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Initial teacher education should prepare pre-service teachers to develop effective
teaching and lifelong learning tendencies. This study aimed to identify the component
to consider in pre-service teachers’ assessment processes that promote lifelong
learning and develop metacognition skills. For this, it analyzed how the planned and
implemented actions by the teacher educators in Practice-based Teacher Education
programs promoted metacognition and lifelong learning in the pre-service teachers.
The method was a mixed explanatory sequential design. Quantitative and qualitative
instruments were applied. Information was obtained from the learning and assessment
resources (72 syllabi and 14 assessment tasks) and pre-service teachers’ opinions
(survey: n = 231, interviews: n = 8). The findings identified three main components: (i)
authentic and relevant assessment tasks, (ii) prior communication of instructions and
evaluation criteria, and (iii) frequent performance-focused feedback from peers and
teacher educators during and at the end of assignments. The study results can be
valuable in teacher education programs to strengthen assessment processes, promote
lifelong learning tendencies, and develop metacognitive skills among the teachers
in training.

Keywords: teacher education, higher education, assessment task, educational innovation, practice-based,
complexity

INTRODUCTION

Preparing the new generations for success in the knowledge society is a worldwide challenge.
Many countries have come to understand the fundamental importance of effective teaching, which
requires well-prepared teachers. Thus, the United Nations published its declaration in Organización
de Naciones Unidas (2015), “Transforming our World: The United Nations 2030 Agenda for
Sustainable Development,” which approved one of its Sustainable Development Goals to guarantee
inclusive and equitable quality education and promote lifelong learning opportunities for all. Goals
were set for the quality of teaching and the availability of qualified teachers. Thus, quality education
for all children and young people and the training of competent teachers are priorities to advance
sustainable development in the world in the coming years.
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Adapting to a changing world and an uncertain future requires
rethinking the future school’s role and the profile that teachers
of the 21st century should have. The skills needed to function
between now and 2025 are analytical thinking and innovation,
active learning and learning strategies, complex problem solving,
critical thinking and creativity (World Economic Forum, 2020).
Teachers must ensure that they themselves and all their students
have developed the necessary skills to continue learning and
adapt to new situations (Sanz-Ponce and González-Bertolín,
2018). Therefore, teacher trainers must prepare teachers to
learn and acquire new skills and knowledge throughout their
professional lives (Hahl and Mikulec, 2018), in particular, active
learning. For active learning, learners must know how to learn
autonomously and permanently. This implies thinking and being
aware of how they learn, a metacognitive component (Griffith,
2017; Kallio et al., 2018). The metacognitive skills of planning,
monitoring, and evaluation are necessary for this competence
(Mutambuki et al., 2020). At the same time, active learning
has an attitudinal component because the willingness to learn
is associated with lifelong learning (Berkhout et al., 2018;
Schwartz et al., 2018). Lifelong learning tendencies are curiosity,
motivation, perseverance and self-regulation (Solmaz and Aydin,
2016). Besides having teaching competencies, teachers must use
their thinking to learn, understanding themselves as learners
throughout their lives (Kallio et al., 2018). In addition, they
must be change managers, analyzing their practices to introduce
relevant improvements, continuously advancing as professionals
(Ramírez-Montoya et al., 2021). In short, expert teachers
are required in teaching practice who, simultaneously, are
excellent learners.

Metacognitive Skills and Lifelong
Learning Tendencies
Metacognitive thinking is necessary to continue learning and
adapting to new situations. According to Binkley et al.
(2012), metacognition is a required skill for the 21st century,
and learning is recognized as contributing to social justice,
sustainable development, and global citizenship (UNESCO,
2019). Metacognition refers to individuals’ awareness, judgments,
and beliefs about their cognitive potential and the conscious
acts of cognitive operations (Flavell, 1976; Zohar and Barzilai,
2013; Yerdelen-Damar et al., 2015). According to Burón (1996),
metacognitive maturity implies knowing what one wants to
achieve and how to achieve it. Understanding this distinction
between metacognitive knowledge and metacognitive skills
(Barzilai and Zohar, 2014) prepares the shaping of metacognitive
thought. Metacognitive skills refer to the steps to regulate and
modify the progress of cognitive activity. It incorporates active
planning, monitoring, and evaluation of processes during the
execution of a cognitive task (Yerdelen-Damar et al., 2015). These
abilities make the individual more aware of the mental processes
involved in the action.

The development of metacognitive skills in pre-service
teachers is relevant because it prepares them to learn from
their pedagogical actions, anticipate them, review their teaching
while doing it, and reflect on the results and strategies applied.
Being a profession that directly impacts the lives of others, the

inclusion of these skills in initial teacher education programs
becomes highly relevant. However, despite the recommendation
that metacognition be a core component of teacher preparation
(Duman, 2018; Halamish, 2018), teachers’ programs and studies
to promote metacognitive competencies are still scarce (Pino,
2019). Furthermore, the form and content of teaching that can
effectively promote the development of metacognition in pre-
service teachers have not been described (Kyriakides et al., 2020).
In developing a learner, combining cognitive and attitudinal
aspects is necessary.

The pre-service teacher faces multiple challenges during their
training process and will continue to do so in the exercise of
the profession. They will find themselves in unfamiliar cultural
contexts that may challenge their understanding of the world,
making it necessary to develop new dispositions, knowledge,
and skills (Bennet and Moriarty, 2016). The willingness to learn
continuously is one of the ten skills denominated for the 21st
century (Binkley et al., 2012). The European Commission (2001)
defined lifelong learning as any learning activity undertaken
throughout life to improve knowledge, skills, and competencies
with a personal, civic, social, or work perspective. Different
authors and organizations have established components of
lifelong learning. For instance, Solmaz and Aydin (2016)
focused on four tendencies to develop in pre-service teachers:
perseverance, motivation to learn, curiosity, and self-regulation.
These four tendencies are attitudinal aspects that mobilize
lifelong learning.

These dispositions are not innate and can be developed.
The orientation toward lifelong learning must result from the
learning experience (Solmaz and Aydin, 2016; Oates, 2019).
Lifelong learning is usually associated with adult and workers’
education (Şentürk and Duran, 2020). In fact, initiatives have
recently emerged to study its role in teleworking (Bjursell
et al., 2021) and the diversification of work (Shan et al.,
2021). However, promoting lifelong learning is not only
framed in continuing education and improvement of workers
but also in initial training (Lauder, 2020). Its inclusion in
training programs is recommended, especially for teachers,
to encourage lifelong learning and promote this in their
teaching (Halamish, 2018; Matsumoto-Royo et al., 2021a). Thus,
educational institutions must critically review their training
proposals (Ramírez-Montoya, 2021). Moreover, assessment
practices in training programs can promote lifelong learning
(Nguyen and Walker, 2016). However, there are few specific
initiatives related to promoting lifelong learning in initial training
at universities (Makarova et al., 2017). Thus, it is necessary to
have evidence of the development of these tendencies in teacher
education programs.

Practice-Based Teacher Education:
Effective Teaching by Future Teachers
Practical training has traditionally been ascribed to experiences
in the field, which in some programs takes place only at the
end of the training journey. This occurs despite repeated calls
to seek greater integration of theory and practice to improve the
preparation of teachers (UNESCO and OREALC, 2014; Darling-
Hammond, 2017; Montes and Ziegler, 2018). Practice-based
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teacher education closely links theory and practice and offers
pre-service teachers opportunities to learn teaching practices
and promote student learning (Zeichner and Peña-Sandoval,
2015), especially in courses taught on campus (Jenset et al.,
2018; Canrinus et al., 2019a; Dalinger et al., 2020). The courses
is characterized by considering fundamental teaching practices
that correspond to essential pedagogical skills (Dalinger et al.,
2020). These practices have been called core practices (Grossman
et al., 2009). Core practices include general and content-specific
practices. They consist of strategies, routines, and actions that
teachers can unpack and learn (Core Practices Consortium,
2020). Pre-service teachers learn these through systematic
approaches to teaching practices that focus on learning the work
of teaching (Jenset et al., 2018). Thus, relevant methodologies
have been established for this training.

Practice learning conditions need practice opportunities.
Examples of practice opportunities are planning for teaching
(Jenset, 2017), practicing or rehearsing the teacher’s role
(Amador, 2017), reviewing teaching models (Kloser et al., 2019),
and taking the pupil’s perspective (Canrinus et al., 2019b),
among others. The practice opportunities are not topic-specific
but contextualized in the school’s educational reality (Jenset
et al., 2018). For pre-service teachers to master teaching, practice
opportunities should be frequent in the educational training,
offering a rich repertoire of learning activities and assessment
tasks from the beginning of the teacher preparation program.
Including practice opportunities in learning activities allows
pre-service teachers to gradually approach the complexity of
teaching and achieve its mastery in protected spaces with
expert accompaniment.

Assessment of Learning by Practices
A teacher training program that highlights pre-service teachers’
experiential learning focuses the assessment of learning
on relevant performances. The assessment tasks collect
information on learning and they are consistent with the
teaching methodologies of the practice (Arbaugh et al., 2015).
The pre-service teachers perform activities that integrate core
practices and discover the connections between theoretical
learning and practical work (Virtanen et al., 2017), achieving
coherence between what is taught and what is evaluated. The
selection of assessment tasks is carried out considering their
authenticity, contextual tasks conducted by pre-service teachers
to bring them closer to the professional world (Gulikers et al.,
2006; Ashford-Rowe et al., 2014). Thus, the more meaningful
tasks allow pre-service teachers to relate theoretical ideas
to everyday experiences. They then can integrate them into
their own practice and teaching habits (Álvarez, 2017). The
assessment tasks contribute to the professional training of the
pre-service teacher.

Assessment processes also constitute instances of learning.
For this, the previous information provided to the evaluated
person must contribute to the student’s autonomy and guide
a correct practice (DeMink-Carthew et al., 2017; López-Pastor
and Sicilia-Camacho, 2017). Their understanding of the quality
of their performance is essential. Their performance and the
context of the evaluations should be discussed with the students

(Adalberon, 2021; Glasserman Morales and Ruíz Ramírez, 2021).
In experiential learning, many essential skills require hands-on
training, supervised practice, and rigorous feedback (Grossman
and Pupik Dean, 2019). Teacher educators must learn to provide
feedback that provides pre-service teachers with information on
their competencies, best practices, and what they need to improve
(Allen and Wright, 2014; Richmond et al., 2019). Feedback is
advantageous for pre-service teachers to enhance their learning
(Pastore et al., 2019). It is provided by both teacher educators and
pre-service-teacher peers, complemented by instances in which
the pre-service teacher analyses their performance and reflects
on their practice (Matsumoto-Royo and Ramírez-Montoya,
2021). Peer assessment and self-assessment of an individual’s
learning are equally important (Leko et al., 2015), encouraging
the development of teaching skills and the knowledge of data
collection in the classroom with the feedback of their future
students (Snead and Freiberg, 2019). Thus, incorporating self-
assessment and peer feedback processes offers opportunities to
improve learning and develop pre-service-teacher teaching skills.

This study aimed to identify the components to consider
in pre-service teachers’ assessment processes that promote
lifelong learning tendencies and metacognition skills. It
analyzed how actions planned and implemented by the teacher
educators in practice-based teacher education programs promote
metacognition and lifelong learning in the pre-service teachers.

The research question was: What components that promote
lifelong learning and metacognition should be considered in the
pre-service teacher learning assessment processes?

Unlike other studies focusing on measuring metacognitive
skills and lifelong learning tendencies in pre-service teachers, this
study examines the conditions necessary to promote these in the
learning assessment processes of pre-service teachers. It is a novel
response to the need for highly effective and flexible teachers to
face future challenges.

MATERIALS AND METHODS

Study Design
This is a sequential descriptive mixed-method study (Creswell,
2014). Quantitative data were collected in the first phase with
the “Teaching and assessment strategies for pedagogical practice”
instrument (Matsumoto-Royo and Ramírez-Montoya, 2020) and
the “Metacognition and Lifelong Learning in the Teaching and
Assessment of Future Teachers” questionnaire (Matsumoto-Royo
et al., 2021b). Qualitative data were collected from assessment
tasks observations and pre-service teachers’ interviews in the
second phase. This information was used to deepen quantitative
results (Klassen et al., 2012).

Contextual Background
This study was performed in teacher education for early
childhood, elementary, and secondary students offered by a
private University in Chile. According to the National Education
Council of Chile (CNED, 2021), the careers that train teachers
in Chile had an enrollment that was more than 9.2% of the
total enrollment in Chilean universities. The country has 509
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teaching programs in public and private universities, fifty-nine
per cent for secondary education, 18% for elementary education,
12% for early childhood, and 11% for special education (CNA,
2018). Most pre-service teachers are young people who have
graduated from secondary education and have had to meet
minimum score requirements in a national evaluation to apply.
They are predominantly women, especially in early childhood,
elementary and special education programs (Mizala et al.,
2011; CNED, 2021). The teacher education programs offer
undergraduate studies leading to a professional degree and a
bachelor’s degree. The typical duration of the programs is four
to five years. One- or two-year secondary teacher programs are
also offered for graduates.

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, among
them, the poor integration of practical training in teacher
education programs (OECD, 2018; Flores-Lueg and Turra-Díaz,
2019). The country has established compliance standards for the
initial training of teachers in the universities that offer these
programs. However, these do not specify the training model.
Those are defined by each institution. The Universidad del
Desarrollo is a private institution that implemented a practice-
based curriculum in all its teacher education programs. The
programs provide explicit opportunities to learn the pedagogical
practice as a complete curriculum oriented and designed
to prepare teachers to graduate with professional training
(Universidad del Desarrollo, 2016). The programs promote the
teaching of core practices in iterative cycles that involve the
representation, decomposition, and approach to teaching, thus
integrating theoretical and practical content.

Participants
The study analyzed resources designed by teacher educators and
the pre-service teachers’ opinions. In the quantitative phase,
all the course syllabi created by teacher educators (total 72)
were reviewed. All pre-service teachers enrolled in the teacher
education programs of Universidad del Desarrollo during the
year 2020 (total 231) were surveyed. Then, in the qualitative
phase, the content of assessment tasks applied by the teacher
educators (total 14) was investigated, and in-depth interviews
were conducted with the pre-service teachers (total 8). Tables 1, 2
present the characteristics of the samples.

Data-Collection Procedures
To collect quantitative data, we reviewed the syllabi using
the Teaching and Assessment Strategies for Pedagogical Practice
instrument. The instrument is a checklist for collecting
information about practice opportunity approaches in the

TABLE 1 | Syllabus and assessment tasks.

Program education level Quan (Syllabus) Qual (Assessment tasks)

n = 72 n = 14

Secondary 18 4

Elementary 30 5

Early childhood 24 5

teaching and assessments planned. In addition, we applied
the Metacognition and Lifelong Learning in the Teaching and
Assessment of Future Teachers questionnaire. Its validity and
reliability (Cronbach’s alpha 0.93) had been previously reported
in the articles cited in section “Study design.” The instrument uses
a Likert scale to collect information about practice opportunities
in the teaching and assessment, metacognitive skills, and lifelong
learning planned. The survey was conducted online using the
Qualtrics application.

After the quantitative data, we requested evidence of the
highest frequency assessment tasks designed and applied by
the teacher educators to collect qualitative data. The evidence
included videos of the application of executable tasks and
documentation of deliverable tasks (Figure 1). The observations
considered assessment content, looking at three components:
instruction, evaluation grid, and feedback. The performances of
the pre-service teachers were not considered in these evaluations.
The procedure makes it possible to collect information about
practice approaches in the assessment. All deliverable task
components were in written format. Oral speeches were
transcribed for executable task evidence. The content of the texts
was segmented by numbered lines. The interviews lasted 45–
50 min and were conducted using an interview guideline to
collect information on the training program assessments, which
provided the pre-service teachers with practice opportunities
and the development of metacognitive skills and lifelong
learning training. Because of the pandemic and suspension of
face-to-face classes, we had to conduct interviews using the
Zoom video platform.

Data Analysis
We analyzed quantitative frequencies and percentages data
to investigate the actions foreseen in the assessment tasks
planned and implemented by the teacher educators. Cumulative
frequencies were calculated for each program. Then, we
reviewed text content lines for qualitative data, looking for
unambiguous references; data were recorded in a double-entry

TABLE 2 | Socio-demographic characteristics of the pre-service teachers.

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 –
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table (Leech and Onwuegbuzie, 2007). The constant comparative
method was deductive and inductive (Glaser and Strauss,
1967). Previous categories (practice opportunities, metacognitive
skills, and lifelong learning training) were derived from the
characteristics of the studied phenomenon and the definitions
found in the literature (Corbin and Strauss, 2008).

To investigate the relationship between planned actions in
the study programs implemented by the teacher educators
and the development of metacognition and lifelong learning
perceived by the pre-service teachers, we performed structural
equation modeling (SEM) with the quantitative data from
the questionnaire. Then we did qualitative data analysis
using a constant comparative method. The previous categories
were derived from the definitions found in the literature
regarding practice opportunities, metacognitive skills and
lifelong learning tendencies. Using ATLAS.ti9, the fragmented
texts were associated with codes. Each new segment was
compared with previous codes, so similar segments were assigned
to the same category (Leech and Onwuegbuzie, 2007). After
this, the co-occurrences among the codes were explored, and
each was revisited, revising the original texts. Data triangulation
was performed to develop a more plausible interpretation of the
findings (Creswell and Clark, 2017) to establish the components
that promote lifelong learning and metacognition in the pre-
service teacher learning assessment processes.

RESULTS

Syllabus
Regardless of the education level, the teacher educators in the
three programs planned learning activities that offered practice
opportunities (Figure 2A). These were present from the first
semester of the programs, and their frequency varied throughout
the training. In all three programs, practice opportunities
doubled or tripled in the second half of the training and
decreased in the last semester when the practicum was scheduled
(Figure 2B). The latter was not noticeable in the secondary
program because it lasts just 1 year, so the practicum is parallel
with didactic or practice courses.

Regarding the planning frequency of each practice
opportunity, the results were highly diverse (Figure 3). The
practice opportunities most planned were plan for teaching and
teacher role and practice or rehearse teacher role. The practice
opportunities least planned were take the pupils’ perspective,
analyze pupils’ learning, and talk about field placement/student
teaching experiences.

The assessment tasks planned in the courses were deliverable
(62%) and executable (38%). Within these two categories,
subtypes were distinguished; the majority (with nearly 100
records) were teaching plans (deliverables) and simulations
(executable; Figure 4).

Questionnaire
The data from the questionnaire show that the model in which
the Practice opportunities dimension is a predictor of the
Metacognitive skills and Lifelong learning tendencies dimensions

presents adequate indices (CFI value 0.95; TLI value is 0.943;
SRMR is below.05, and RMSEA equals.045). The SEM results
indicate that Practice opportunities is a significant predictor of
both Lifelong learning tendencies and Metacognitive skills. The
standardized effect in the explanation of Metacognitive skills by
the mentioned dimension is positive with a coefficient β = 0.67
(SE = 0.100, p < 0.001), noting that Practice opportunities
explains 45% of the variance for this factor. In turn, the
standardized effect in the explanation of Lifelong learning
tendencies by the Practice opportunities factor is positive with a
coefficient β = 0.59 (SE = 0.131, p < 0.001), explaining 35% of the
variance (Figure 5).

Assessment Tasks Applied
The review of applied assessment tasks found that tasks typical of
a practicing teacher were found in almost all (13 of 14).

“At the start of the meeting, he presents himself, parents
are welcomed and asked to introduce themselves (if necessary)”
(Course PVP316).

Several assessment tasks presented explicit evaluation
criteria (9 of 14).

“Clarifies the chosen vocabulary through synonyms,
paraphrases, onomatopoeia, and gestures” (Course PVL224).

In addition, almost all the assessment tasks analyzed included
descriptive feedback in which the evaluator referred to or
commented on the observed performance (11 of 14). The agent
who provided the feedback was the course teacher in all of them.
There was also feedback from a second teacher, an assistant, or
peers in some cases.

“I emphasize that you tried several ‘talk actions.’ You did not
stay with the typical ones. You made us add information; you
asked us for examples and counterexamples, and you were able
to lengthen the conversation twice” (Course EBL312).

“I followed the words of the teacher. The teacher managed to
show the classmates why the author writes what he writes, how
he writes it, and the reasons for reading it, so congratulations”
(Course EBL113).

In some assessment tasks, the feedback was paraphrased as a
description of compliance.

“Class organization stands out. Despite the forced
closure, there were very clear and sequenced moments.”
(Course PFE173).

In others, the feedback focused on deficiencies or
performance gaps observed.

“It is important to describe what instructions the students will
receive to frame the exercise and how many students will do this
activity.” (Course PFE175).

In several assessment tasks, comments included advice on
resources and/or performance:

“There were some language mistakes in your PowerPoint, for
example, ‘fell sleep,’ ‘to played,’ or ‘to took.’ It is a good idea to
download a language corrector such as Grammarly and have the
corrector check your material before publishing it. I use it, and it’s
great.” (Course PFE176).

As emerging categories, it was observed that some feedback
asked the appraisee questions or challenged them to improve
performance in the next opportunity.

Frontiers in Education | www.frontiersin.org 5 May 2022 | Volume 7 | Article 879238

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles


feduc-07-879238 May 5, 2022 Time: 8:54 # 6

Matsumoto-Royo et al. Lifelong Learning Metacognition in Assessment

FIGURE 1 | Instruments and information sources.

FIGURE 2 | Frequency of practice opportunities in learning activities planned to be performed during on-campus coursework, by program (total) (A) and semester of
the program (absolute number) (B).

FIGURE 3 | Frequency of each practice opportunity in learning activities planned to be performed during on-campus coursework.
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FIGURE 4 | Types of planned assessment deliverables and executables.

FIGURE 5 | Structural model with practice opportunities as a predictor.
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“Based on the situation presented, what is the specific error?
What do you mean twenty numbers?” (Course EBM116).

“As I discussed in classes (and if you find it challenging), I
think it would be good to organize an upcoming class without the
support of a technological resource (video, for example). This will
help you to see other forms of teaching that could be interesting”
(Course PFE173).

Semi-Structured Interviews
The interviews indicated that some course activities or actions
of the teacher educators in the assessment tasks promoted the
development of lifelong learning tendencies in the pre-service
teachers (PST). Figure 6 presents the synthesis of the findings.
Pre-service teachers reported that the instructions provided by
their teacher educators inspired them to be curious and go
beyond what was known or taught.

PST 2: “For one task, the didactics teacher said we could send
it in some innovative format. And I did a podcast; it was very
good.”

Carrying out contextualized assignments in the teaching task
generated greater motivation for the pre-service teacher toward
learning activities and the profession.

PST 8: “the key is to link it with schools, show examples of the
classes so that the teachers tell us ‘I did this evaluation, and that’s
how it worked.’ That way, we see it concretely, not so abstract. I
think it’s the way to motivate.”

The pre-service teachers reported that applying the content in
practical tasks was more complex and challenging. They had to
persevere in the activity, using different tools, going to sources
and taking ideas from various actors.

PST 4: “. . . we can know the content very well but putting it
into practice is difficult. . . there were some frustrations because
it was not an easy job. Many times, I was like, ‘I don’t know
what we’re going to do.’ Then that moment of frustration would
pass; then it was, ‘How do we continue?’ So we spend a whole
day working on the project and all day looking for the idea. We
searched the internet and the bibliography. The teachers gave us
examples to put into practice, and the group also contributed.”

For the pre-service teachers, the simulations and the feedback
they received from their teacher educator or peers during or after
promoted self-regulation.

PST 1: “after simulating and making corrections based on
feedback, one changes the planning, corrects it.”

Pre-service teachers pointed out some actions implemented
by the teacher educators in the assessment tasks that promoted
the development of metacognitive skills. Figure 7 presents the
synthesis of the findings.

Pre-service teachers noted that they were often provided with
assessment task instructions and guidelines in advance, detailing
the criteria considered in assessing performance. Its content
helped them plan their execution.

PST 6: “In my case, I take the rubric and begin to understand:
‘Let’s see this part. . . and I would have the full score if I do such
and such a thing and start to verify. . . oh, now, then I am missing
this part.”’

Making teaching plans was common in different courses and
involved metacognitive planning.

PST 1: “. . .in all branches, we are always considering planning
all the time.”

PST 3: “I think of the idea in my head, and then I sit down
to write it, but I already have it ready in my head. And when
I’m writing, I kind of check how I could do it and how it
could be better with this element.add one more question in
the questions part. so I go, little by little, putting together the
planning.”

In group simulations, they developed metacognitive
monitoring processes. This occurred from the verbal
and non-verbal feedback provided by their peers in the
role of children.

PST 1: “. . . the reactions of your peers who are acting like
children and who ignore the ideas that I present to them or do not
understand what I explain to them - they give information that
makes you think. It’s a process that happens in your mind very
quickly, very quickly, you pick up that information. Nobody is
telling you, but something happens in you during the simulation
that makes you correct yourself.”

At the end of the simulation, the feedback peers gave helped
them identify aspects of their own performance that could be
improved or better achieved.

PST 1: “ I think that the simulations are what help us the
most. . . they give you both positive and negative feedback. That’s
where you learn the most. (‘I have to improve this, I have to
change this, this is good, I could do better.’) They are the best
when evaluating us.”

DISCUSSION

The actions planned in practice-based teacher education
programs promote developing lifelong learning tendencies
and metacognitive skills in pre-service teachers. The practice
opportunities in the programs created by the teacher educators
in the teaching and evaluation activities were observed frequently
in each program and in almost all the courses analyzed
(Figures 2, 3). These opportunities were a significant predictor
of developing lifelong learning tendencies and metacognitive
skills in pre-service teachers (Figure 5). The presence of practice
opportunities in learning activities was also reported in other
studies (Gotwals and Birmingham, 2016; Mitchell and Reid,
2017; Kang and Windschitl, 2018; Johnson Lachuk et al., 2019)
not so much in assessment tasks. We know that practice
opportunities prepare pre-service teachers for performance in
highly complex contexts such as school classrooms (Klette et al.,
2017) and that these experiences lead to the awareness of
what is executed (their thinking) (Lu and Wang, 2022; Sams,
2022). This finding reinforces the idea that practical training
triggers the reflective processes of the pre-service teacher and the
development tendencies for lifelong learning.

When pre-service teachers have opportunities to
systematically plan instruction and simulate teacher
roles throughout the training program, they also develop
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FIGURE 6 | Development of lifelong learning trends in the assessment tasks. Synthesis of findings in the interviews with the pre-service teachers.

FIGURE 7 | Development of metacognitive skills in the assessment tasks. Synthesis of findings in the interviews with the pre-service teachers.

metacognitive planning and monitoring skills. In this study,
the teacher educator prepared and offered the pre-service
teacher frequent opportunities to plan and simulate the role
of the teacher, which is evidenced in Figures 3, 4, 7. Previous
evidence reported that the systematic exercise of planning in
teaching led to repeatedly experiencing metacognitive planning

processes (Moshman, 2018) and that the simulations allowed
the evaluation of complex performances (Codreanu et al., 2021),
triggering the revision of the original plan due to monitoring
behavior and making timely corrections (Veenman, 2017).
Frequent simulations reproduced the interactions between
teacher and students in a school classroom, providing the

Frontiers in Education | www.frontiersin.org 9 May 2022 | Volume 7 | Article 879238

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/
https://www.frontiersin.org/journals/education#articles


feduc-07-879238 May 5, 2022 Time: 8:54 # 10

Matsumoto-Royo et al. Lifelong Learning Metacognition in Assessment

metacognitive monitoring necessary for adjusting the actions
while the actual teaching was developed.

The assessment tasks that constitute practice opportunities
frequently offered to the pre-service teachers also favor lifelong
learning tendencies, particularly motivation and perseverance.
As shown in Figure 6, the practical assessment tasks that allow
pre-service teachers to integrate their knowledge into contextual
performances corresponding to functions performed by a teacher
in the school require perseverance and motivation. Some authors
have insisted that assessment tasks for professional practices that
involve complex performances in which the pre-service teachers
integrate conceptual, procedural contents, and provisions must
be relevant (Darling-Hammond and Snyder, 2000; Virtanen
et al., 2017), common in the teaching profession, attuned to
the needs of the workplace (Nicholson Perry et al., 2017;
Oliveri and Markle, 2017), and increase students’ confidence
(Sokhanvar et al., 2021). The teacher educators must select
authentic, realistic tasks that approximate the complexity of
teaching and help develop the perseverance and motivation of the
pre-service teachers.

What the teacher educators communicate to the pre-service
teachers before carrying out the assessment tasks affects the
development of their curiosity. In turn, if the evaluation
criteria are also shared, the metacognitive planning processes
are involved. The pre-service teachers interviewed pointed out
that the instructions given by the teacher educators before
carrying out the assessment tasks encouraged them to go
beyond what was known and that when they were informed
about the quality criteria or evaluation guidelines, they planned
their performance well (Figures 6, 7). Previous studies have
reported that teacher educators should support and inspire pre-
service teachers who are not inherently curious and challenge
them to go beyond their comfort zones (Jivanjee et al.,
2015; Faulkner and Latham, 2016). The authors agree that
understanding the quality of their performance is essential
(Adalberon, 2021). In addition, when pre-service teachers receive
explicit instructions on metacognitive strategies from teacher
educators, they develop more (Vrieling et al., 2018). The
instructions and quality criteria communicated by the teacher
educators in the assessment task should also involve the modeling
of metacognitive processes and encourage the curiosity of the
pre-service teachers.

Feedback plays an essential role in triggering pre-service
teachers’ metacognitive evaluation and self-regulation processes.
Its content should focus on the pre-service teachers’ performance
to reinforce the quality criteria of the task, point out deficiencies
or gaps, give advice, invite the evaluation of the pre-service
teacher based on questions, or improve the performance at a
future opportunity. As observed in the assessment tasks, the
feedback content was varied. As Figure 6 shows, peer and
teacher educator feedback, particularly during and after the
simulations, is associated with self-regulation. In addition, the
feedback given by the peers at the end of the simulations allowed
the pre-service teachers to review their actions and recognize
strengths and weaknesses in their performances (Figure 7). The
feedback offered possibilities for action and encouraged them
to set goals beyond simply correcting mistakes (Torres et al.,

2020). As we saw in this study, pre-service teachers appreciated
the opportunity to receive feedback on their performance with
authentic assessment tasks (Sokhanvar et al., 2021); also, the
feedback provided by peers allowed greater understanding and
involvement in their own learning (Snead and Freiberg, 2019;
Vázquez et al., 2021). Therefore, feedback is highly relevant
in training models that utilize practices and is necessary to
guide the understanding of content; thus, agents providing it
must do so timely.

This study showed that the actions planned in practice-
based teacher education programs promote developing lifelong
learning tendencies and metacognitive skills in the pre-service
teachers when they are based on practice opportunities that are
assessed. Since no significant differences were found either by
the pre-service teachers’gender or by the programs education
level, we assume that the impact of the program is not
associated with specific courses or teachers educators, but instead
with the overall actions of the program and its teachers. For
example, when the pre-service teachers have opportunities to
plan instruction systematically throughout the training program,
they develop metacognitive planning skills. In addition, when
the pre-service teachers experience frequent simulations, the
interactions generated between teachers and students influence
metacognitive monitoring. Authentic, realistic tasks like those of
a practicing teacher must integrate the complexity of teaching,
theoretical knowledge, and practical skills and draw upon
motivation to learn and perseverance. The moment the teacher
educators communicate the instructions and quality criteria for
the assessment tasks affects the pre-service students’ curiosity
and metacognitive planning. The content of the feedback, when
it is given, and who provides it are relevant aspects that
trigger pre-service teachers’ metacognitive evaluation and self-
regulation processes.

CONCLUSION

This study sought to answer the question: What components
promoting lifelong learning and metacognition should be
considered in the pre-service teacher learning assessment
processes? According to the results of this study, we can
distinguish at least three core components. The first corresponds
to assessment tasks as practice opportunities, that are relevant
and integrate content and skills customarily exercised in the
profession (authentic), such as planning the teaching and
simulating the teacher’s role. This tasks, contribute to the
development of metacognitive planning and monitoring skills,
as long as they are carried out frequently in the various courses
offered throughout the curriculum. This implies developing
guidelines from the program so that in the courses taught on
campus, their teacher educators, plan and apply evaluations
whose tasks maintain these characteristics that in addition,
promote motivation and perseverance in pre-service teachers.

The second core component, corresponds to consider
in the assessment processes prior communication of the
instructions and evaluation criteria to the pre-service teacher.
Besides explaining the task, the communication should
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inform its relevance to the professional context, possible new
ways to solve it, and should support the planning of objectives,
strategies, time, and resources to execute it. This component is
critical to the development of metacognitive planning skills and
to arouse the curiosity of pre-service teachers.

The third component, is frequent feedback provided by the
peers and the teacher educators during and after the tasks. It
should focus on the pre-service teachers’ performance. The input
must help the pre-service teachers reflect (for example through
questions) on foreseen objectives, their performance, and the
implemented strategies. This promotes pre-service teachers’
metacognitive evaluation. Besides, the feedback should guide
them, to recognize achievements and challenges, and encourage
to consider the recommendations in their future performance.
This promotes pre-service teachers’ self-regulation processes.
Certainly, feedback with the aforementioned characteristics
is a contribution to the learning process of pre-service
teachers; but it could imply a great challenge for most
programs, in particular to provide it during pre-service teacher’s
performance (and not only after), and the consideration of peers
in this process.

These components are added to those that must be considered
in any learning assessment process with expected learning
objectives. The assessment tasks must be relevant. The evaluation
criteria and instructions must be clear, understandable, and
feasible. The feedback must be clear and timely to safeguard the
validity and reliability of these processes.

This research has value to all universities looking to update
their teacher education programs, enrich the assessment process,
and contribute to the transformation of pre-service teachers into
teaching experts, who are active and lifelong learners prepared
to cope with future education challenges. Future research should
involve implementing the components that promote lifelong
learning and metacognition in the learning assessment processes
of practice-based teacher education programs or other program
types. It could lead to comparative studies of training programs
based on practices in other institutions or programs oriented
toward different approaches.

Finally, it is necessary to point out that this study has some
limitations. The three programs studied belong to the same

institution; therefore, the findings cannot be generalized. Another
limitation could be the effects of the COVID-19 pandemic on
the participants’ responses. The confinement could have affected
the results because the participants could be in socio-affective
situations that may bias their historical memories.
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