
11. In this subject, we have the opportunity to share our opinions with group members. 
12. The better each group member carries out their task, the better the group’s grades will 

be.
13. The lecturer provides us with tools for us to reflect on how we are working in the 

group. 
14. As we work, we receive feedback from the lecturer in order to improve. 
15. In this subject, the evaluation system is fair.
16. In our group we have a diversity of views, which helps us in our learning. 
17. In this subject, respect in group relationships is encouraged.
18. This subject allows me to interact with my fellow group members. 
19. In this subject, when we work in groups, we have to make sure that we all learn. 
20. In our group we assess the performance of each one of us and we provide guidelines for 

improvement. 
21. The lecturer oversees group work as we carry it out. 
22. If we work hard in this subject, we can achieve very good grades. 
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23. Group members are diverse in a number of ways, which enriches us.
24. This subject encourages us to freely express our points of view. 
25. In this subject, interaction with my fellow group members is necessary in order to carry 

out the task. 
26. When we work in groups our grades depend on how much all members have learnt. 
27. All the group members together, we identify which actions help the group and which 

don’t.
28. During group work, the lecturer is available to answer our questions.
29. In these lessons we all have the opportunity to achieve good results/grades if we put our 

minds to it. 
30. This subject creates opportunities for us to interact with others. 
31. In this subject I need the help of my fellow group members in order to fulfill the task. 
32. When we work in groups, each member has a task to contribute to. 
33. The lecturer intervenes when we need it in order to ensure that we make progress in our 

group task. 
34. In this subject the evaluation system for group work prevents skiving. 
35. In this subject we exercise our social skills. 
36. When we work in groups, we can’t fulfill a task unless everybody contributes. 
37. The lecturer helps us determine the level of efficiency at which the group has per-

formed. 
38. When we work in groups, we need the ideas of all of us in order to achieve success.
39. The lecturer guides us and helps us with our group task. 
40. When we work in groups, we have to share materials or information in order to com-

plete the task. 
41. The lecturer motivates us to make progress in our group task. 
42. The assessment system for this subject takes into account the individual contributions 

of each team member to the group work. 
43. In this subject we communicate and share information with fellow group members 

through diverse media (face-to-face, online…).
44. The lecturer monitors the tasks fulfilled by the group and each of the group members, 

and helps us improve. 




