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ABSTRACT

In a changing society, with the uncertainties that the future holds
for the education of new generations, teacher training faces
considerable challenges. On the one hand, it must ensure training
so that future teachers are highly prepared to teach, but also, it
must emphasize the metacognitive thinking processes that allow
them to develop the ability to learn to learn throughout their lives.
The purpose of this document is to present the current status of a
doctoral thesis research plan, referring to the initial training of
teachers based on practice, which promotes metacognitive
processes and lifelong learning. A mixed study of concurrent
design is proposed, which allows us to jointly analyze the
quantitative and qualitative results, considering the learning and
evaluation activities that are carried out with future teachers in
schools of education. The expected results will allow proposing an
evaluation model of core practices aimed at enhancing
metacognition and lifelong learning in future teachers. The
document is organized in eight sections: context and motivation
that drives the dissertation research, state of the art, hypothesis,
research objectives, research approach, and methods, results to
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date and their validity, dissertation status, and expected
contributions. Currently, the theoretical framework and
instruments of the first phase of the research process have already
been developed.

CCS CONCEPTS

« Social and professional topics « User characteristics « Cultural
characteristics

KEYWORDS

Teacher education, practical training, Core Practices,

Metacognition, Lifelong learning, Evaluation model.

ACM Reference format:

Matsumoto-Royo, K., and Ramirez-Montoya, M. S. 2019. Evaluative model
of practice-based teacher education (core practices) to enhance
metacognition and lifelong learning. In Proceedings of the 7th International
Conference on Technological Ecosystems for Enhancing Multiculturality
(TEEM 2019) (Ledn, Spain, October 16-18, 2019), F. J. Garcia-Pefialvo Ed.
ACM, New York, NY, USA, 6 pages.

1 Context and motivation that drives the
dissertation research

The concern for the education of new generations and, therefore,
the training of teachers, has arisen as a worldwide problem. Many
nations have acknowledged that teaching is one of the most
critical factors in student achievement and that the preparation
and development of teachers is key to ensuring excellent student
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performance [1]. Teachers must be educators, not instructors,
professionals who, in addition to being experts in a specific
subject, are capable of working important aspects such us values,
beliefs, and attitudes [2]. From their initial training, they must
acquire certain traits, skills, abilities, and knowledge that allow
them to favor the achievement of learning in their students and
the improvement of schools [3]. This implies high and renewed
demands on teacher training programs at universities.

In this sense, the development of metacognition and lifelong
learning play a critical role. It is increasingly recognized that this
type of learning contributes to social justice, sustainable
development, and global citizenship [4]. However, the review of
the literature of recent years presents limited guidance regarding
the development of these aspects in future teachers. Also, there is
little evidence in Ibero-American countries of training based on
practice; particularly in Chile, there are only two faculties of
education that develop their curriculum under this model. The
faculty of the Universidad del Desarrollo is one of them.

This research is presented in this environment as an
opportunity to contribute with innovative evaluation procedures
and instruments relevant to the practical training of future
teachers, to encourage metacognitive processes and lifelong
learning. Given this opportunity, it is appropriate to ask: In what
way practice-based teacher education allows future teachers to
develop processes of metacognitive thinking and lifelong learning
that in turn, generate knowledge of cognition, skills of
metacognitive processing and ability to learn to learn?

2. State of the art

2.1 Practice-based teacher training

Teacher training based on practice offers an answer to the concern
about having highly qualified teachers to educate new
generations. This formative approach is a contrast to previous
approaches that have trained teachers with specialized theoretical
knowledge about teaching and learning but have not done much
to prepare them for its implementation [5]. Teaching is a job that
requires multiple skills and habits that are not simple [6] and
those who train as teachers need to learn them, see the complexity
of teaching and challenge assumptions about teaching and
learning [7]. The practice must be at the center of the preparation
of teachers, thus increasing the demands of initial teacher training
programs, since students require not only to learn to think like a
teacher, but also, to act like one of them [8]. The initial teacher
training programs are now adjusting to this idea since they
recognize the importance of practice.

In this training approach, core practices have been established
that allow concerns and needs of teaching to be installed as the
central focus of training. These core practices share the following
characteristics: practices that occur with high frequency in
teaching; beginners can apply them in the classroom through
different curricula or instructional approaches; beginners can also
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start to master them and that allows them to learn more about
students and teaching; core practices preserve the integrity and
complexity of teaching; they are research-based and have the
potential to improve student achievement [9]. Examples of these
are leading a group discussion [10] [11] [12], eliciting the ideas of
the students, supporting the ongoing changes in their thinking
[13] [14], explaining and modeling contents and strategies [15],
among others. Some universities and study centers have proposed
a set of core practices to be addressed in teacher training, such as
the University of Michigan, which has called them high-leverage
practices [16]. In this way, the hallmark of a formative approach
based on practice, and one of its learning purposes, are core
practices.

Having described a fundamental component in the content of
the courses that make up a practice-based curriculum it is also
essential to establish the pedagogy that will be used to train
students. For this, it is necessary to ensure consistency with how
their future students are expected to learn [9]. In this sense, the
concepts of Approach, Representation, and Decomposition
described by Grossman and his team [17] about the pedagogy of
practices are fundamental to organize and focus work around
practices. They include the segmentation of practices, their
representation from videos or other models, the incorporation of
spaces for simulations or rehearsal, which seem to function as a
bridge from the method courses to practice in the classroom [18].
The evaluation of learning, that arises mainly from a training
purpose, is scarcely mentioned in recent research, there being few
guidelines in terms of procedures and instruments that are
relevant, therefore, there is a gap in this aspect.

2.2 Metacognitive skills

Training should prepare future teachers to reflect deeply on their
practice and the processes developed by it. In this sense, the
questioning of the practical approach revolves around the focus
on the practical aspects of teaching [19, 20] and gives less
consideration on critical and reflexive aspects [21]. Pre-service
teachers who use a metacognitive strategy to reflect on
multidimensional case studies appear to be capable of
considerable reflective skills. [22]. A classroom that emphasizes
metacognition, therefore, allows time to focus on the learning
process, the sharing of thinking about thinking, and creates spaces
in which the learners can act on their reflections (time for
reflective and strategic thinking). [23]. Therefore, promoting
metacognition in future teachers is an opportunity to enrich their
reflective processes.

Metacognition has been defined extensively by various
authors who refer to it as consciousness, judgments, and beliefs of
individuals about their own cognitive potential and the conscious
act of cognitive operations [24-26]. Learning to learn,
metacognition is one of the ten so-called 21st-century skills as
way of thinking [27]. Metacognition has two dimensions:
metacognitive knowledge and metacognitive skills [28].
Metacognitive knowledge refers to knowledge individuals have
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about their cognition and consists of three subcomponents;
declarative (of oneself as a cognitive processor), procedural (on
the execution of procedures for a specific cognitive task) and
conditional knowledge (why and when to use a particular strategy
for a particular cognitive task) [29]. Metacognitive skills refer to
active planning, monitoring, and evaluation of processes during
the execution of a cognitive task [25]. The latter has also been
described as productive mental habits and self-regulated thought
[30]. The different components of metacognition connect to form
a metacognitive thought.

Metacognition is very important in pedagogical work in the
classroom in order to favor students' self-regulation skills. The
application of metacognition in the classroom is a powerful
method of teaching. Thus, it is essential for teachers to be able to
use it appropriately [24]. Preservice teachers make in-the-moment
decisions when teaching and can articulate and justify their
decisions when the “metacognitive decision-making” process has
been modeled and supported [31]. Explicit modeling of a student's
metacognition helps others develop their own metacognitive
thinking. Hearing and seeing another student's thinking, then
comparing it with one's thoughts, evaluating shared thinking, and
determining what to do with thinking is critical for metacognitive
development [32]. Teacher training should intend these processes
not only as a way to enrich reflective thinking but also as an
opportunity to acquire the ability to learn to learn.

2.3 Lifelong learning

During 2018, UNESCO, through the lifelong learning institute, has
been helping member states to develop intersectoral lifelong
learning policies based on specific plans and strategies according
to the contexts and needs of countries [33]. In turn, the European
Commission [34] defined lifelong learning as all learning activity
is undertaken throughout life, with the aim of improving
knowledge, skills, and competencies within a personal, civic,
social and/or employment-related perspective. Lifelong learning
is a certainty within the uncertainties that the future of education
holds for us.

This ability is not innate and therefore, can be learned and
taught. The University constitutes a remarkable moment to
develop lifelong learning among its students [35] since it offers
multiple spaces and training opportunities. However, the
orientation towards lifelong learning must be the result of an
intentional learning experience [36]. Several voices promote its
relevance, including those of teachers who participate in teacher
training who consider that some of the teaching and research
methodologies provide the necessary experience for lifelong
learning [37]. Another voice is that of graduates of pedagogical
programs who at the end of their training realized that their
journey to teaching was not complete, recognizing that being a
teacher requires lifelong learning and updating their skills and
knowledge [38]. The challenge of incorporating lifelong learning
into university training and teacher training is relevant and
shared.
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Therefore, it is advisable to include lifelong learning in training
programs, especially those of teachers, in order to encourage them
to incorporate it into their lives and then promote it in their
teaching [39]. Teacher training programs must, therefore, be
revised in order to increase lifelong learning trends [40] as they
have the potential to help shape future classroom practices by
helping -the pre-service teacher to live together as mutually
respectful social beings that embrace diversity and are always
open to new perspectives [41]. During their training process, pre-
service teachers face and will continue to face, various challenges
in their practice of the profession. Many times they are placed in
unknown cultural contexts that can challenge their views, their
values or their understanding of the world, and it is necessary that
they can begin their journey of developing the dispositions,
knowledge, and understanding required to work effectively [42].
Teachers should be lifelong learners and should have the skills
that learners have throughout life. ng should prepare future
teachers to reflect deeply on their practice.

3. Hypothesis

The hypothesis that this study raises is: Practice-based training
models encourage the development of metacognitive processing
skills and lifelong learning of future teachers.

4. Research objectives/goals
The study aims to analyze practice-based teacher education
program, through a mixed study of activities carried out with pre-
service teachers, in order to propose an evaluative model of core
practices aimed at enhancing metacognition and lifelong learning.
The following are specific objectives:

1. To deepen practice-based teacher education programs,
teaching, and evaluation of core practices, evaluative models,
metacognitive processes and lifelong learning, developed in
pre-service teachers.

2. To evaluate perceptions, activities, and resources associated
with core practices, in terms of their ability to develop
metacognitive processing skills and lifelong learning in pre-
service teachers.

3. To synthesize the teaching and evaluation methodologies
around the most relevant core practices to encourage the
development of metacognitive processing skills and lifelong
learning in pre-service teachers.

4. To design an evaluative model of core practices that
enhances metacognition and lifelong learning in pre-service
teachers.

5. Research approach and methods

The research has been projected with a mixed research method
[43], in which the researcher gathers quantitative and qualitative
data integrating them, to then draw interpretations based on the
combined strengths of both data sets, to understand the research
problem and look for meanings [44]. Specifically, the explanatory
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model will be applied in two phases [43], with a concurrent mixed
methods design [45], that will be used in two moments, with
quantitative (QUAN) and qualitative (QUAL) data in the Phase 1
and, subsequently, quantitative (QUAN) and qualitative (QUAL)
data in Phase 2, with equal preponderance and significance. Figure
1 shows the research design.

Phase 1 Phase 2

FO— @+

Figure 1: Research design

In the first phase, Likert scales (QUAN) and teacher interviews
(QUAL) will be applied to future teachers. In the second phase, a
semantic differential scale (QUAN) and analysis of core practice
simulations will be applied, as well as interviews with professors,
training experts, and stakeholders (CUAL).

Population and sample

The study population will be pre-service teachers, teacher
educators, teacher education experts and stakeholders related to
core practices. A probabilistic sampling (quantitative approach)
and purposive sampling (qualitative approach) will be used to
select the sample (Creswell, 2015).

Variables in study and instruments

Three variables have been established in the study. These are core
practices, metacognitive processing, and lifelong learning.

Core practices: described as the hallmark of a practice-based
approach [46], they consist of putting knowledge, beliefs, and
dispositions into action, through strategies, routines, and
movements that can be broken down and learned by teachers [47].

Explaining and modeling
Eliciting thought

Core practices

Implementing organizational
routines

Figure 2: Core practices

Metacognitive processes: Two components of metacognition
are highlighted. Knowledge of cognition, consisting of declarative,
procedural and conditional knowledge, and metacognitive
processing skills that correspond to planning, monitoring, and
evaluation [24] [48]. Figure 3 shows the components of this
variable.
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‘ Planning )
‘ Monitoring
‘ Evaluation )

Figure 3: Metacognitive processing skills

Metacognitive processing skills

Lifelong learning: described as intentional learning in which
people are involved during their life, for personal and professional
fulfillment and to improve the quality of their lives [49] as a result
of a learning experience [48]. Figure 4 shows the components of

this variable.
/7 \

Self-
regulation

Figure 4: Lifelong learning components

The aforementioned variables will be analyzed based on the
information provided by the following instruments:

e Likert scale (pre-service teachers). To investigate their
perceptions regarding the opportunities of metacognition
and lifelong learning in the learning of core practices. It will
be applied to at least 200 participants (Variables:
metacognitive processes and lifelong learning).

e In-depth interviews (teacher educators). Open questions
related to the opportunities of metacognition and lifelong
learning that they offer in their teaching and evaluation of
core practices. At least ten interviews will be carried out
(Variables: metacognitive processes, lifelong learning, and
core practices).

e  Semantic differential scale. To determine the adequacy and
relevance of the evaluation model prototype in terms of the
three variables under study. It will be applied to at least 100
participants (variables: metacognitive processes, lifelong
learning).

e Observation protocol of simulations and real cases that will
be used in the review of videos, to be applied approximately
to 10 cases (Variables: metacognitive processes and core
practices).

e In-depth interview protocol for teacher educators, teacher
education experts, and stakeholders (approximately 10
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participants) (Variables: metacognitive processes, lifelong
learning, and core practices).

Figure 5 shows the relationship between the phases of the
process and the procedures and instruments that will be applied
in each one.

Phase 1 Phase 2

Model — In-depth interviews
Ukert scale to m Semantic with teacher

prototype

teacher educators, teacher
teachers e scale education experts
and stakeholders

Figure 5: Procedures and instruments that will be applied in
each phase

Information sources

The sources of information for the study will be different
participants and digital and printed material. Among the
participants, pre-service teachers, teacher educators, teacher
education experts, and stakeholders in training programs based
on practice have been considered.

The digital material will correspond to videos of simulation
recordings or real cases of teaching and evaluation of core
practices. The printed material will be articles from Scopus, WoS,
and other databases, books, and e-books.

Information collection and analysis

In the first phase, a Likert scale will be applied to pre-service
teachers (approximately 200 participants) and interviews
(approximately 10 participants) will be carried out to teacher
educators. The results of this phase will be examined to determine
what data could be studied further in the compilation of the
following stage’s data and in the creation of an evaluation model
prototype of core practices aimed at enhancing metacognition and
lifelong learning.

Later, in the second phase, a scale of semantic differential will
be applied (approximately to 100 participants), and cases of
simulations and real cases (approximately 10) where pre-service
teachers will put into action segments of core practice will be
selected to test the evaluative model. Also, in-depth interviews
will be conducted with teacher educators, teacher education
experts, and stakeholders (approximately 10 participants). The
result of this two-phase process will improve the evaluation
model prototype.

In terms of ethical aspects, as this study deals with educational
context, responsibilities towards participants will be taken care of,
so that informed consent will be signed where objectives, risks,
and use of information will be explicit. The integrity of the
participants will be respected as well as the right to leave,
avoiding any type of bias and protecting their identity and
privacy. Finally, publication and communication of the results will
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be responsibly shared. (British Educational Research Association,
2018).

6. Results to date and their validity

Currently, the practice-based teacher education approach is being
successfully implemented in a series of universities, especially
English-speaking universities. There is also plenty of empirical
and recent evidence of the experiences in the implementation of
this approach.

7. Dissertation status

To date, we have carried out the theoretical framework, the
temporary planning of the study, the revision of some
instruments, and the sample selection.

8. Current and expected contributions

From this research, we hope to contribute to the field of initial
teacher training in Ibero-American contexts, on the teaching and
evaluation of core practices, and the development of
metacognitive processes and lifelong learning among teachers in
training.

In addition, both the scientific community and the teacher
education communities will be able to have evidence on the
evaluation of perceptions, activities, and resources associated
with core practices in terms of their ability to develop
metacognitive processing skills and the orientation to lifelong
learning in pre-service teachers.

Also, we hope to develop an evaluative model of the
acquisition of core practices by future teachers, which considers
the development of cognitive processes and lifelong learning
orientations.

ACKNOWLEDGMENTS

This research is carried out within the Doctoral Program
Education in the Knowledge Society of the University of
Salamanca [49, 50].

We thank Universidad del Desarrollo (Chile) for providing time
and resources to carry out this study.

The study has been recorded within the framework of the Project
266632 "Binational Laboratory for the Intelligent Management of
Energy Sustainability and Technological Training," with
financing from the CONACYT-SENER Energy Sustainability Fund
(call: S0019-2014-01). The authors are grateful for the fund
support and Tecnologico de Monterrey as the project manager.

REFERENCES

[1] Darling-Hammond, L. Teacher education around the world: What can we learn
from international practice? European Journal of Teacher Education, 40, 3
(2017), 291-309.

[2] Torrecilla Sanchez, E. M., Martinez Abad, F., Olmos Miguelafiez, S. and
Rodriguez Conde, M. J. Basic competences training to the future of secondary



TEEM’19, October, 2019, Ledn, Spain

education teachers: Informational competences on conflict resolution.
Profesorado, 18, 2 (2014), 189-208.

Farias-Martinez, G. M. and Ramirez-Montoya, M. S. Desarrollo de cualidades
reflexivas de profesores en formacion inicial a través de portafolios electronicos.
Revista mexicana de investigacion educativa, 15 (2010), 141-162.

UNESCO. Annual report 2018 UNESCO Institute for lifelong learning. 2019.
Ball, D. L. and Forzani, F. M. The work of teaching and the challenge for teacher

Matsumoto-Royo et al.

[33] UNESCO Annual report 2018 UNESCO Institute for lifelong learning. City,

2019.
Commission, E. Making a European area of lifelong learning a reality. Author
Brussels, 2001.

[35] Ozen, R., Ozturk, D. S. and Ozturk, F. The relationship between pre-service

teachers’ lifelong learning tendencies and the quality of university life.
Anthropologist, 24, 1 (2016), 105-112.

education. Journal of Teacher Education, 60, 5 (2009), 497-511. [36] Solmaz, D. and Aydin, G. Evaluation of lifelong learning tendencies of pre-
[6] Ball, D. L. and Forzani, F. M. What does it take to make a teacher? Phi Delta service teachers. Anthropologist, 24, 1 (2016), 55-63.

Kappan, 92, 2 (2010), 8-12. [37] Nutov, L. Learning experiences of pre-service teachers and the lecturer’s role in
[7] Goldin, S., Flynn, E. E. and Egan, C. M. “Our greatest songs are still unsung”: a qualitative research methods course. Qualitative Report, 24, 1 (2019), 31-54.

Educating citizens about schooling in a multicultural society. SAGE Open, 7, 4 [38] Hahl, K. and Mikulec, E. Student reflections on teacher identity development in

(2017). a year-long secondary teacher preparation program. Australian Journal of
[8] Darling-Hammond, L. Constructing 21st-century teacher education. Journal of Teacher Education, 43, 12 (2018), 42-58.

Teacher Education, 57, 3 (May-Jun 2006), 300-314. [39] Halamish, V. Pre-service and In-service Teachers’ Metacognitive Knowledge of
[9] Grossman, P., Hammerness, K. and McDonald, M. Redefining teaching, re- Learning Strategies. Frontiers in Psychology, 9 (2018).

imagining teacher education. Teachers and Teaching: Theory and Practice, 15, [40] Ozen, R. and Oztiirk, D. S. The Relationship between Pre-Service Teachers'

2(2009), 273-289. Lifelong Learning Tendencies and Teaching Profession Anxiety Levels..
[10] Kearney, E. A High-Leverage Language Teaching Practice: Leading an Open- Universal Journal of Educational Research, 4 (n12A) (2016), 7-15.

Ended Group Discussion. Foreign Language Annals, 48, 1 (Spr 2015), 100-123. [41] Beylefeld, A. and Le Roux, A. Guided group reflections of first-year pre-service
[11] Reisman, A., Kavanagh, S. S., Monte-Sano, C., Fogo, B., McGrew, S. C., teachers: Moving beyond the rhetoric of "go and reflect". Perspectives in

Cipparone, P. and Simmons, E. Facilitating Whole-Class Discussions in History: Education, 33, 3 (2015), 1-19.

A Framework for Preparing Teacher Candidates. Journal of Teacher Education, [42] Bennet, M. and Moriarty, B. Lifelong learning theory and pre-service teachers’

69, 3 (May-Jun 2018), 278-293. development of knowledge and dispositions to work with Australian Aboriginal
[12] Drake, M. R. A. Learning to Coach in Practice-Based Teacher Education: A Self- students. International Journal of Pedagogies and Learning, 11, 1 (2016), 1-9.

Study. Studying Teacher Education, 12, 3 (2016), 244-266. [43] Creswell, J. W. A concise introduction to mixed methods research. Sage
[13] Thompson, J., Hagenah, S., Lohwasser, K. and Laxton, K. Problems Without Publication, 2014.

Ceilings: How Mentors and Novices Frame and Work on Problems-of-Practice. [44] Creswell, J. W. and Creswell, J. D. Research design: Qualitative, quantitative,

Journal of Teacher Education, 66, 4 (Sep-Oct 2015), 363-381. and mixed methods approaches. Sage publications, 2017.
[14] Shaughnessy, M. and Boerst, T. A. Uncovering the skills that preservice teachers [45] Onwuegbuzie, A. J. and Leech, N. L. Linking Research Questions to Mixed

bring to teacher education: The practice of eliciting a student’s thinking. Journal Methods Data Analysis Procedures. Qual Report, City, 2006.

of Teacher Education, 69, 1 (2018), 40-55. [46] Davin, K. J. and Heineke, A. J. Preparing Teachers for Language Assessment: A
[15] Kennedy, M. Parsing the Practice of Teaching. Journal of Teacher Education, Practice-Based Approach. TESOL Journal, 7, 4 (2016), 921-938.

67, 1 (Jan-Feb 2016), 6-17. [47] Grossman, P. and Pupik Dean, C. G. Negotiating a common language and shared

[16] TeachingWorks, School of Education, University of Michigan (2019). High-
Leverage Practices. Recuperado de http://www.teachingworks.org.

[17] Grossman, P., Compton, C., Igra, D., Ronfeldt, M., Shahan, E. and Williamson,
P. W. Teaching practice: A cross-professional perspective. Teachers College
Record, 111, 9 (2009), 2055-2100.

[18] Kloser, M., Wilsey, M., Madkins, T. C. and Windschitl, M. Connecting the dots:
Secondary science teacher candidates’ uptake of the core practice of facilitating
sensemaking discussions from teacher education experiences. Teaching and
Teacher Education, 80 (2019), 115-127.

understanding about core practices: The case of discussion. Teaching and
Teacher Education, 80 (2019), 157-166.

[48] Adadan, E. and Oner, D. Examining preservice teachers' reflective thinking skills
in the context of web-based portfolios: The role of metacognitive awareness.
Australian Journal of Teacher Education, 43, 11 (2018), 26-50.

[49] Garcia-Pefialvo, F. J. Formacién en la sociedad del conocimiento, un programa
de doctorado con una perspectiva interdisciplinar. Teoria de la Educacion.
Educacion y Cultura en la Sociedad de la Informacioén, 15, 1 (2014), 4-9.

[50] Garcia-Pefalvo, F. J. Engineering contributions to a Knowledge Society

Roosevelt, D., and Garrison, J. "Yet the Root of the Matter is Not in Them": multicultural perspective. IEEE Revista Iberoamericana de Tecnologias del

Reclaiming the Lost Soul of Inspirational Teaching. Educational Theory, 68, 2 Aprendizaje (IEEE RITA), City, 2015. Surname (2018). Article Title. Journal Title,

(Apr 2018), 177-195. 10(3), 1-10.

[20] Rodgers, C. R. Seeing student learning: Teacher change and the role of
reflection. Harvard educational review, 72, 2 (2002), 230.

[21] Stillman, J. and Anderson, L. Minding the Mediation: Examining One Teacher
Educator’s Facilitation of Two Preservice Teachers’ Learning. Urban Education,

51, 6 (2016), 683-713.

[22] Whittaker, C. and van Garderen, D. Using a Metacognitive Approach with Case-
Based Instruction to Enhance Teacher Reflection and Promote Effective
Educational Practices for Diverse Learners. Action in Teacher Education, 31, 2
(2009), 5-16.

[23] Wall, K., and Hall, E. Teachers as metacognitive role models. European Journal
of Teacher Education, 39, 4 (2016), 403-418.

[24] Zohar, A. and Barzilai, S. A review of research on metacognition in science
education: Current and future directions. Studies in Science Education, 49, 2
(2013), 121-169.

[25] Yerdelen-Damar, S., Ozdemir, O. F. and Unal, C. Pre-service physics teachers'
metacognitive knowledge about their instructional practices. Eurasia Journal of
Mathematics, Science and Technology Education, 11, 5 (2015), 1009-1026.

[26] Flavell, J. H. Metacognitive aspects of problem-solving. The nature of
intelligence (1976), 231-235.

[27] Binkley, M., Erstad, O., Herman, J., Raizen, S., Ripley, M., Miller-Ricci, M. and
Rumble, M. Defining twenty-first-century skills. Springer, City, 2012.

[28] Barzilai, S. and Zohar, A. Reconsidering Personal Epistemology as
Metacognition: A Multifaceted Approach to the Analysis of Epistemic Thinking.

Educational Psychologist, 49, 1 (2014), 13-35.

[29] Schraw, G. and Moshman, D. Metacognitive theories. Educational Psychology
Review, 7, 4 (1995), 351-371.

[30] Marzano, R. J. and Pickering, D. J. Dimensiones del aprendizaje: Manual para el
maestro. ITESO, 2005.

[31] Griffith, R. Preservice teachers' in-the-moment teaching decisions in reading.

Literacy, 51, 1 (2017), 3-10.

[32] Conrady, K. Modeling Metacognition: Making Thinking Visible in a Content
Course for Teachers. Redimat-Revista De Investigacion En Didactica De Las
Matematicas, 4, 2 (2015), 132-160.

(19



