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Abstract: Education 4.0 prepares new generations to develop the skills required to perform in a
technological, dynamic, and unpredictable world. The main barrier to implementing Education 4.0
in schools is that teachers have not been trained for it. Given the advances and new resources of the
technological field, teacher preparation will be insufficient if it focuses on technological skills but
does not incorporate the necessary dispositions for lifelong learning. Universities have the ethical
imperative to update teacher education so teachers can become lifelong learners. The objective
of this study was to understand whether practice-based curricula offer opportunities to promote
lifelong learning tendencies. We used a sequential explanatory method. Quantitative and qualitative
instruments were applied to pre-service teachers (survey: n = 231, semi-structured interviews: n = 8),
and causal and descriptive approaches were supported by a structural equation model and constant
comparative method, respectively. Data triangulation confirmed and added depth to the relationship
found. Practice opportunities provided by teacher educators in learning activities and assessment
tasks promote curiosity, motivation, perseverance, and self-learning regulation, when they are
(i) systematic; (ii) relevant to the classroom work; (iii) presented with clear instructions and effective
rubrics; (iv) accompanied with feedback focused on the task, soliciting reflection, and performed
by peers and teacher educators in a trustworthy environment. This research may be of value to
universities looking to renew their Education 4.0 programs because it shows that practice-based
curricula not only transform pre-service teachers into teaching experts but also into lifelong learners.

Keywords: higher education; teacher education; practice-based; educational innovation; education 4.0

1. Introduction

Education 4.0 prepares that new generations to develop the skills required to perform
in a technological, dynamic, and unpredictable world [1]. It focuses on problem-solving
and incorporates emerging technologies and innovative teaching strategies [2]. Educa-
tional offerings are flexible under this new paradigm; digitalization is incorporated into
educational environments, and teachers become coaches, mentors, or referral sources [3].
Education 4.0 is a revolution against longstanding educational models similar to or more
significant than the models employed during the COVID-19 pandemic [4–7]. The main
barrier to implementing Education 4.0 is that teachers have not been trained for it. Teachers
are the primary impactor student learning achievement [8]. Their impact exceeds variables
such as individual student characteristics, school-specific properties, and systemic circum-
stances. Therefore, to be adequately prepared for Education 4.0, educators should consider
training of Teacher 4.0.

Teacher 4.0 must understand and value Education 4.0. They must be sensitive, engaged
ethically infused with social intelligence, and capable to integrate the school and its students
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into society [9]. Collaboratively, they must master technology and integrate it into their
routine classwork, employ active learning strategies, and know and implement educational
innovations [10]. Teachers play a role in transmitting information and teaching how to
access it. One of the main characteristics of Education 4.0 is implementing a type of learning
that emphasizes learning anywhere and anytime. In this sense, teachers must adapt to the
changing dynamics and nature of knowledge [1]. It is also expected that Teacher 4.0 has the
competencies to cope with job uncertainties and the ever-changing work landscape [11].
Currently, teacher education is not explicitly oriented to the formation of Teacher 4.0.
Therefore, universities have the ethical imperative to update their educational models,
migrating from emphasizing content almost exclusively to developing relevant skills and
attitudes [11]. In addition, they must encourage and equip future teachers to become
lifelong learners [12].

Pre-service teachers face several challenges during their formative process and sub-
sequent professional practice. The innumerable challenges that the COVID-19 pandemic
has imposed on teaching, especially the rush for new learning technologies and changes
in schools’ purpose, confront teachers with an ever-changing world. Therefore, the devel-
opment of dispositions for lifelong learning is required in the profession [13]. Lifelong
learning is defined by the European Commission (2001) as any learning activity undertaken
throughout life to improve knowledge, abilities, and attitudes within a personal, civic,
social, or working perspective. Intentional, continuous learning is recognized as one of the
ten most critical skills of the 21st century crucial to coping with an uncertain future [14,15].
Research has shown that those training to be teachers need to experience learning and
reflection deeply to understand themselves as lifelong learners and develop the profes-
sional competencies required of future teachers [16]. Lifelong learning for teachers means
that they are open to learning and know how to learn [17]. Teacher education programs
should be reviewed to increase lifelong learning tendencies [18] as they can shape future
classroom practices by preparing teachers for new perspectives [19]. Lifelong learning
has been systematized to develop openness to continuous improvement and the will to
learn [20]. Solmazand and Aydin [21], building on Coşkun and Demirel [22], recognize
four lifelong learning tendencies crucial for professional teacher performance: curiosity,
motivation, perseverance, and the regulation of self-learning.

Curiosity is the focused interest on inquiring, building on existing knowledge, and
enjoying investigation progress [23]. Teachers’ pedagogical questions emerge as they
gain insights into their practices [24]. Motivation manifests through taking the initiative,
mobilizing learning, and continually seeking new or better ways to do things [25]. This
process requires humility to accept the unknown and overcome the fear of researching.
Perseverance is the pursuit of purpose or a task until it is completed, without giving up
or abandoning it despite the obstacles and difficulties presented [26]. For this, the person
has an inventory of strategies or alternative solutions to problems. Self-regulation of
learning refers to the conscious control of the actions carried out to learn. It is achieved by
awareness of one’s reasoning, sensitivity to feedback, and assessing the effectiveness of
actions undertaken [27].

Studies in which lifelong learning tendencies have been measured in pre-service teach-
ers show that gender is not a significant factor [28]. The disciplinary area of expertise does
not seem to be decisive either [29]. Studies have shown a positive and significant correlation
between students’ scores obtained from computer self-efficacy scales and motivation and
perseverance [30]. Whether lifelong learning tendencies observed in pre-service teachers
were developed in curricular or extracurricular activities is a question that has still not
been resolved. Makarova et al. [31] found few initiatives related to lifelong learning in un-
dergraduate education. Ozen and Ozturk [32] found a significant relationship between the
quality of faculty life and lifelong learning tendencies of pre-service teachers, suggesting
that teacher education and teacher educators might influence student achievement [33].

Explicit development of lifelong learning tendencies should be incorporated into
university education programs to move forward with Education 4.0 [32]. Graduates of
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pedagogical programs recognize at the end of their training that their path to teaching is not
complete and that being a teacher requires permanent learning and updating one’s skills
and knowledge, especially technological skills [34]. The teacher educators consider that
some teaching and research methodologies provide the necessary experience for lifelong
learning [35]. According to Dunlap and Graviner [14], lifelong learning tendencies are
promoted in teacher education when the program offers pre-service teachers opportunities
to (i) set their own learning objectives and create plans to achieve them (i.e., planning time
and resources); (ii) appraise what they know and do not know regarding each subject;
(iii) accomplish learning activities that intrinsically motivate them because they have
to solve real problems, create solutions, or perform authentic tasks; (iv) play the role
of teachers, scholars, or other school members; (v) teach each other and perform peer
review; and (vi) carry out self-assessments focused on their learning, thinking and decision-
making processes. Interestingly, many of these activities are addressed in practice-based
teacher education.

Practice-based teacher education is understood as professional training that attempts
to focus novices’ learning more directly on the work of teaching rather than on traditional
academic or theoretical topics that may have only marginal relevance to the classroom [36].
Practice should be explicitly and systematically taught in campus coursework, mainly di-
dactic and practice courses [37,38]. For this, teacher education programs have implemented
courses on teaching practices [39]. Less than a decade ago, various teacher education
programs focused on teaching through core practices [40,41]. These teaching practices have
received different names. Davin and Heineke [42] referred to them as “basic pedagogical
practices”, Grossman and team [43] call them “core practices”, and TeachingWorks [44]
identified them as “high leverage practices”. Regardless of the nomenclature, they consist
of putting into action knowledge, beliefs, and dispositions through strategies, routines, and
movements that pre-service teachers can learn. Teaching practices, together with practice
opportunities, are central in practice-based teacher education.

The university courses are adjusted considering two critical aspects to improve teacher
training: reorienting methods courses towards teaching practices and presenting ways
to support conceptual understandings about daily classroom teaching. Both are critical
aspects to improve teacher training [45]. The curriculum is designed to deliberately focus
on core practices that constitute the content of the courses [46]. Tightly connecting theory
and practice implies that teacher educators must offer pre-service teachers opportunities
to perform professional duties in field placement and especially in campus coursework,
learning how to use the practices when teaching [47–50]. In practice-based programs,
the practice may be included both in learning activities should be designed considering
decomposition and recomposition of teaching practices. Thus, teacher educators must
offer pre-service teachers at least the following practice opportunities: analyze models of
effective teaching, examine national curricula, examine actual teaching materials, analyze
pupils’ work, take pupils’ perspectives, talk about fieldwork, plan for teaching, and simu-
late the teacher’s role [51–54]. Together, these function as a bridge from campus coursework
to fieldwork [55], allowing pre-service teachers to gradually approach the complexity of
teaching. Grossman and her colleagues [56] identified three elements that make it possible
to understand a pedagogy of practices: decomposition of the practice, representations
of the practice, and approximations of practice. When these opportunities are offered
systematically and repeatedly, following a sequence that enables the pre-service teachers
to master teaching, they are called practice learning cycles. In this respect, McDonald,
Kazemi, and Kavanagh [57] described a collective learning cycle to engage in an authentic
and ambitious instructional activity with four phases: (i) introducing and learning about
the activity, (ii) preparing for and rehearsing the activity, (iii) enacting the activity with
students, (iv) analyzing the enactment and moving forward. In these cycles, pre-service
teachers set the learning objectives; create plans to achieve them; recognize what they know
and do not know regarding the subject or methodology; perform authentic teacher’s tasks;
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simulate the roles of teachers; give and receive feedback from peers and teachers, reflect on
their performance, and perform self-assessments of their learning.

The assessment tasks in practice-based programs correspond to execution type proce-
dures in the pre-service teachers’ enactment experiences and reflective processes. These
assessments include portfolios, questions during rehearsals, performance observations,
and reflective texts written by them [58]. In this, pre-service teachers should address or
rehearse what they will perform as professionals [59,60] to envisage the complexity of
teaching in school settings [43,61]. The more authentic the context of the assessment tasks,
the more likely it is that pre-service teachers will focus on meaningful tasks, connect new
knowledge to previous knowledge, integrate knowledge from different courses, and link
theory to everyday experiences [62]. Then, assessment tasks with practical components
should be straightforward regarding the expected performance. The instructions and
assessment criteria should be known in advance [63,64], contributing to pre-service teacher
autonomy and correct practices [65,66]. The reception of feedback from peers and teacher
educators during task performances is also a practice opportunity because it promotes
reflection regarding the practice itself [58]. Thus, in practice-based teacher education,
pre-service teachers learn through and from experience, become self-aware, engage in their
professional development, and embrace the attitudes of lifelong learners [67].

2. Materials and Methods
2.1. Research Questions

This study aimed to understand, through the pre-service teachers’ perception, whether
practice-based curricula offer opportunities to promote lifelong learning tendencies to
contribute to updating teacher education programs for Education 4.0. Hence, the research
questions were:

Do practice opportunities provided by teacher educators in learning activities and
assessment tasks performed through campus coursework promote curiosity, motivation,
perseverance, and self-learning regulation?

What are the characteristics of practice opportunities provided by teacher educators
in learning activities and assessment tasks performed through campus coursework that
promote curiosity, motivation, perseverance, and learning regulation?

We applied quantitative and qualitative instruments to pre-service teachers, taking
causal and descriptive approaches supported by a structural equation model (SEM) and
constant comparative method (CCM), respectively. We used data triangulation to confirm
and add depth to the correlation found.

2.2. Contextual Background

This study was performed in teacher education for early childhood, elementary, and
secondary students offered by the Universidad del Desarrollo in Chile. During the last
decade, a series of educational reforms were generated in Chile in various areas to ensure a
quality education; a series of regulations and actions addressed deficiencies. One of the
most relevant was the 2016 “teaching career” law that created the Professional Teacher
Development System and introduced changes in the initial training and professional de-
velopment of kindergarten educators and elementary and middle school teachers. The
new law aimed to promote and guarantee the quality of initial teacher education, improve
the quality of pedagogical programs, establish that only universities may teach pedagog-
ical programs and that all disciplines with teacher training must be accredited by the
National Accreditation Commission, requiring, among other things, early and progressive
internships [68,69].

Currently, the country has 509 teaching programs in public or private universities.
Fifty-nine per cent of these train teachers for secondary education, 18% for elementary
education, 12% for early childhood, and 11% for special education [70]. According to the
National Education Council [71], the careers that train teachers in Chile had an enrollment
that was more than 10% of the total enrollment in Chilean universities. Those who study
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these programs are primarily young people who have graduated from secondary education
and have had to meet minimum score requirements in a national evaluation to apply. Most
pre-service teachers are women, especially in early childhood, elementary and special
education programs [72,73].

The teacher education programs offer undergraduate studies leading to a professional
degree and a bachelor’s degree. The duration of the programs is 4 to 5 years, and the
curricula establish disciplinary subjects, pedagogical and methodological content, and
field practice experiences. In this regard, one of the recommendations of the OECD [74]
for education in Chile is that, in initial teacher training programs, practical training could
be better integrated. However, in recent studies, there is little articulation about theory
and practice and the absence of teaching essential pedagogical practices. The fragmented
theoretical and practical training leaves the development of articulation and reflections on
these fields of knowledge to the students [75].

The Universidad del Desarrollo is a private institution. In 2016, it implemented
practice-based curricula in all its teacher education programs [76]. The programs provide
explicit opportunities to learn the pedagogical practice, not only as a set of courses that
comprise a line but also as a complete curriculum oriented and designed to prepare teach-
ers to graduate with professional practice. In all the practice and didactic courses, the
methodology incorporates a pedagogy of practices organized in a cycle that considers the
decomposition of the practice, the representations of the practice from the analysis of real
examples or videos, and approximations of the practice from frequent simulations in small
groups in which peers and teacher educators provide feedback. Thus, teacher educators
were trained and supervised in practice-based curricula. Before starting a course, they
formulated a syllabus defining the expected learning results, learning activities, pedagogi-
cal resources, key questions to mobilize learning, assessment strategy, and bibliography.
Teacher educators planned learning activities that offer practice opportunities to pre-service
teachers. The practice opportunities most often found in syllabi were plans for teaching
and rehearsing the teacher role.

Additionally, teacher educators designed the assessment tasks, of which institutional
validation was optional. Assessment tasks constituted practice opportunities and corre-
sponded mainly to teaching plans and group simulations that, until 2019, were carried out
in person. In 2020 (the year of the study application), practice activities were conducted
virtually, synchronously, on the Zoom platform. All these evaluative tasks provided de-
tailed guidelines an evaluation grid, and feedback to the pre-service teachers. On lesson
plans, teacher educators wrote the feedback. In simulations, the teacher educators gave
oral feedback during and after the rehearsal. The peers also provide oral feedback after
the rehearsal.

2.3. Participants

In the first phase of the study (QUAN), a single-stage census was used. It comprised
all the pre-service teachers registered in the teacher education programs of Universidad
del Desarrollo during the year 2020 (total 231). In the second phase of the study (Qual),
eight participants from the first phase were randomly selected, invited to participate, and
interviewed. Table 1 shows the participants’ socio-demographic characteristics.
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Table 1. Socio-demographic characteristics of the participants.

QUAN Qual
n = 231 n = 8

Gender
Woman 223 7

Man 7 1
Prefer not to answer 1 -

Age (years)

<20 14 2
20–22 95 2
23–25 90 2
>25 32 2

Program
Early childhood 114 3

Elementary 91 2
Secondary 26 3

Years in program

1 43 2
2 41 2
3 55 2
4 67 2

Five or more 25 -

2.4. Method and Instruments

The study used a mixed research method [77], in which the researcher gathers quan-
titative and qualitative data and integrates them, then draws interpretations based on
the combined strengths of both data sets to understand the research problem and search
for meanings [78]. The design was sequential explanatory in two phases [79]. To collect
quantitative data, we applied the questionnaire “Metacognition and Lifelong Learning in
the Teaching and Assessment of Future Teachers”. Its validity and reliability had been
previously reported [80]. The survey was conducted online using the Qualtrics application.
To collect qualitative data, we conducted 45–50 min-semi-structured interviews using an
interview guideline. Because of the pandemic and suspension of face-to-face classes, we
had to do semi-structured interviews using the Zoom video platform. Audio recordings
of the interviews were transcribed and entered into the ATLAS.ti9 software. Qualitative
information was used to deepen the quantitative results [79].

2.5. Data Analysis

Quantitative data were analyzed to determine the correlation of the questionnaire
items and their factors: (i) display of responses to the item; (ii) reliability analysis; (iii) anal-
ysis of partial correlations between items; (iv) SEM with the variable practice opportunities
as a predictor of opportunities to promote curiosity, motivation, perseverance, and reg-
ulation of self-learning. SEM allowed estimating the strength of the correlation and the
degree to which the model fits the observed data [81]. Additionally, it allowed accounting
for measurement error, gaining information on the variability explained by the latent
construct and what cannot be explained by it. To fit and adjust the model, we used the total
information maximum likelihood estimation to manage missing data [82].

Qualitative data analysis was performed using CCM since it is helpful to identify
underlying and subjacent themes in interviews [83]. It was carried out deductively and
inductively. The previous categories were derived from the definitions found in the litera-
ture regarding practice opportunities and lifelong learning tendencies. Other categories
were deduced from empirical data collected throughout the interviews [84]. Therefore,
categories were built partly theoretically (from the definition of each of the variables)
and partly with empirical data (emerging categories). Using ATLAS.ti9, the texts were
fragmented into smaller parts associated with codes. Each new segment was compared
with previous codes, so similar segments were associated with the same category [85].
After this, the co-occurrences among codes were explored, and each was revisited, revising
the original texts.



Future Internet 2021, 13, 292 7 of 17

Triangulation between quantitative and qualitative data was done to confirm and add
depth to the relationship found.

3. Results
3.1. Practice Opportunities Give Rise to Opportunities to Promote Lifelong Learning Tendencies
3.1.1. Visualization and Viewing of Item Responses

Data for the dimensions “practice opportunities” and “opportunities to promote
lifelong learning tendencies” are shown in Figures 1 and 2, respectively. The pre-service
teachers recognized that they have very frequent or frequent opportunities to practice
teaching and to promote lifelong learning tendencies.

Figure 1. Practices opportunities recognized by pre-service teachers.

Figure 2. Opportunities to promote lifelong learning tendencies recognized by pre-service teachers.
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3.1.2. Reliability and Partial Correlation Analysis

The reliability analysis yielded a total Cronbach’s alpha of 0.8. The analysis of partial
correlations among the items that make up the dimensions of the questionnaire showed that
the items were not individually correlated with each other (see Supplementary Table S2).

3.1.3. Structured Equation Model (SEM)

Table 2 presents the indices obtained for the structural model in which practice op-
portunities explain the variability of opportunities to promote lifelong learning tendencies.
The values obtained indicated that the model fits the empirical data.

Table 2. Model fits indices.

RMSEA 90% CI RMSEA CFI TLI GFI SRMR df χ2

Practice opportunities
0.048

0.032
0.949 0.938 0.995 0.049 99 151.444Opportunities to promote

lifelong learning tendencies 0.063

As seen in Figure 3, the causal relationship between practice opportunities and oppor-
tunities to promote lifelong learning tendencies is indicated by the positive standard effect
in explaining this relation, with a β = 0.59 (SE = 0.129, p < 0.001).

Figure 3. Practice opportunities give rise to opportunities to promote lifelong learning tendencies.

3.1.4. Semi-Structured Interviews

Pre-service teachers recognized plan for teaching, simulation of teacher’s role, per-
formance of in-service teachers’ duties, and feedback during performance as practice
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opportunities most frequently offered by teacher educators. Most of pre-service teachers
mentioned them as a whole.

“ . . . simulations that we have done on campus based on the lesson plans that we
carried out have been very enriching for my education. You have the freedom to make
mistakes, and the teacher who is observing you corrects them and tells you how you
can improve. Also, in a certain way, it exposes us to a real context. Our classmates
take the role as children. Sometimes, it happened to me that my teachers also acted as
children, which made me feel like I was at school, like doing class. I think that has been
the most enriching thing for my education because we practice and internalize ourselves
as teachers.” (pre-service teacher 5)

Pre-service teachers identified opportunities to promote lifelong learning tendencies
in the learning activities and the assessment tasks performed on campus.

Curiosity: “When we are planning our lessons, I look for more information than that
given to us.” (pre-service teacher 1)

Motivation: “The teacher educator arrives with her photos and says this was my
assessment, and that is how it worked, and that is how the children reacted, and this was
wrong, and this is what I improved. That makes us feel like we are in the field. That is the
way to motivate us.” (pre-service teacher 8)

Perseverance: “It was not an easy task. We got angry because, after the feedback, we
had to modify what we did. When that moment of frustration passed, it was like, ‘Now
let us think, what can we do? How do we continue?’ We really cared about it, and we
spent the whole day working on the project.” (pre-service teacher 4)

Learning regulation: “Before starting the task, you read the rubric and try to understand
it. If you did not understand something, you wrote it down to ask later or sent an email
to ask. At least in my case, I took the rubric and began to look at it: ‘Let me see . . . this
part, I would have the full score if I had done so and so,’ and I start to verify, ‘Oh, I’m
missing this part.” (pre-service teacher 6)

Pre-service teachers established spontaneous connections between some practice
opportunities and some opportunities to promote lifelong learning tendencies. For instance,
they mentioned that in the instructions, the teacher educators invited them to be curious,
look for new ways of doing things, and go beyond what was known or what they had
been taught.

“The teacher educator said, ‘You don’t must create a guide or a PowerPoint presentation.’
We became anxious because we didn’t know what to do. We talked it over with my partner
and decided to design a game in which students roll some dice, run and answer questions.
We came up with five different games. Since then, I always propose various things in the
lessons that I plan.” (pre-service teacher 8)

“For a task, the didactic teacher said that if we wanted, we could use an innovative
format, i.e., a video or whatever we wanted. I made a podcast. I spoke for 5 min on the
selected subject. She told me to use it in my future lessons because it was very good.”
(pre-service teacher 2)

Another relationship that pre-service teachers mentioned was that performing in-
services duties generates motivation to learn and enthusiasm for the profession.

“In Geometry, the teacher educator gave us a two-part assessment: one was a quiz related
to class contents, and the other was to plan a lesson or to develop an activity. She gave
us the learning objective, and we had to create an activity, a game. This second part
brought me closer to my teacher’s role. I thought, ‘How do I work this content? How do I
make it entertaining for children? How do I get the children’s attention?” (pre-service
teacher 1)
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A third relationship mentioned by pre-service teachers was that demonstrating teach-
ing practices was a challenge that sometimes frustrated and even paralyzed them. Never-
theless, they persevered, searching several sources, taking ideas from different actors, or
using unique tools.

“We can manage the content, but putting it into practice is difficult. It takes a lot
of creativity and imagination to bring it to the children. We searched for ideas on the
internet and in the bibliography. The teacher educators always gave us practical examples.
I also believe that something key is the contribution of the group. Classmates provide
things that you do not have. Thus, we get a better result.” (pre-service teacher 4)

Pre-service teachers recognized that simulations and the feedback performed by peers
and teacher educators during or at the end enhanced their learning regulation.

“Simulations are crucial for our development as teachers. Nobody interrupts you. You
are in the context. Everybody supports you. The best is that, in the end, they give you
both positive and negative feedback. I think that’s where you learn the most: ‘I have to
improve this; I have to change this. This is fine. I could do this better.” (pre-service
teacher 1)

3.2. Characteristics of Practice Opportunities That Become Opportunities to Promote Lifelong
Learning Tendencies
Semi-Structured Interviews

Pre-service teachers identified practice opportunities systematically throughout their
programs. Additionally, when faced with classroom work, they increased their commitment
to continuous learning.

“We always simulate, plan lessons, participate in workshops . . . always, perhaps less in
the first year. It is key to learn the contents and then put them into practice.” (pre-service
teacher 1)

“The teacher educator told us that we had to think that we were going to teach the content.
She said that we had to learn it well because we would need it tomorrow. The same thing
happened for story reading with another teacher educator. Also, with the Sciences teacher
educator, and with Math teacher educator and English teacher educator.” (pre-service
teacher 1)

“Most of the teacher educators tell us to read the feedback. In our program, feedback is
very internalized. They give us feedback in every activity: in interventions, simulations,
and assessment tasks, and we have to give feedback to children.” (pre-service teacher 7)

Pre-service teachers stated that clear instructions and effective rubrics associated with
practice opportunities were relevant to their education because they allowed them to
autonomously anticipate and adjust their learning and practical performances.

“It’s like our map, like our guide. Every time we must do a task, we look at the rubric,
guideline, or something that tells us the expected performance. I paste the relevant part of
the rubric; that way, I guide myself because you deviate from the subject when you write.
We keep it in mind all the time.” (pre-service teacher 8)

Pre-service teachers highly valued the feedback received in the learning activities and
assessment tasks that included practice opportunities focusing on performance, mobilizing
them and eliciting reflection.

“My classmates told me, ‘Good tone of voice, funny cards.’ Also, they told me that I
did it very well, that I selected the number of words to keep students attentive and not
bore them. Also, the teacher educator tells me that my imitations of getting on a bike,
making the truck look big, and all that stuff had been very good. What they said made
a lot of sense to me, both good and bad things. I want to perform another simulation.”
(pre-service teacher 1)
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“I tell myself, ‘OK, considering what my classmates told me, what did I do well? I did
this right. I’m going to keep it.’ Also, they told me what I had to improve. ‘I’m going to
include this. I’m not going to keep it as I was doing. I’m going to improve it using this.”
(pre-service teacher 5)

Another feature declared by pre-service teachers that made them value feedback was
that it came from their teacher educators and their peers. Thus, in a less prejudiced way,
they can realize their learning gaps.

“You always learn from what your peers tell you. Like me, I always get nervous. When
your classmate tells you what is good, it is taken as something positive, not as a criticism,
but to make you realize that next time you could include it.” (pre-service teacher 7)

Last but not least, pre-service teachers commented that when feedback is made in a
trustworthy environment, they give it higher consideration because they trust in their skills.

“The first time I did the simulation, I was very nervous; I shook as I displayed the posters.
I didn’t know if my pronunciation would be correct. English teacher educator told me,
‘Calm down, relax; we all go through the same thing. Now think about what you want to
say.’ Then I relaxed, and I was able to perform much better.” (pre-service teacher 1)

“In the program, they always see the positive, and I like that a lot. When they give you
feedback, they always point out the positive. Also, they say, ‘You could improve that.’
They say it in a way that feels good because they recognized you. I know that I have to
improve things. They emphasize that you are on the right track, so you end with a nice
feeling.” (pre-service teacher 6)

4. Discussion

The knowledge and skills mastery of today’s professionals could be irrelevant or
wrong in the future. For teachers, this is doubly important because this condition their
work and their students’. Today more than ever, a teacher must have the skills to keep pace
with advances and innovations in their professional field and the areas of interest of their
students [86]. Universities cannot anticipate or prepare new teachers for the multiplicity of
challenges they will encounter when practicing the profession. However, they must offer
them opportunities to promote lifelong learning tendencies.

Through the pre-service teachers’ perceptions, this study aimed to understand whether
practice-based curricula offer opportunities to promote lifelong learning tendencies. For
this, two research questions were explored:

Research question 1: Do practice opportunities provided by teacher educators in
learning activities and assessment tasks performed through campus coursework promote
curiosity, motivation, perseverance, and learning regulation?

Pre-service teachers enrolled in the study recognized that, through campus course-
work, they had opportunities to practice teaching. In the questionnaire, they affirmed
that teacher educators incorporate practice opportunities very frequently or frequently in
learning activities and assessment tasks (Figure 1). In the interviews, this high frequency
was ratified, and pre-service teachers identified the plan for teaching, simulation of the
teacher role, performance of in-service teachers’ duties, and receiving feedback during the
performance as the more offered practice opportunities. Those are fundamental practice
opportunities in practice-based curricula [48,50]. Thus, effectively, the studied population
was trained in a practice-based curriculum initially designed by the educational institution
offering the programs.

Interestingly, the three programs in this research give pre-service teachers oppor-
tunities to promote lifelong learning tendencies, even though the curriculum does not
explicitly state it. Pre-service teachers mentioned that very frequently or frequently, they
had opportunities to promote it (Figure 2). In the interviews, they reported numerous and
varied instances when the teacher educators provoked their curiosity, motivation, persever-
ance and learning regulation. This aligns with the proposal that teaching programs can
potentiate lifelong learning when they offer pre-service teachers’ the opportunities to think
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as they practice, look for new interpretations, and take action [19,32]. So, in practice-based
teacher education, the opportunities to promote lifelong learning tendencies seem to be
implicit in the curriculum.

A causal relationship between practice opportunities and opportunities to promote
lifelong learning tendencies was found. The former constitutes a significant predictor of
the latter (see Table 2 and Figure 3). When exploring this causal relationship in-depth, one
can find specific correlations. Pre-service teachers spontaneously commented that (i) when
delivering instructions, teacher educators provoke curiosity; (ii) the performance of the
learning activities and assessment tasks in the context of in-service teaching motivated them
to learn and reinforced their vocation; (iii) the challenge of demonstrating theory learned
by applying it forces them to persevere; (iv) simulations and feedback promoted regulation
of learning. Previous studies showed neither the global nor the parity-specific associations
found in our study. The most similar findings are from Dunlap and Graviner [14], who
proposed that lifelong learning tendencies are favored when programs offer learning
activities that place pre-service teachers in authentic roles, where they solve real problems
or create applicable products. De Jong, Lane, and Sharp [87] concluded that simulations
allow pre-service teachers to self-regulate their emotions but do not refer to the learning
regulation. Thus, opportunities to practice planned, contextualized, and accompanied
practice result in the engagement of pre-service teachers with continuous learning.

Research question 2: What are the characteristics of practice opportunities provided by
teacher educators in learning activities and assessment tasks performed through campus
coursework that promote curiosity, motivation, perseverance, and learning regulation?

Exploring the attributes that practice opportunities must have to become opportunities
to promote lifelong learning tendencies indicates that systemization is essential. In the
interviews, pre-service teachers reported opportunities to practice in different courses
and throughout the educational program. It has been shown that incorporating practice
opportunities in campus coursework helps pre-service teachers give meaning to what they
are studying and understand that in-service teachers must keep learning throughout their
careers [42]. Thus, practice opportunities give rise to opportunities to promote lifelong
learning tendencies not when they are isolated initiatives of teacher educators but when
they come from a systematic offering of the educational model.

Practice opportunities that mimic the activities of an in-service teacher are also oppor-
tunities to enact lifelong learning tendencies. Pre-service teachers interviewed mentioned
that stories focusing on what happens to children and young people in the classroom made
them realize the responsibility of being a teacher. Previously, it has been proven that the
tasks’ authenticity favors the pre-service teachers’ professional immersion [59,62]. Hence,
the performance of authentic tasks increases pre-service teacher professionalism and leads
them to commit to continuous learning to fulfill their future jobs in the best possible way.

Another characteristic of practices that foster opportunities to promote lifelong learn-
ing tendencies is that explicit instruction and effective rubrics are presented. Pre-service
teachers indicated that this guides their performance and helps them regulate their learning.
These findings coincide with other studies in which the explicit evaluation criteria reinforce
the practice opportunities because they facilitate the decomposition and recomposition
of the practice, facilitating correct practice and contributing to the autonomy of the pre-
service teacher [65]. Thus, knowing the assessment criteria in advance clarifies the expected
performance and promotes lifelong learning tendencies.

This study’s quantitative and qualitative data reveal that feedback is a central element
in a practice-based curriculum. Pre-service teachers surveyed acknowledged that they
received frequent feedback. Interviews explained that feedback impacted their performance
and disposition to improve when it focused on the task, elicited reflection, and came from
peers and teacher educators in a trustworthy environment. When feedback is focused
on the task, it promotes the transfer of learning [55]. Additionally, feedback that invites
reflection leads to comprehension and awareness of what is being performed [88]. Feedback
from peers improves comprehension and engagement in the learning [89]. By sharing
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their experiences and providing feedback, peer learners seem to improve slightly and
gain a practical understanding of concepts such as using different learning methods and
specific learning tools [90]. The value of peer feedback in teacher education is that it leads
to improved pre-service teacher performance and contributes to their understanding that
the teaching profession is a collaborative job, not solitary. Horizontal relationships with
other teachers in a professional environment enrich each pedagogical practice because they
present formal and informal learning opportunities.

The emotional environment experienced by teacher educators when given feedback
impacts the learning process. In the interviews, pre-service teachers reported various
instances when teacher educators made them feel calm and confident. When trustworthy
and appreciative, feedback not only generates learning but also engagement in learning [91].
Thus, the teacher educator and the type of message he/she delivers (in content and manner)
are relevant to improve and engage in learning.

In conclusion, practice opportunities provided by teacher educators in learning activi-
ties and assessment tasks performed through campus coursework give rise to opportunities
to promote curiosity, motivation, perseverance, and learning regulation, particularly when
they are (i) systematic; (ii) incorporated in the classroom work; (iii) presented with clear
instructions and effective rubrics; (iv) accompanied with feedback focused on the task, elicit-
ing reflection, and performed by peers and teacher educators in a trustworthy environment
(Figure 4).

Figure 4. A practice-based curriculum offers opportunities to promote lifelong learning tendencies.

Future teachers will exercise their profession in the context of Education 4.0; thus,
universities cannot avoid preparing them to teach effectively in changing and technol-
ogized contexts. Given the continual renewal of technology, teacher preparation must
address not only technological skills but also the dispositions for continuous updating.
The implementation of a practice-based curriculum in which technology is incorporated
as a subject and as a tool for learning may be an effective approach for the formation of
Teachers 4.0. Its implementation challenges lie precisely in safeguarding the conditions
presented in Figure 4, which embodies the study’s findings.

This study has some limitations. The three programs studied belong to the same
institution; therefore, the findings cannot be generalized. Additionally, the proportion of
pre-service teachers in each program differs, so there is an unequal representation of some of
the programs. The same is true for the sex of the participants; the vast majority were female.
Another limitation could be the effects of the COVID-19 pandemic on the participants’
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responses. Pre-service teachers could be over or undervaluing their experiences in the face-
to-face model. The confinement could have affected the results because the participants
could be in socio-affective situations that may bias their historical memories. Neither pre-
service teacher’s technological skills nor their knowledge of Education 4.0 was explored in
this study, despite this being valuable information for subgroup analysis.

This research may be of great value to all universities looking to update their teacher
education programs regarding Education 4.0 since, when enriched with opportunities to
develop technological skills and to comprehend the framework of Education 4.0, practice-
based curriculum contributes to the transformation of pre-service teachers into teaching
experts and lifelong learners prepared to cope with the challenges that Education 4.0 will
impose on them when working at schools.
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