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ABSTRACT

The commitment or academic implication (engagement) of university
students has become a fundamental element for their welfare and academic
performance and, furthermore, it is also related to their professional future
and social commitment. For this reason, the definition of the concept and the
provision of assessment strategies and tools are essential to know the learning
experiences that lead to enhancing the academic involvement of the students.
To develop our research, we have used a mixed quantitative and qualitative
methodology: exploratory and confirmatory factor analysis on the one hand,
and discussion groups using the nominal groups technique on the other hand.
We have set three different objectives: first, to delve into the multidimensional
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model of the construct; second, to validate a questionnaire that allows for
evaluation of the students’ perception of the learning methodologies used in
the classroom; and third, to check the manageability of the nominal groups
as a qualitative method of analysis. The results demonstrate that our new
proposal provides a statistically valid instrument aimed at determining the
perceptions of own engagement and an effective, efficient and motivating
qualitative method for students. However, regarding the multidimensionality
of the construct, contrary to the more accepted theoretical point of view that
considers three dimensions of engagement (behaviour, cognition and emotion),
our results only reveal two dimensions (cognitive-emotional and behavioural).
In the discussion and comments section we give possible explanations for this
contradiction.

KEYWORDS

Learner engagement, classroom environment, higher education,
perception test

RESUMEN

El compromiso o la implicacién académica (engagement en inglés) de
los estudiantes universitarios se ha convertido en un elemento fundamental de
su bienestar y de su rendimiento académico y, ademads, estd muy relacionado
también con su futuro profesional y compromiso social. Es por esta razén que
la definicién de dicho concepto y la disposicién de instrumentos de evaluacién
y estrategias de analisis son imprescindibles para conocer las experiencias de
aprendizaje que conducen a mejorar la implicaciéon académica del estudiante.
Para el desarrollo de esta investigaciéon hemos utilizado una metodologia mixta
cuantitativa y cualitativa: andalisis factorial exploratorio y confirmatorio, por
un lado, y grupos de discusién mediante la técnica de los grupos nominales,
por otro. Los objetivos que nos hemos planteado son tres: primero, ahondar
en el modelo multidimensional del constructo engagement; segundo, validar un
cuestionario que permita evaluar la percepciéon que tienen los estudiantes de
las metodologias de aprendizaje que se utilizan en el aula, y tercero, comprobar
la manejabilidad de los grupos nominales como método cualitativo de analisis.
Los resultados demuestran que nuestra nueva propuesta ofrece un instrumento
estadisticamente valido para determinar las percepciones del propio engagement
y un método cualitativo de utilizacién eficaz, eficiente y motivador para los
estudiantes. Sin embargo, respecto a la multidimensionalidad del constructo, y
contrariamente al punto de vista teérico mas aceptado que considera la existencia
de tres dimensiones del engagement (comportamiento, cognicién y emocion),
nuestros resultados solamente revelan dos dimensiones (cognitivo-emocional y
comportamental). En la discusiéon y comentarios damos posibles explicaciones
a dicha contradiccion.
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PALABRAS CLAVE

Compromiso de los estudiantes, ambiente de la clase, ensenanza superior,
test de percepcién

INTRODUCTION

Universities currently face numerous challenges (Altbach et al., 2009;
Collie et al., 2017) including student overcrowding, access to and generation
of knowledge through new information and communication technologies, the
creation of jobs that require new professional skills and professional mobility
(both geographical and between specialities). If we add to this the fixed mindset
of universities in adapting to the demands of the labour market and the new
professional profiles required by companies, it should come as no surprise
that a good number of students are showing signs of disaffection with the
academic world. Within this context of universities being in a permanent state
of transition, student engagement - and the contradictions and controversies
that come with it — take on a greater significance.

The concept of engagement encompasses a broad spectrum of phenomena
in education, including other aspects such as connection, commitment,
involvement, and students adapting to their educational environment. This would
be the reverse of student disconnection, disaffection or alienation from academic
affairs. In extreme cases, students will even break off from their studies. In the
aforementioned scenario, engagement is considered to be the most appropriate
conceptual framework for understanding and preventing school or university
dropout (Archambault et al., 2009; Appleton et al., 2008). However, despite a lack
of engagement being widely associated with dropout in the literature, we believe
it more appropriate to approach the phenomenon from a positive viewpoint: as
those factors that provide the right context for students to develop their learning
potential (Schnitzler et al., 2020; Zyngier, 2008).

Newmann et al. (1992) highlighted the difficulty in finding an operational
definition of engagement. Perhaps this is what makes it such a fragmented
concept (Archambault et al., 2009). A definition of engagement will also depend
on the goals we establish for its application. If we are only interested in academic
performance, some simple behavioural components such as participation
in the tasks required by the course and students fulfilling the requirements
of the teaching institution may be sufficient for proper engagement (Finn,
1989). However, if the aim is for students to engage in lifelong learning and
develop a taste for the search for knowledge and culture, as well as involvement
in their social and community context (Zyngier, 2007), then the definition of
engagement must also encompass other components. In line with this, Shernoff
(2013) suggested distinguishing between engagement with a lower case ‘¢’ and
Engagement with a capital ‘E’. This distinction is relevant because, as Zyngier
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(2008) suggested, engagement may not necessarily be a predictor of academic
achievement. In fact, a significant number of excellent students have been found
to feel disaffection for formal education, have poor participation beyond strictly
academic tasks and have little feeling of belonging to the teaching institution
where they study. Schlechty (2002) regarded these students as “ritually engaged”
and passively committed.

Some authors have proposed an integrative and multidimensional concept
of Engagement (with a capital E) that includes from two to four psychological
dimensions involved in this process (Appleton et al., 2008). However, consistent
with theory, a tripartite dimensional construct (behaviour, cognition and emotion)
is considered the stronger conceptualisation of engagement (Christenson et
al., 2012) This multidimensional definition has several advantages. Firstly,
a definition of engagement encompasses the different points of view through
which students’ relationships with academic institutions have traditionally
been channelled (among others, membership, participation, involvement
and connection). Secondly, it allows for a developmental approach to the
phenomenon. Some studies have shown that engagement varies according to the
stages of the life cycle, this depending on bio-psycho-social development and the
experience at the educational institution (Fredricks et al., 2004; Lam et al., 2016).
Thirdly, it provides for research using empirical studies, the results of which
can be used in intervention programmes. Finally, it includes a transactional
perspective, whereby engagement emerges from the student’s interaction with
the academic environment (Shernoff, 2013).

Each of the three dimensions included in the integrative perspective
mentioned above are composed of more specific elements (Appleton et al., 2006).
The behavioural dimension includes the observable aspects of engagement:
among others, task fulfilment, participation in class, in the institution and in
the social environment, work organisation and effort invested in studies. The
cognitive dimension refers to the mental resources employed by students in their
learning: metacognitive strategies in the learning process (planning, monitoring
and evaluation), attention and concentration, sense of belonging to the class
group, the profession or the teaching institution, quality and depth of thought,
creativity and so on. The emotional dimension refers to the affection that the
student feels for the teaching institution, for the academic content and for
learning and culture in general. This last element includes motivation, interest,
anxiety, pleasure, discomfort and the feeling of connection or belonging.

As mentioned earlier, the concept of engagement is transactional. That
is, the characteristics of the behavioural, cognitive and emotional dimensions
related to each subject vary by individual and context. In other words, the
engagement varies according to the learning environment and the quality
of the students’ experience (Shernoff et al., 2016). As Fredricks et al. (2004)
suggested, engagement is malleable; that is, it develops in line with the social,
contextual and cultural influences exerted upon it and can therefore be changed
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by means of interventions planned for this purpose. This is despite the fact
that many details of how context may influence the dimensions of engagement
remain controversial and need more research. In this sense, it is important
to measure domain-specific situations, social interactions, methodologies and
tasks showing differences in academic engagement across different contexts.
Currently, there is an existing body of research that reveals the importance of
some of these elements. These make up a framework of complex interactions
that comprise socio-political factors (Kahu, 2013; Mcmahon & Portinelli,
2004), resilience to adversities (Rodriguez et al., 2018), family (Veiga et al.,
2016), school (Fredricks et al., 2004; Lee & Shute, 2010; Fernandez-Zabala
et al., 2016), classmates (Lam et al., 2016; Capella et al., 2013) and teachers
(Van Uden et al., 2014). Other parameters that are foreseeably important for
engagement include the characteristics of tasks that teachers set for their
students (Newmann et al., 1992). Therefore, some studies already point in
the same direction (Shernoff et al., 2016). Thus, it is important to determine
malleable and interactive contextual factors involved in engagement that can
be targeted in interventions in order to improve the academic, professional and
civic training provided for students (Christenson et al., 2012). Moreover, it is
necessary to evaluate the effectiveness and efficiency of teaching interventions
and which aspects can be influenced to adapt them to the diverse students and
situations found in the classroom.

The specific aim of this study was to design and validate a questionnaire
to evaluate students’ perceptions of the engagement generated in university
classrooms. In addition, this work also investigates its multidimensional
conceptualisation. This has been complemented by a qualitative study on the
perceptions of students from different university fields regarding aspects that
influence greater engagement in the classroom.

Despite the value that many authors attribute to engagement in relation
to achieving academic and professional success, its evaluation continues to pose
a challenge (Mandernach, 2015), particularly in university education. Firstly,
because there is no consensus on the concept of engagement (Macfarlane &
Tomlinson, 2017). A definition of engagement must encapsulate far more than
the pleasure or dislike that the student feels for a class, subject, professor or
teaching method. Engagement should not refer to professors wanting students
to have fun in their classes, but rather wanting them to think, learn deeply and
become competent professionals (Barkley, 2010). In accordance with this, an
evaluation of engagement should facilitate clarification of its meanings, as well
as the components and extension of the dimensions that comprise it. Secondly,
evaluating engagement also has the function of recognising the effect of learning
ecologies. Teaching activity and the students’ relationship with their immediate
environment and the institution will lead to increased or decreased engagement.
As previously indicated, engagement is malleable and professors must therefore
be able to monitor and evaluate students’ learning experiences so as to recognise
which of the strategies they employ are most effective (Wiggins et al., 2017).
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Engagement can be evaluated in several different ways. Although
questionnaires are the most commonly used method, observation, noting
down moments during class, focus groups and even electrophysiological
measures have also been used. All have their advantages and disadvantages.
For example, observation is more reliable for recording observable
behaviours, but does not record unobservable components such as cognitive
and emotional elements. Although questionnaires may include all of the
required dimensions, the subject may be influenced by social desirability.
Applying mobile technology (Martin et al., 2020) or The Experience Sampling
Method (Shernoff, 2013) of recording perceptions regarding individual
engagement during class is useful, but requires programmable devices. Focus
groups provide students with the opportunity to discuss their experience in
greater depth. However, they cover little ground and students are inclined to
focus on the more observable elements of engagement, such as behavioural
and contextual elements, and are negligent with the more psychological
ones (Appleton et al., 2008). Psychophysiological records assess the body’s
responses throughout the different activities of the class, but cover few
subjects. Given these considerations, the present study applies a mixed
methodology and proposes a questionnaire validated by means of the nominal
group technique (NGT). This method has the advantage of allowing a quick
and less-intrusive scrutiny of what the students think. Some examples can be
found in Carpio et al (2016) and Duers (2017).

In reference to the questionnaire, two main reasons prompted us to
make our own based on current literature. First, because investigating the
multidimensionality of the engagement concept was one of the objectives of the
study. Second, although the existing questionnaires already cover many aspects
of the learning ecosystem, including the institution and the services it offers, the
specific learning situations that interact with the dimensions of engagement are
not deeply studied. As the first step in a broader project where it was to be used
as an instrument for evaluating the learning strategies professors employ in their
classes (both traditional and innovative), this task focused exclusively on the
class group. We therefore designed our own questionnaire to record the multiple
aspects of students’ self-perception. As detailed below, the items include the three
individual indicators (emotional, behavioural and cognitive) on the one hand,
and those facilitators involved in the individual’s transaction with the learning
context (social interactions and external resources) that influence engagement
on the other. The former are dimensions that show the degree or level of student
engagement with learning, while the latter are factors that influence the strength
of engagement (Frederick et al., 2019).

MATERIALS AND METHODS

This section details the procedure employed in the study, including the
quantitative and qualitative methods that comprise the mixed methodology used.
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Mixed methodology

A mixed methodology (see figure 1) was employed to reflect the complexity
of engagement as a concept and to obtain more complete, comprehensive and
in-depth information (Hammersley, 2007; Philips, 2009). A questionnaire was
used as the quantitative instrument, and a process known as nominal group as
the qualitative one.

Figure 1

Overview of the development process for validating a questionnaire of University engagement.
The process involves three phases: survey design, quantitative analysis and qualitative
analysis

I A mixed approach to evaluating engagement (quantitative & qualitative methods) |

» Initial questionnaire design
» Questionnaire pilot-test

» Questionnaire revision

» Questionnaire administration

Phase ll > Data gathering

SUEIRENTE » Exploratory factor analysis

L » Identification of dimensions and factors

» Nominal group design (definition of initial question)

» Nominal group pilot-test
Phase Il Ereupp

Qualitative » Nominal group revision (question & approach)

» Implementation of iterative Nominal groups

» Qualitative results analysis

» Validation of engagement questionnaire reliability

The mixed method has been used following two types of sequences:
qualitative-quantitative (for the elaboration of the items of the questionnaire;
Wiggins et al., 2017), and quantitative-qualitative (to confirm the results;
Henderson & Greene, 2014). In our study, we used the second approach to
explore students’ perception of the elements involved in engagement and
thus reinforce and delimit as precisely as possible the dimensions of the
questionnaire.

The aim of using the quantitative method was to measure the
multidimensional phenomenon with precision and objectivity, while the

qualitative method was designed to learn more about the subjective student’s
perception of engagement. As already noted, the two methodologies were
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used sequentially: the first phase involved employing the quantitative method
to validate the questionnaire and verify to what extent the dimensions and
engagement factors proposed in the literature could be confirmed. In the second
phase, nominal groups were used to investigate which elements students consider
to be involved in engagement and the extent to which they correspond with the
items included in the questionnaire.

Quantitative method
Questionnaire

The questionnaire design was based on an analysis of the literature on
engagement in university contexts (Schaufeli et al., 2002; Ahlfeldt et al., 2005;
Ouimet & Smallwood, 2005; Appleton et al., 2006; Krause & Coates, 2008;
Seppila et al., 2008). Initially, it consisted of a list of items related to the three
dimensions indicative of engagement (cognitive, emotional and behavioural),
plus a group of facilitators (the influence of the professor and classmates and
the resources students are provided with for their learning). The final items
(questions) were then drafted, taking into account that the scale must evaluate
different methodologies used by professors.

The questions were designed following the usual criteria: that they were
formulated correctly, that they obtained relevant data and did not influence
students’ responses (Converse & Presser, 1986), that the answers provided
were sincere (Tourangeau & Smith, 1996; Tourangeau & Yan, 2007) and that
unanswered questions would be treated correctly (Seppili et al., 2008; Groves
& Couper, 1998).

To ensure the items’ understandability and readability for university
students, the next step involved administering the questionnaire to a group
of secondary school students. Once this had been confirmed, an initial pilot
study was conducted on 82 randomly selected students attending different
university courses.

In addition to the questionnaire items, the pilot study included a series
of open-ended questions aimed at detecting any aspects that might be lacking
clarity and need to be changed in future versions of the instrument. These
were: 1. Do you understand the aim of the questionnaire?; 2. Do you feel
comfortable answering the questions?; 3. Are there any questions you do
not understand? Which? What aspect(s) cause confusion?; 4. Do any of the
questions require too much thought before answering? Which?; 5. Are there
any questions you would rather not answer? Which?; 6. Do you think there
are any questions that should have been added? Which?; and 7. Do you think
the questionnaire is too long?
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The students examined the instrument in separate groups on each campus
and provided feedback on each item’s clarity, understandability, relevance
and appropriateness to the teaching context. In general terms, the students
understood the aim of the questionnaire and felt comfortable answering the
questions. The majority of respondents also did not consider the questionnaire
to be too long. The only question that generated problems was Question 20
(The word “persevere” in the first version was changed to “persist” in the final
version). In addition to this, four further questions were added relating to
digital technologies and professor relations based on the comments made by the
surveyed students. The final version of the scale therefore consisted of 31 items
(see Table 1), each of which invited four possible responses (1: strongly disagree,
2: disagree, 3: agree, and 4: strongly agree). This meant that it was possible to
quantify the responses obtained.

Table 1
Descriptive statistics of the total cases

Item number Question label N Mean (SD)
P1 Methodology participation 1677 3.01 (.834)
P2 Team participation 1673 2.88 (.887)
P3 Knowledge satisfaction 1673 2.97 (.852)
P4 Teaching planning 1678 2.76 (.904)
P5 Study planning 1672 2.56 (.935)
P6 Studies 1679 2.46 (.982)
P7 Teacher advice 1677 2.23 (.933)
P8 Books use 1676 1.94 (1.089)
P9 Class participation 1679 2.89 (.951)
P10 Homework 1678 3.32 (.842)
P11 Attendance satisfaction 1679 2.98 (.900)
P12 Extra effort 1680 2.74 (.848)
P13 Interest 1682 2.74 (.870)
P14 News ideas 1678 2.75 (.938)
P15 Ideas organization 1680 2.82 (.894)
P16 Creativity 1679 2.33 (.918)
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Item number Question label N Mean (SD)
P17 Curiosity 1681 2.73 (.947)
P18 Motivation 1679 2.56 (.895)
P19 Challenge 1673 2.77 (.865)
P20 Effort 1671 2.98 (.797)
P21 Stimulate participation 1668 1.91 (.923)
P22 Motivacional classes to study 1679 2.49 (.888)
P23 Relationship 1675 3.01 (.850)
P24 Accessible teacher 1677 3.40 (.784)
P25 Teacher interest 1677 3.09 (.912)
P26 Attractive class 1681 3.28 (.853)
P27 Enthusiastic teacher 1680 3.46 (.752)
P28 Future methodology 1657 2.87 (.891)
P29 Relationship with teacher 1655 3.01 (.862)
P30 effort - Results 1619 2.76 (.875)
P31 New technologies 1619 2.76 (.875)

Data collection took place over a period of approximately three years and
included a total of 1,783 returned questionnaires, 101 of which were invalidated
due to being incomplete. The participating students were attending 20 courses
being held in seven faculties at the University of Girona (UdG). A multivariate
statistical analysis was conducted on the obtained data, adopting a structural
equations approach (factor analysis).

Structural equations: Factor Analysis

The factor analysis determined the structural equations governing the
relationships between the data obtained, identifying different groups of variables
(items) that correlate strongly with one another but not with the other groups
(Montoya, 2007). The groupings correspond to non-measurable concepts, which
will henceforth be referred to as latent components or factors. The procedure
was developed in two stages using the following software: SPSS (version 25),
AMOS (version 22), and Mplus7 to evaluate the fit of the proposed model. The
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first stage was exploratory (Exploratory Factor Analysis, EFA), while the second

was confirmatory (Confirmatory Factor Analysis, CFA).

Table 2

Descriptive statistics of the cases that composed the random sample used in the EFA

75

Item number Question label N Mean (SD)
P1 Methodology participation 865 2.99 (.835)
P2 Team participation 860 2.85 (.889)
P3 Knowledge satisfaction 863 2.96 (.847)
P4 Teaching planning 864 2.73 (.892)
P5 Study planning 865 2.56 (.947)
P6 Studies 867 2.48 (1.007)
P7 Teacher advice 864 2.21 (.935)
P8 Books use 865 1.92 (1.083)
P9 Class participation 866 2.86 (.959)

P10 Homework 866 3.29 (.874)
P11 Attendance satisfaction 868 2.00 (.887)
P12 Extra effort 866 2.75 (.867)
P13 Interest 868 2.75 (.866)
P14 News ideas 866 2.74 (.919)
P15 Ideas organization 867 2.81 (.884)
P16 Creativity 866 2.30 (.900)
P17 Curiosity 867 2.76 (.941)
P18 Motivation 867 2.56 (.876)
P19 Challenge 864 2.79 (.864)
P20 Effort 864 2.98 (.794)
P21 Stimulate participation 860 1.88 (.911)
P22 Motivacional classes to study 866 2.50 (.888)
P23 Relationship 864 3.04 (.850)
P24 Accessible teacher 865 3.38 (.798)
P25 Teacher interest 866 3.07 (.909)
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Item number Question label N Mean (SD)
P26 Attractive class 867 3.29 (.855)
P27 Enthusiastic teacher 867 3.46 (.753)
P28 Future methodology 857 2.83 (.903)
P29 Relationship with teacher 856 2.99 (.863)
P30 effort - Results 838 2.76 (.858)
P31 New technologies 851 3.01 (.955)

The EFA was performed on 920 cases (questionnaires with responses)
randomly selected by the program (Table 2). The initial data matrix and correlations
between the variables were compiled based on all of the values obtained for these
cases. As a first step, the sample size and relationships between variables were
evaluated in order to determine whether a particular set of data was appropriate
for the factor analysis. The adequacy of sampling or the appropriateness of the
sample was evaluated using the Kaiser Meyer Olkin test (with a result of .945) and
the strength of the relationships between variables was assessed through Bartlett’s
test of sphericity (with Approx. Chi-Square 10628.312; df 378; Sig .000). The next
step consisted of factor extraction through the Analysis of principal components.
Therefore, the rotation of factors defined the number that could be used to best
signify the whole of the relationship between variables. The latter was performed
with the Kaiser criterion following Varimax normalization.

The model was evaluated (CFA) by randomly selecting a total of 863 cases.
A check was performed to verify whether the model could be estimated (Batista-
Foguet, Coenders & Alonso, 2004) by identifying five latent factors with three or
more associated variables (items). Those variables that did not fit the model were
eliminated. Goodness of fit was verified using the y2 statistic, the mean square
error of approximation (RMSEA), and the Tucker-Lewis (TLI) and comparative
fit (CFI) indices (Pérez-Gil et al., 2000). Model reliability was evaluated using
standardised factor loadings and error variances. Following this, we proceeded to
determine the correlations between the latent factors and the explained variance
(R2) for the values of the variables.

Qualitative method
Nominal groups

The second part of the study consisted in conducting nominal groups.
The aim here was to use this more open and non-directive method to verify
whether the engagement factors included in the questionnaire coincided with

those identified by students.
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The nominal group method was devised by Delbecq and Van de Ven in
1971 and allows all members of a group to participate in a discussion and reach
a consensus.

The procedure involves five stages: start, idea generation, exchange,
evaluation and closure. In the first stage, the facilitator explains the aims and
the topic to focus on. When generating ideas, each participant must write them
down individually.

Subsequently, the moderator asks participants to share one idea each until all
ideas have been presented. At the end of this stage, the group is asked whether the
ideas are clear; if there are any doubts, and the appropriate clarifications are given.

In the evaluation phase, the ideas are sorted alphabetically so that each
participant can rank them in order of importance. The overall scores for each
idea are then obtained. The results are discussed in the final phase (optional).

In the present study, the members of the research team defined the aim
and target question in their own nominal group. Subsequently, a pilot test was
organised with a group of students to assess the suitability of the question.

Finally, six nominal groups were set up. They each comprised students
with a minimum of one completed university course at the following University
of Girona schools and faculties: The Polytechnic School, the Faculty of Economic
and Business Sciences, the Faculty of Law, the Faculty of Sciences, the Faculty
of Medicine and the Faculty of Education and Psychology. The groups shared a
joint facilitator and two assistants.

Mixed analysis: data triangulation

The analysis consisted of a triangulation of data, associating the most valued
ideas on student engagement with the different factors included in the questionnaire.

RESULTS
Quantitative results

The internal consistency of the 31 item questionnaire on student
engagement was determined by calculating Cronbach’s alpha coefficient for a

complete instrument. The coefficient was .924. Thus, the overall coefficient of
the instrument was found to be satisfactory for its use.
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Exploratory factor analysis

Table 1 shows the descriptive statistics for the sample of cases selected for
EFA, and Table 2 shows the descriptive statistics for the initial EFA data matrix.

The KMO index had a value of .945, which indicated a good suitability of the
sample for the factor analysis, while Bartlett’s sphericity test (y"2 = 10628.312)
had a reliability level of .000, demonstrating non-acceptance of the null
hypothesis. The communality values obtained for the variables corresponding to
items P30, P7 and P28 (Table 3) indicated a low reproducibility of their original
variability, meaning they could be excluded from the analysis.

Table 3

EFA: Values of the communalities

Item number Question label initial  Extraction lf)gtcitiz;
P1 Methodology participation 1.000 .584
P2 Team participation 1.000 .626
P3 Knowledge satisfaction 1.000 .583
P4 Teaching planning 1.000 616
P5 Study planning 1.000 .568
P6 Studies 1.000 .609
P8 Books use 1.000 450
P9 Class participation 1.000 .340

P10 Homework 1.000 469
P11 Attendance satisfaction 1.000 .589
P12 Extra effort 1.000 480
P13 Interest 1.000 .668
P14 News ideas 1.000 .651
P15 Ideas organization 1.000 .570
P16 Creativity 1.000 .650
P17 Curiosity 1.000 .635
P18 Motivation 1.000 .674
P19 Challenge 1.000 .586
P20 Effort 1.000 516
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Item number Question label initial Extraction 15232?;

P21 Stimulate participation 1.000 407

P22 Motivacional classes to study 1.000 628

P23 Relationship 1.000 .556

P24 Accessible teacher 1.000 713

P25 Teacher interest 1.000 .691

P26 Attractive class 1.000 729

P27 Enthusiastic teacher 1.000 677

P29 Relationship with teacher 1.000 702

P31 New technologies 1.000 433

P30 Effort - Results 1.000 237 .367
P7 Teacher advice 1.000 487 .395
P28 Future methodology 1.000 .535 .544/.402*

Extraction methodology: Analysis of principal components
*Non-logical interpretation according with the other items

The initial eigenvalues (Table 4) indicated the extraction of five factors that
would explain 58.57 % of the variance. Finally, the rotated component matrix (Table
5) showed that the variables P16, P18, P13, P14, P17, P22, P19, P15, P21, P3, P4,
and P11 displayed correlations (with values ranging from .738 to .528) with Factor
1 (motivation, which also included questions on emotion and cognition); variables
P26, P24, P27, P25, and P29 (from .832 to .752) with Factor 2 (professor); variables
P6, P5, P20, P12, and P10 (from .738 to .534) with Factor 3 (behaviour); variables
P31, P8, and P9 (from .624 to .501) with Factor 4 (resources); and variables P23, P2
and P1 (from .724 to .540) with Factor 5 (relationship).

Table 4
EFA: Total variance explained

Initial Eigenvalues

Component Total % of Variance Cumulative %

1 9.660 34.500 34.500

2 2.903 10.367 44867

3 1.624 5.789 50.666

4 1.014 4.284 54.949

5 1.014 3.622 58.571
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Table 5
EFA: Rotated components matrix

Item number Question label Component
1 2 3 4 5
P16 Creativity 738
P18 Motivation 716
P13 Interest 715
P14 News ideas 714
P17 Curiosity 711
P22 Motivacional classes to study  .685
P19 Challenge .645
P15 Ideas organization .634
P21 Stimulate participation .579
P3 Knowledge satisfaction .539
P4 Teaching planning .529
P11 Attendance satisfaction .528
P26 Attractive class .832
P24 Accessible teacher .823
P27 Enthusiastic teacher .804
P25 Teacher interest 753
P29 Relationship with teacher 752
P6 Studies 738
P5 Study planning .696
P20 Effort .685
P12 Extra effort .601
P10 Homework .534
P31 New technologies .624
P8 Books use 571
P9 Class participation .501
P23 Relationship 724
P2 Team participation .666
P1 Methodology participation .540

Extraction method: Principal component analysis and method: Varimax with kaiser normalization.
*The rotation has converged in 6 iterations.

Facultad de Educacién. UNED Educacién XX1. 24.2, 2021, pp. 65-96

2021_24-02_Educ_XX1_Libro.indb 80 7/5/21 11:23



HELENA BENITO MUNDET, ESTHER LLOP ESCORIHUELA, MARTA VERDAGUER PLANAS, JOAQUIM COMAS
MATAS, ARIADNA LLEONART SITJAR, MARTA ORTS ALIS, ANNA AMADO CODONY, CARLES ROSTAN SANCHEZ
MULTIDIMENSIONAL RESEARCH ON UNIVERSITY ENGAGEMENT USING A MIXED METHOD APPROACH

Confirmatory Factor Analysis

Table 6 shows the descriptive statistics for the sample of cases selected

for CFA.

Table 6

Descriptive statistics of the cases that composed the random sample used in the CFA

81

Item number Question label N Mean (SD)
P1 Methodology participation 812 3.04 (.832)
P2 Team participation 813 2.90 (.886)
P3 Knowledge satisfaction 810 2.99 (.857)
P4 Teaching planning 814 2.78 (.917)
P5 Study planning 807 2.57 (.921)
P6 Studies 812 2.44 (.955)
P7 Teacher advice 813 2.26 (.930)
P8 Books use 811 1.95 (1.095)
P9 Class participation 813 2.93 (.942)

P10 Homework 812 3.35 (.807)
P11 Attendance satisfaction 811 2.95 (.914)
P12 Extra effort 814 2.74 (.828)
P13 Interest 814 2.74 (.876)
P14 News ideas 812 2.75 (.958)
P15 Ideas organization 813 2.84 (.904)
P16 Creativity 813 2.37 (.937)
P17 Curiosity 814 2.70 (.954)
P18 Motivation 812 2.57 (.916)
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Item number Question label N Mean (SD)
P19 Challenge 809 2.76 (.866)
P20 Effort 807 2.97 (.802)
P21 Stimulate participation 808 1.94 (.934)
P22 Motivacional classes to study 813 2.48 (.887)
P23 Relationship 811 2.98 (.850)
P24 Accessible teacher 812 3.42 (.769)
P25 Teacher interest 811 3.11 (.915)
P26 Attractive class 814 3.27 (.850)
P27 Enthusiastic teacher 813 3.46 (.751)
P28 Future methodology 800 2.91 (.876)
P29 Relationship with teacher 799 3.04 (.860)
P30 effort - Results 781 2.77 (.892)
P31 New technologies 797 3.10 (.903)

Identifying the latent factors in the model (EFA components) suggested
the elimination of three variables (P30, P7 and P28). The association obtained
for the other variables of the model and the latent factors is shown in Table 7.
Regarding the results obtained for the model’s goodness and degree of fit, the
ratio between 2 and the number of degrees of freedom was 4.27 (p=.0000). It
should be noted that the high number of cases in the sample may have favoured
this value (LaNasa et al., 2009). We therefore calculated the goodness of fit
indices independently of the sample size using CFI and TLI. The following
values were obtained: CFI = .958, TLI = .953, both indicating an excellent
model fit. The RMSEA value remained slightly above .05 (.063), which was
also indicative of an acceptable fit (90 % CI: .060, .067).

Table 7 shows the correlations between the variables and the latent
factors. As in the EFA, five latent factors can be distinguished: two dimensions

(emotional-cognitive and behavioural) and three facilitators (relationships,
resources and professor).
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Table 7

Relationships of the variables with the latent factors

Estimate SE.  Est/SE. T‘gf"',Taf‘lllfd

Relation by

P1 .876 .017 50.058 .000

P2 789 .019 41.422 .000

P23 484 .034 14.419 .000
Resources by

P8 .508 .043 11.837 .000

P9 .565 .043 13.134 .000

P31 .529 .042 12.599 .000
Professor by

P24 .803 .019 41.360 .000

P25 .834 .018 45.090 .000

P26 .824 .018 46.553 .000

P27 742 .025 29.866 .000

P29 .898 .016 54.918 .000
Behaviour by

P5 .745 .030 25.070 .000

P10 .602 .037 16.461 .000

P12 .701 .032 22.072 .000

P20 .663 .033 20.204 .000

P6 .617 .030 20.387 .000
Motivation by

P3 736 .020 37.603 .000

P4 742 .019 38.517 .000

P11 .828 .014 57.960 .000
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Estimate SE.  Est/SE. T‘;f"',zfllllfd
P13 847 013 67.656 000
P14 770 017 44.130 000
P15 728 019 38.633 000
P16 767 017 45535 000
P17 819 014 57.981 000
P18 896 009 94.820 000
P19 818 015 55.841 000
P21 480 031 15.453 000
P22 780 017 46.808 000

The relationships of the variables with respect to their corresponding latent
factors (Wang et al., 2017) displayed critical proportion values of between 11.837
(for the variable P8 in relation to Resources) and 94.820 (for the variable P18
in relation to Motivation), with values in all of the considerations addressed.
Correlations were found between the variable P27 and P26 and P3 and P4.
Latent factors showed strong correlations between Resources and Behaviour
(.854), and between Resources and Relationship (.620); between Relationship
and Motivation (.752), and between Relationship and Professor (.662); between
Professor and Motivation (.697); and between Behaviour and Motivation (.549).
The explained variance values (R2) were significant in relation to the variables
considered for the model.
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Figure 2

The relationships between the variables and the latent factors

Qualitative results

The following aims were established for the research team’s nominal
group: to determine students’ ideas and conceptions about their engagement in
subjects and identify which of these generate most consensus. In addition, the
following question was asked: What are the reasons for you engaging in some
subjects and not in others?

The pilot test with students revealed two difficulties associated with the
question. Firstly, that it was formulated in both positive and negative terms. And

secondly, students confusing the concept “engagement” with obligation (in the
original language of the study). Consequently, it was rephrased: What makes you
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more interested in some subjects? Two further problematic aspects were identified
in the procedure: the need to limit the number of participants (approximately 8
students) and the time allowed for generating individual ideas (5 minutes).

Results of the mixed analysis

Triangulating the data allowed us to identify the extent to which the ideas
with the greatest consensus generated by the students in the nominal group
corresponded with the factors obtained from the quantitative analysis of the
questionnaire.

The five ideas that generated the greatest consensus in each group
were selected based on the contributions of the nominal groups. These were
subsequently related to the five factors obtained through the confirmatory
analysis. This association revealed three facilitators: professors and social
relations were strongly represented, and resources to a lesser extent. Finally,
one of the dimensions, motivation, which includes emotion and cognition, also
appeared. The only dimension not represented was that of behaviour, since it did
not correspond to the nominal group’s question.

Regarding the facilitator professor, which was the most mentioned,
contributions related to the following aspects emerged, including:

e the relationship with students: “Professors should foster at least some
proximity with their students”, “Professor-student interaction: close,
interactive and concerned that we understand’ .

e the attitude towards interaction and transmitting trust: “The attitude of
the professor, prepared to be receptive to the group, close”, “The attitude of
the professor, who transmits trust, a positive attitude, enthusiasm”.

e an interest in education: “That the teaching staff are interested in
education, that they have an interest in transferring their knowledge”,
“That ABP teachers have an interest in the methodology and are
competent at managing groups, engaging, organising, and know how
the ABP works”, “Professors who are motivated to teach their subject
(who believe in it)”, “Motivated professors (you can see they like to
teach, like what they are teaching and don’t look like they’re doing it out
of obligation)”.

. [ ) . »”
e experience: “The professor’s experience”.
e planning: “Good planning of content”.
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The facilitator related to the relationship is manifested through the
following ideas expressed by the students: “The atmosphere in the classroom;
when you feel more comfortable with the professor and the students get more
involved”, “That there is a feeling of camaraderie in the group and we enjoy it”.

In relation to resources, the questionnaire asked students about which
of their own resources they use (books, ICTs). Resources offered to them by
the environment appeared in the responses given by the nominal groups: “The
organisation of the module, coordination and well-defined objectives”, “That
there is a correlation between the subject content and the time spent on it”.
Finally, a key element regarding resources is participation: “I prefer the class to
be practical and dynamic”, “The dynamics of the subject, the approach adopted
by the professor, that there is participation and not only lecturing”. That you feel
confident to ask questions and participate in the class”.

The dimensions related to motivation, emotion and cognition were reflected
in the following ideas, among others: “That the content can be applied in practice”,
“Pragmatism and functionality in the subjects, learning things that we will later use
in professional life”, “I like to feel that I'm learning”, “Promoting lateral thinking,
understood as the tool that allows theoretical knowledge to be transferred to

practice, to reality. As well as teaching knowledge, teaching competences”.

COMMENTS AND DISCUSSION

The aims of the work presented here were to meet the need for valid and
reliable measurements of university students’ academic engagement and to
analyse their multidimensional and transactional nature. According to Skinner
and Pitzer (2012), engagement can be studied on three levels: in relation to the
institution, the class group and the activities undertaken. These authors stated
that the level of analysis chosen to study the concept must be consistent so
that it impacts its operationalisation and the results of its assessment. In this
research, we have focused on the latter two levels, our aim being to create an
instrument that can be used to assess activities and teaching methodologies
employed by professors in the classroom and redirect them towards greater
student engagement. In order to obtain more in-depth knowledge of this concept,
data deriving from a quantitative analysis of the results of a questionnaire were
triangulated with the qualitative analysis of responses obtained from nominal
groups of students attending different faculties at the University of Girona.

Statistical tests yielded high reliability and validity scores for the
questionnaire employed in the study and it is therefore presented as an instrument
that may be useful for professors in assessing and refining their teaching
activities. Our exploratory analysis of the responses given by students suggested
the existence of two dimensions (emotional-cognitive and behavioural) and three
facilitators (teacher, resources and peer relationship). In addition, according to

Facultad de Educacién. UNED Educacién XX1. 24.2, 2021, pp. 65-96

2021_24-02_Educ_XX1_Libro.indb 87 7/5/21 11:23



38 HELENA BENITO MUNDET, ESTHER LLOP ESCORIHUELA, MARTA VERDAGUER PLANAS, JOAQUIM COMAS
MATAS, ARIADNA LLEONART SITJAR, MARTA ORTS ALIS, ANNA AMADO CODONY, CARLES ROSTAN SANCHEZ
MULTIDIMENSIONAL RESEARCH ON UNIVERSITY ENGAGEMENT USING A MIXED METHOD APPROACH

this analysis, the model fits better if items P7, P28 and P30 are discarded (see
table 3). Once these items were excluded from the original questionnaire, the
confirmatory analysis demonstrated its validity.

One aspect worth noting is that although our initial theoretical model
considered three dimensions - cognitive, emotional and behavioural (Shernoff,
2013; Appleton et al., 2008; Fredricks et al., 2004) - the CFA did not discriminate
between the emotional and cognitive dimensions, considering them as one (see
Table 5, Table 7 and Figure 2). These findings are in accordance with authors
such as Reschly et al. (2008) who propose psychological and behavioural
components. Ben-Eliyahu et al. (2018) also reported two dimensions, being in
this case the cognitive and emotional, including the behavioural into the former.
An explanation for our results could be that it is difficult for the student to
distinguish cognition from emotion because they are interdependent (Storbeck
& Clore, 2007) and dynamically interacting in a non-linear relationship
(Phelps, 2006). Other possible explanations could be related to the items of the
questionnaire. Many items regarding the cognitive-emotional dimension refer
to motivational aspects or to the satisfaction felt by students. However, only
two are specific to the cognitive type (number 14, which refers to the ability to
analyse, and number 15, summarising and organising ideas). Thus, there were
not enough items to allow the cognitive dimension to be considered separately
from the emotional one.

Regarding the facilitators, many studies in the literature have focused
on identifying the classroom factors associated with student engagement as
their research objective. However, most of these have centred around only one
facilitator (the professor, the classmates or the atmosphere). Our research has
analysed them together in three different groups. In this sense, the results of this
study confirm the presence of three latent variables that facilitate engagement:
the professor, social relationships and resources used in class (which may
be objective, such as books and new technologies, or perceptive, such as the
possibility of participating in class, a consideration clearly expressed in the
nominal groups). In addition, the transactional character of the dimensions is
also observed through the cognitive, emotional or motivational effect generated
by the activities carried out in class.

Our study has a few limitations. First, the questionnaire does not analyse
in depth the influence of new technologies on student engagement. The rapid
increase in the introduction of new technologies in university teaching is
recognised, especially since the impact of the Covid19 pandemic. Therefore,
more research is needed related to online teaching (e.g. studies show that
engagement decreases in online teaching compared to face-to-face teaching;
Farrell & Brunton, 2020) but also related to the use of social networks and digital
ecosystems to provide opportunities to increase engagement (Ansari & Khan,
2020). Future research should investigate this field which, due to its complexity,
deserves a research framework in itself (Bond et al., 2020).
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Our research is a first step in a larger project that aims to assess engagement
with different methodologies used in university classrooms. It is clear that the
study of engagement is not limited to this framework. This field opens up many
possibilities to explore such as engagement when using methodologies that
transcend classrooms, such as internships in vocational centres and companies
(Nepal & Rogerson, 2020). In this field, one very interesting topic is civic
engagement (Theiss-Morse & Hibbing, 2005), in other words the involvement of
students in politics, non-profit associations, the promotion of democratic values,
the fight against climate change or the 2030 agenda for sustainable development,
for example (Brugmann et al., 2019).

These limitations of our study open up new fields for future research.
In this sense, a possibility could be to investigate whether the questionnaire
and the proposed qualitative method allow for identification and analysis of
different types of engagement in relation to the characteristics of students (Mu
& Cole, 2019), of institutions (Pike & Kuh, 2005) or, as noted above, of different
teaching methodologies applied in the classroom (e.g. Flipped class, Problem
Based Learning).

CONCLUSIONS

The methods employed to assess engagement in this research provide
for a statistically valid and useful instrument aimed at determining students’
perceptions of the engagement generated in university classrooms. In addition,
the questionnaire identifies the internal and individual factors of engagement
(dimensions) and those that are transactional with the context (facilitators). The
nominal groups were more suited to identifying the facilitators, as these are
more observable - and consequently more recognizable - by students.

The mixed methodology revealed improvements that should be incorporated
in the questionnaire. The confirmatory analysis showed the need to incorporate
more items related to the cognitive dimension (attention, concentration,
individual planning, memory), while the qualitative methodology revealed the
need to incorporate items related to resources in the environment (planning and
coordination between professors, coherent and explicit objectives). The need of
these environmental resources is in accordance with the results of the research of
Deslauriers et al. (2018). The authors show that students like classes that facilitate
cognitive fluency even if they learn less than in classes with superior pedagogical
methodologies. In this sense, taking environmental sources into account is an
important element in addressing student resistance and preparing them for
more effective methodologies but which, because of the effort required, can have
detrimental effects on student engagement. In fact, besides being a research
instrument, the methodology of nominal groups proved to be a useful, quick and
effective means of getting student perspectives on the facilitators of class engagement
and to prepare and coach them for methodologies that require greater participation.
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