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Metacognition and Teacher Beliefs
Abstract

Metacognition is an important component of the learning process for students and teachers. With
disparate findings regarding teacher attention to student thinking, and other indications that teachers
enter the profession with preconceived notions, we use semi-structured interviews and a researcher-
created professional development experience on metacognition to explore how metacognition
influences educators’ perceptions of the learning process and their beliefs about teaching and learning.
First, we present themes corresponding to each of the two research questions, with themes
substantiated by participant quotes. Next, we present conclusions, including reflecting on how
professional development offerings for secondary school teachers have the potential to challenge
currently held paradigms by prospective participants. Additionally, we discuss the value of
metacognition within the profession.
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Introduction

Plato once said, “when the mind is thinking it is talking to itself” (“Thinking about Thinking,”
n.d.). While education places a tremendous amount of importance on thinking deeply about subject
matter, do we attend to the executive functions of the student brain (i.e., metacognition)? Current
understanding of teacher facilitation of metacognition would suggest not, as teacher confidence in their
knowledge of, and implementation of, metacognition may be overstated (Spruce & Bol, 2015). Given
the importance of metacognition in the learning process (An & Cao, 2014; Burton, 2012; Gourgey,
1998; Pate & Miller, 2011; Wang et al., 1990), how metacognition influences teacher beliefs about the
learning process is a topic that warrants further study.

Metacognition and Learning

A simple definition for metacognition was proposed by Hughes (2017) as recognizing and
regulating one’s thinking. Studies have shown metacognition to be beneficial to students during the
learning process. In a meta-review of 179 books and papers, authors reported metacognition to be a key
cog in student learning (Wang et al., 1990). While studies on metacognitive implementation in
agricultural education contexts are sparse, both Pate and Miller (2011) and Blackburn and Robinson
(2016) examined elements of metacognition and posited its importance during the learning of a new
skill and problem solving, respectively. Similarly, metacognition has also been linked to systems
thinking with secondary Ag, Food, and Natural Resources Education (AFNRE) students (McKim &
McKendree, 2020). Further, metacognition is a skill that can be explicitly taught to students and
teachers (An & Cao, 2014; Thomas & Anderson, 2014; Zohar & David, 2008). However, despite its
importance and teachability, it is a concept not currently widely understood and taught by educators
(Hughes, 2017; McKendree & Washburn, 2017; Seraphin et al., 2012), and does require teachers to
focus on an otherwise unobservable skill (i.e., internal) (National Research Council, 2000).
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Teachers and Student Thinking

While an advanced focus for teachers on internal actions like students considering their own
thinking may be a desirable outcome, prior research on teachers and their propensity to attend to non-
metacognitive student thinking is inconclusive. On one hand, Levin et al. (2009) ascertained early
career teachers have more ability to attend to student thinking than often given credit for, and thus
teacher education programs should encourage that skill early on in programs. Somewhat conversely,
Robinson et al. (2013) purported pre-service teachers became more teacher-centered in their depictions
of teaching over the latter half of a teacher education course. While the evidence may seem to point in
opposite directions, a common theme may be teachers need instruction in how to attend, analyze, and
respond to student thinking (Barnhart & van Es, 2015). Specifically, it is difficult for educators to focus
on how students are processing and reasoning, as opposed to simply focusing on accuracy of those
thoughts (Barnhart & van Es, 2015). While metacognition differs from thinking deeply about content
in that it is an executive function focused on thinking about one’s own thinking (Flavell, 1979), itis a
process of the mind and internal in nature — and thus not easily perceived by teachers (National Research
Council, 2000).

Influences on Teacher Beliefs

While there may be a need for teachers to focus more on student thought, it presents as a
challenge since teachers enter teacher education programs with preconceived notions about what good
teaching may resemble (Robinson et al., 2013) — potentially interfering with their ability to adjust
practices and become more student thinking-focused. Further complicating the matter, at times pre-
service teachers have disparities between their beliefs and practice (Roberts et al, 2016), claiming
certain characteristics of teaching as part of their epistemology but then describing operationalization
differently. When advancing toward taking steps to adjust teacher beliefs, other research has
differentiated how professional development (PD) may have varying levels of impact on teacher beliefs.
In particular, PD focused on subject matter poses less of a challenge to teachers’ interpretations of
teaching and learning than more complex, abstract concepts (Hoekstra et al., 2009). Considering
teachers may enter PD focused on metacognition with a limited understanding (Zohar & Barzilai,
2013), an important next step is the exploration of how metacognition-focused PD can impact teacher
beliefs.

Statement of the Problem

Metacognition has been situated as important in the learning process and is considered to be a
teachable skill. However, there exists mixed results in teachers’ proclivity to attend to student thought,
broadly defined (Barnhart & van Es, 2015; Levin et al., 2009; Robinson et al., 2013). With further
discrepancies regarding the alignment of teacher beliefs and practices (Roberts et al., 2016), and
educators entering with pre-conceived notions of good teaching (Robinson et al., 2013), more research
is needed to explore how metacognition influences educators’ perceptions of the learning process and
their beliefs about teaching and learning. This study is part of a larger research project exploring
teachers, metacognition, and the learning process, situated within a project-based learning (PBL)
instructional environment with a professional development on metacognitive strategies. This paper will
address the following research questions:

1. How does knowledge of metacognitive strategies influence teacher perception of the learning
process in a PBL instructional environment?
2. How do teachers view their roles in influencing student metacognition?
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Conceptual Framework

The framework for this study draws upon two concepts: (a) metacognition and (b) project-
based learning.

Metacognition

Metacognition involves thinking about thinking (Flavell, 1979), or stated differently, a person’s
“ability to understand and manipulate their own” (p. 343) thinking (Reeve & Brown, 1985), and is
generally understood to have two main components: a knowledge component and a regulation
component (Brown et al., 1983; Jacobs & Paris, 1987; Schraw, 1998). Declarative knowledge, being
what one knows about oneself as a learner as well as their general knowledge of the learning process,
includes declarative, procedural, and conditional knowledge (Jacobs & Paris, 1987), while
metacognitive regulation includes regulatory processes such as planning, monitoring, evaluating, and
revising (Brown et al., 1983). A model of metacognition (An & Cao, 2014) adapted to the metacognitive
knowledge language of Jacobs and Paris (1987) is shown in Figure 1:

Figure 1

Model of Metacognition (An & Cao, 2014) adapted with Jacobs and Paris’ (1987) Metacognitive
Knowledge language.
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Project-Based Learning

Inquiry-based learning approaches to instruction, such as project-based learning (PBL), have
been suggested to enhance student self-directed learning (SDL) skills (Blumberg, 2000; Hmelo & Lin,
2000; Loyens et al., 2008) and be beneficial in motivating and increasing the thoughtfulness of students
(Barron et al., 1998; Blumenfeld et al., 1991; Krajcik et al., 1998). Thus, research (Blumberg, 2000;
Davis, 2003; Downing et al., 2009; Gordon et al., 2001; Hmelo-Silver, 2004; Hmelo & Lin, 2000;
Schraw et al. 2006; Sungur & Tekkaya, 2006;) exists supporting the inclusion of PBL as the backdrop
for this study.

Specifically, PBL centers on a problem statement that is authentic to learners and provides
structure to student learning (Thomas, 2000). Project-based learning includes four key features relevant
to the present topic under investigation: students solving authentic problems, the problem statement
leads students toward the creation of artifacts or products, the problem statement allows for
investigation by students, and the instruction cultivates a community of inquiry (Krajcik et al., 1994).
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Theoretical Background

Model of Teacher Change

The theoretical background used to frame our study was Guskey’s (1986) Model of Teacher
Change (MTC). Exploring teacher change, Guskey proposed four things are needed: (a) professional
development (PD); (b) change in classroom practice by the teacher; (c) change in student learning
outcomes recognized by the teacher; and (d) a change in teacher beliefs and attitudes. Later, Guskey
(2002) postulated changes in teacher attitudes and beliefs are focused more on student outcomes (as
opposed to teachers themselves). In Guskey’s model, a teacher must see a positive difference in student
learning outcomes before said teacher will have a change in attitudes and beliefs. A model of teacher
change is presented in Figure 2:

Figure 2

Model of Teacher Change adapted from Guskey (2002)

Change in Change in Change in
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Our study used the MTC as a frame to explore teacher experiences as they moved through
metacognitive PD and facilitation opportunities with students. Given metacognition’s prominent
standing in academic achievement of students, the current study could provide valuable insight into
how metacognition influences teacher beliefs and attitudes toward the learning process.

Methods

Overview

The research team utilized an in-depth, semi-structured, three-interview series following the
Seidman technique (Seidman, 2013) with an interpretivist lens to gain the perspective of participants.
The semi-structured approach to interviews allowed for flexibility while also creating guidelines and
structure (Flick, 2009), while the Seidman technique helped the researcher put participant’s experiences
into context and was adaptable to the Model of Teacher Change. An interpretivist lens allowed the
researcher to understand participants’ meaning making “as mediated through the researcher as
instrument” (Merriam, 2002, p. 6).

Six participants were included in the study allowing for data saturation and increasing
trustworthiness of findings. The lead researcher developed and facilitated a metacognitive professional
development, and teacher-participants were then asked to implement two, four-week units of PBL
curriculum. In alignment with Kansas State University’s IRB protocols participants provided informed
consent before completing the PD or interviews. See Figure 3 for a step-by-step outline of the study.

Journal of Agricultural Education 179 Volume 64, Issue 2, 2023



Metacognition and teacher beliefs Metacognition and Teacher Beliefs

Figure 3

Research Design
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Interview teacher-participants to determine awareness of and ability to facilitate metacognitive strategies after PD,
but before curriculum implementation
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Teacher-participants implement PBL curriculum Collect sudent artifacts
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Interview

Interview teacher-participants in latter third of curriculum implementation to determine awareness of and ability to
facilitate metacognitive strategies

Metacognitive Professional Development

A professional development on metacognition was created by the researcher to increase
teacher-participants’ awareness of, and ability to facilitate, metacognitive strategies. The PD was
reviewed by two outside experts in metacognition and was comprised of two elements: (a) an online
set of modules, and (b) an in-person training. The online element was made available to teacher-
participants via the Kansas State University Canvas system after the first round of interviews. The three
online modules were created with consistency in mind, with each including a researcher-narrated
lecture and voluntary discussion questions. In addition, modules one and two included relevant
readings. The three modules were informed by Brown et al. (1983) and Jacobs and Paris (1987)
components of metacognition: metacognitive knowledge (module 1) and metacognitive regulation
(module 2). The third and final module focused on the “so what?” of metacognition and its relation to
student learning.

The in-person PD concentrated on evaluating current teaching practices and deciphering
opportunities for facilitating metacognition with students. For the facilitation component of the PD, the
lead researcher followed Schraw’s (1998) proposed focal areas: (a) increasing student awareness of
metacognition; (b) strategies targeting student metacognitive knowledge; (c) strategies targeting
student metacognitive regulation; (d) and creating environments conducive to metacognition. Each
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focal area included a reading and discussion followed by application opportunities for teacher-
participants.

Participants

Participants included in the study were selected from a group of educators who had previously
completed a comprehensive professional development in PBL and food science (i.e., Food and
Nutrition Sciences [FNS] Institute). Selection criteria were minimal, as selected educators had to have
completed at least one FNS Institute professional development, had to be willing to complete online
and in-person metacognitive professional development, and had to be willing to teach two units of FNS
food science curriculum with fidelity. Nine educators were initially included within the study, with six
completing all three rounds of interviews. Table 1 shows the demographic breakdown of the teacher-
participants for this study. To protect teacher-participants’ confidentiality, names displayed are
pseudonyms.

Table 1

Participant Demographic Breakdown

Participant Teaching Number of FNS Years of Experience in
Field Institutes Attended Teaching
Andrea SBAE 2 6
Cindy SBAE 3 8
Gabby SBAE 2 17
Mike SBAE 1 25
Nina FACS 1 25
Tim SBAE 2 33

Note. Pseudonyms were assigned based on gender and years of teaching experience. Years of
experience in teaching was self-reported by teacher-participants.

Data Collection

The lead researcher conducted semi-structured interviews in a variation of the Seidman (2013)
technique. In the Seidman technique a series of three, 90-minute interviews are conducted, with each
interview focusing on a slightly different theme. The researcher utilized a list of primary questions and
follow-up probing questions that were developed in advance of the study. This provided a guide for the
interview, but still allowed for the interview to be adapted to better understand the participant’s
perspective. As part of a larger study, interview protocols addressed the following with teacher
participants: (a) beliefs about the learning process before and after PD; (b) feelings toward
metacognition and students; (c) perceptions of students’ ability to utilize metacognition; (d) perceptions
of facilitating metacognition; and (e) perceptions metacognition benefits for students.

In Seidman’s (2013) technique, the first interview focuses on developing a frame through
which participants make meaning of their world. In this study, the first interview was used to interpret
how teacher-participants view learning within a PBL class. According to Seidman, the second interview
should focus on reconstructing experiences within the context they took place. The adapted model for
this study focused on reconstructing teacher-participants’ viewpoints of metacognition and learning
after having participated in a metacognitive PD. Finally, the third interview in Seidman’s (2013)
technique involves the participant reflecting on the meaning of their experiences. This was done by
framing the interview to focus on how teacher-participants’ experiences in the Model of Teacher
Change impacted their beliefs and attitudes towards metacognition and PBL.
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Quality of research was strengthened by following Tracy’s eight suggestions for excellent
qualitative research, including selecting a worthy topic, building rigor, researcher sincerity, credibility,
resonance, significant contribution, ethical, and meaningful coherence (Tracy, 2010). Examining some
specific actions taken, trustworthiness was enhanced by member checking, peer debriefing, audit trails,
and the inclusion of thick descriptions (Flick, 2009). Member checking can increase credibility and
confirmability (Flick, 2009; Tracy, 2010) and was done by the lead researcher providing participants
with the completed transcribed text, allowing them to review for accuracy and representativeness of
thought. In addition, peer debriefs were conducted with a second research team member, reviewing and
discussing themes, categories, codes, and notes periodically to cross-check analyses, thus increasing
the dependability of the research (Flick, 2009). By providing thick descriptions of the context of the
research, transferability is enhanced and thus making possible the “judgements about fittingness with
other contexts” (Guba, 1981, p. 86).

Subijectivity

To increase trustworthiness and sincerity of the study, | (lead researcher) examined my own
experiences related to teacher-participants, student thinking, and metacognition. My relationship with
the teachers who participated in this study was strong, and | entered and left the project with a great
deal of respect for their prowess as educators. | trusted they had students’ best interests at heart and as
practitioners continue to pursue more knowledge in areas of their instruction where they perceive a
need. Based on this reflection, | approached teacher-participants in this study with a positive working
relationship and relied on audit trails and peer debriefing throughout the study to ensure credibility of
findings.

Data Analysis

Data were analyzed by the lead researcher using the constant comparative method (Glaser,
1965). Glaser postulated qualitative analysis is generally approached in one of two ways: (a) by
converting qualitative data into a crude quantifiable form as to test hypotheses (done by systematic
coding followed by analysis); or (b) by inspecting the data for new properties of the researcher’s
theoretical categories, so new concepts or theoretical ideas can be generated. Glaser combined the two
approaches and suggested a third alternative, the constant comparative method. The constant
comparative method has four stages, moving from comparing incidents and categories to combining
categories and their properties, then to determine the boundaries of the theory, before finally writing
the theory (Glaser, 1965). The constant comparative method has become popular in qualitative research
even though it may not result in theory development (Merriam 2002).

Following Flick’s (2009) suggestion that coding reflects the researcher’s style and stage of the
research, for this study the lead researcher followed the constant comparative process that started by
comparing individual quotes until categories and properties began to emerge. The lead researcher
recorded notes throughout the process and peer debriefs to review emerging codes, categories, and
themes were completed with other research team members. Due to the natural break in data (i.e., the
professional development between the first and second interview) the researcher conducted two
separate data analyses. In order to gain teachers’ perceptions of the learning process in a PBL
environment before the metacognition professional development, the first round of interviews were
coded and results were written before analysis was initiated for the second and third round of interviews.
After completing the first-round coding process and preparing results, the researcher analyzed the
second and third round interviews.
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Findings for this study emanate from a larger research project. Thematic discoveries from both

Findings

rounds of analysis are detailed in Table 2 and Table 3.

Table 2

Themes, Categories, and Codes from First Round of Interviews

Metacognition and Teacher Beliefs

Theme

Category

Code

Beliefs on Teaching

Student Thinking

Improving Students’ Thinking

Transition Students’ Thinking

Failure

Benefits of Failure

Driving Engagement

Teachers Drive Engagement

Responsible for Learning

Remediation

Full Class

Learning as Discovery

Enabling Student Discovery

Should be Exciting

Importance of Relevancy

Relevance to Students’ Life

Relevance to World

What is Success

Participation as Success

Process/Connections as
Success

Assessments as Success

Eagerness to Learn as Success

PBL Benefits

How PBL Engages

Student Action

Teacher Perspective

Accountability

External Forces

Internal Forces

Storage

Not Rote Memorization

Ability to Help Students

Group Learning

Focusing on Personal Factors

Outward Behavior

Table 3

Themes, Categories, and Codes from Second and Third Rounds of Interviews

Theme

Category

Code

Metacognitive Feelings

Teacher attitudes toward
metacognition

Enables more learning

Helps become better learner

Helps inform teachers why
students succeed
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Table Continued

Broader realizations of
learning

Done by ‘good students’
All students can
Students can (but won’t)
Student aversion to
metacognition

Student ability (can’t)
Building resiliency
Confidence in self
Feelings of inadequacy
Feelings of inauthenticity
Metacognition as easy
Success

For students Student laziness

Teacher Expectations Student doing metacognition
Teacher as responsible

Attempt to be clear

How teachers view
metacognition and students

Teacher self-efficacy

For teachers

We will focus on themes germane to the two stated research questions for this paper: (a) themes
relevant to question one, which include beliefs on teaching, PBL benefits, metacognitive feelings, and
teacher expectations; and (b) themes relevant to question two, which include beliefs on teaching,
metacognitive feelings, and teacher expectations.

RQ 1 How Does Knowledge of Metacognitive Strategies Influence Teacher Perception of The
Learning Process in A PBL Instructional Environment?

When examining how metacognitive strategies influenced teacher-participants’ perceptions of
the learning process, four themes stood out from the rest: beliefs on teaching, PBL benefits,
metacognitive feelings, and teacher expectations. Beliefs on teaching detailed teacher-participants’
ideas and attitudes on instruction, including the need for relevancy and discovery, and who is
responsible for learning. PBL benefits was built around the notion PBL is beneficial for students, as
teacher-participants saw it as a way to engage and keep students accountable. Next, how teacher-
participants felt about metacognition was explored in metacognitive feelings, including teacher-
participant attitudes toward it and self-confidence to facilitate it. Finally, teacher expectations was
centered on the expectations teacher-participants had for students and themselves as teachers. Much of
how teacher-participants viewed metacognition was situated within their existing paradigms of the
learning process and students, with teacher-participants holding themselves accountable for student
learning as the prism through which they view instructional techniques. Following is a discussion of
findings and how metacognition both fit within those paradigms and challenged those paradigms.

When teacher-participants began the study (i.e., before any metacognitive PD with the
researcher), the paradigm most commonly posited by them placed much emphasis on the need for
engagement, relevance, and accountability for students, as Tim offered an emblematic idea about
relevancy and its importance, “relevancy plays a very crucial role” and activities need to be “beneficial
for them throughout life.” Included within these ideas was the need for teachers to drive engagement
and take on the onus of learning, as Gabby describes helping students in a PBL setting,
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Because it might be that they're struggling with the process — maybe isn't lined out enough, and
it's open-ended — and so that's where you kind of give them a check sheet of these are the items
that need to be done in your project...
Similarly, Andrea described taking on the onus of learning by identifying where students’ gaps in
knowledge are, “and then go back and try to figure out where the holes of information are, so we can
fill those in.”

This focus carried over to teacher-participant beliefs and attitudes after undergoing
metacognitive PD. However, teacher-participants situated metacognition into their existing paradigm
and represented metacognitive thinking as a way to accomplish those necessities. Metacognition
became a way to hold students accountable by challenging their thinking, or metacognitive ability was
viewed partially as a student’s ability to see the relevance in what was being learned, as Tim suggested
a metacognitive regulatory learner is one who asks questions about broader impacts, “what is the long-
term effect of these types of things going on? How's it going to affect [outside markets]?” Situating
metacognition into existing paradigms also may have affected how teacher-participants viewed
metacognition and PBL as being similar — teacher-participants highly value PBL, suggesting it adds
accountability and engages students, and those beliefs may have bled into metacognition since PBL
was also an integral component of this study.

While teacher-participant beliefs and understandings of metacognition at times did not align
with how metacognition is conceptualized by metacognition theorists, metacognition was still highly
valued. In addition to previously discussed benefits of accountability, some teacher-participants saw
metacognition as a way to build resiliency within their students, as metacognition was viewed as
requiring, or enhancing, self-efficacy of students. It was posited that a metacognitive learner would be
more likely to believe in his/her abilities and have an expectation of success — but also not back down
when something did go wrong, as Andrea postulated a metacognitive regulatory learner is one who is
more confident because they “realize that they're doing things right. Or, if they're not, they're able to
go back and look at where maybe they didn't, weren't so successful, and change that habit for the
future.” Gabby offered a similar idea, discussing how metacognition can help students become problem
solvers, “and | think that metacognition helps you as far as being a learner and a problem solver....
when something harder comes along, what new skill could | use?” Venturing further, teacher-
participants offered thoughts about metacognition and self-efficacious students going hand-in-hand, as
Nina suggested students successful with metacognitive knowledge will “definitely” have higher self-
esteem and Tim described a metacognitive learner as one who can take on anything,

Well, if you’re successful in both directions, one, you have a positive self-esteem. Two, that

means you probably feel that you are able to tackle about any opportunity that's thrown at you

because you have learned how to learn and you learn what your strengths and weaknesses are.

Metacognition also proved to be a change mechanism in teacher-participant thinking, as they
referenced how metacognition changed the way they viewed, or understood, student-learning success.
Mike shared a comment that represents this idea well, when after the PD he said during an interview
“but, I just don't think some kids have ever stopped to think about how they learn best and apply it to
the next time.” Cindy even mentioned she had not previously considered that metacognitive knowledge
could be the downfall of students, “I didn't even take into consideration that maybe students had
strategies that they were, they just didn't know where to apply them.” Congruently, Gabby postulated
she had actually altered her view of what success is, “I think the way it changes my views is helping
the students to achieve success for themselves, like, so they feel more successful in their own learning
process.” In a slight divergence, Mike suggested that while his views of what a successful student is
had not changed, he now understood why they were successful, “I don't know that it changed my view
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of what the successful student looks like, I think it changed my attitude about, or my understanding
about, why certain students are more successful than others.”

Aligning with a change in how success is viewed, teacher-participants also described
metacognition as influencing broader learning realizations. Andrea discussed how her views on why
students struggle with concepts changed because of metacognitive awareness,

I guess I've always looked at that as kids that I've had to help more versus kids who | felt were

sharper in a subject, but I learned as I've looked through and reflect back, especially on

metacognitive thinking, that those are kids who have learned how to learn versus kids who are

still struggling with those principles.
She continued and later highlighted how she has adjusted working with students who struggle with
organizing information, “and being able to then help those kids with organization of information rather
than just giving them more and more information.” Similarly, Nina offered how her views of student
struggle have been changed by metacognitive awareness, as she discussed a student knowing why/how
they struggle at reading as being more important than just focusing on being good enough to get by,
“But that's not going to, um, that’s not going to be as beneficial as trying to figure out why you're
struggling with the reading. Is it vocabulary, is it comprehension?”

Additionally, metacognition was deemed valuable, as many referenced wanting to learn more,
and all suggested they will continue it. Mike offered a point that serves as an exclamation mark when
he likened a teacher who does not use all relevant knowledge of the learning process (i.e.,
metacognition) to malpractice, “if a teacher is teaching students and not impacting their brain, which is
the organ where the knowledge is going into, and have an understanding about the student learning,
that's malpractice.” Thus, metacognition seemed to inspire change in how teacher-participants’ viewed
the learning process, and it also seemed to be confounded by previous teacher-participant paradigms
toward the learning process.

RQ 2 How Do Teachers View Their Roles in Influencing Student Metacognition?

Three themes inform the discussion related to how teacher-participants view their roles in
influencing student metacognition, beliefs on teaching, metacognitive feelings, and teacher
expectations. While teacher-participants view metacognition as desirable, at times they conveyed a lack
of self-confidence to foster its use by their students. Other disparate notions were also suggested, as
teacher-participants at times considered metacognition achievable by any of their students, and at other
times described it as something done by only certain students.

Teacher-participants connected well with metacognition in that they found it valuable after
learning about it and attempting to facilitate it, with Cindy summarizing metacognitive benefits well
when she offered, “so that way your students are better learners.” Nina offered a similar thought, “[a
student that struggles with metacognitive regulation is] going to take...longer to get to that depth of
understanding.” Gabby noted metacognition is important for student success in other subjects besides
her own, *“and the reason we're doing [metacognition] is to help make sure that you're successful, not
only in this class, but you can take those same skills and then you can use them throughout all of your
classes.” However, their experiences of influencing metacognition within students potentially
illuminates a new need — additional opportunities to confront negative transfer related to their existing
paradigms about learning. It seems teacher-participants connected well enough to see value, but not
well enough to differentiate the more subtle aspects of metacognition and how the teacher can influence
them (i.e., whether all students can enhance their metacognitive skills). A representation of this was
when Cindy referred to needing to have certain students in order for her to easily have an impact on
metacognition, “given the right students, it's easy to do.”
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Potentially, self-efficacy was a limiting factor for some teacher-participants, preventing them
from going “all-in” with their role in metacognition. They valued it, and wanted to do it, but did not
feel comfortable enough to try to facilitate it outside of a few instances scattered in their instruction.
Gabby offered a feeling of downward-trending confidence, as in her own words she left the PD event
feeling confident, but found it was more difficult to facilitate metacognition than she initially
anticipated,

And | wanted it, | felt like it would be more ingrained in me by that second part. And so, um, |

was a little disappointed kind of in myself that it didn't come quite as easily as | felt like it was

going to this summer.
Also holding them back, a couple of participants hinted at feeling inauthentic while trying to facilitate
metacognition, as Nina described feeling nervous about being able to make metacognitive facilitation
“flow,” and wondered if she could “be natural when...talking to students;” and Mike saying he “did
not feel natural.”

In a similar vein, teacher-participants’ perceptions of students may also have impacted whether
they went “all-in,” as multiple references were made about students having the ability to do
metacognition already but choosing not to. Tim offered an emblematic thought, “Oh, yeah, |1 mean, |
think a lot of it depends on the, the individual’s assertiveness, | think a lot of it dependent on their
character, | think a lot of it on their enthusiasm to be knowledgeable, too.” With this allusion to student
laziness, teacher-participants may have overestimated students’ ability to think metacognitively,
deciding students did not need help with learning metacognitive strategy use.

Conclusions

We present conclusions based on two ideas: (1) conceptualizing metacognition challenged
existing teacher paradigms about the learning process; and (2) teacher-participants’ saw value in
metacognition and its contributions to student learning.

Metacognition and Challenging Existing Paradigms

Metacognition appears to be a complex topic that challenges teachers’ existing paradigms about
teaching and facilitating the learning process. This presents tremendous opportunities and challenges.
Unlike other PD events, such as a new questioning strategy or new information on technical content
that fits within teachers’ existing paradigms, metacognition seems to challenge teacher thinking and
understanding of how they currently view learning. As a result, teachers may be faced with multiple
instances after the initial PD where their understandings of learning and teaching are thrown into
disequilibrium. While this is not necessarily a bad thing, it presents opportunities for knowledge of
metacognition to then become fragmented, as teachers fill in gaps of understanding with previous
knowledge (i.e., negative transfer, or interference), resulting in partial conceptualizations of
metacognition.

The idea of challenging paradigms and their impact on teacher change is parallel with what
Hoekstra et al. (2009) posited following a study with teachers in an informal, year-long learning
environment focused on promoting teacher conceptualizations and behavior change as it relates to
student active and self-regulated learning (ASL). Researchers postulated the new focus on ASL
represented a major change to the traditional student-teacher interaction and was a difficult concept for
teachers. Further, the authors suggested an introduction of a new subject matter concept might present
less of a challenge to teachers’ already formed ways of thinking when compared to a more complex
and abstract concept (Hoekstra et al., 2009).
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Potentially, this has wider implications in practice as well. What happens when teachers
participating in PD are confronted with an element of their old belief system and an element of their
developing system? For teacher-participants in the present study it seems they blended elements of their
old system with elements of their new. A conclusion from this study is the need for metacognitive PDs
to deliberately incorporate discussion on how metacognition fits, and does not fit, within PD
participants’ current paradigms. In the present study, teachers were apt to fit metacognition into existing
paradigms of what a successful student was, focusing on desire to learn instead of underlying executive
functions that may inhibit students’ ability or efficiency as a learner. Challenging these paradigms or
working with teachers to identify positive transfer of beliefs between the two ideas, is an important step
toward further enhancing teacher understanding and development of metacognition in students. Further
aligning with Hoekstra et al. (2009), one possible implication for all PD events targeted for secondary
school educators is to re-consider how the focus of the PD can merge with existing beliefs held by
prospective participants and build in deliberate discussions focused on those potentially conflicting
beliefs about teaching and learning.

Recommendations for practice and research also emanate from the perceived complexity of
metacognition and how teacher-participant’s fit it within their existing paradigms. When facilitating
learning events for teachers, organizers should consider teacher beliefs on learning as a major influencer
on adoption of new beliefs or practices. Specifically, organizers should consider teacher beliefs of
student ability and be explicit in discussing those beliefs with participants. Additionally, teacher
education programs should consider the inclusion, or revisiting, of teaching and learning belief systems
their preservice teachers hold about student ability. Are our preservice teachers leaving our programs
with a deficit view of learning?

Future research could explore variables that may affect teacher understanding of
metacognition, such as PD structure and teacher prior knowledge, among others. Future research could
also explore which previously held teacher beliefs are the most challenging to educators who are
attempting to learn about and facilitate metacognition. Shifting focus, research could also explore
metacognitive usage by secondary and post-secondary students. Students could be exposed to a
metacognitive intervention (e.g., regulatory checklist) throughout the semester, and complete pre- and
post-surveys to assess their metacognitive thinking.

Utility of Metacognition

After undergoing PD, teachers saw value in metacognition and noted that it impacted how they
viewed the learning process for the better. Teachers suggested positive changes in how they viewed
student learning even if preexisting beliefs interfered with conceptualizing metacognition. These
positive changes suggest further teacher learning in metacognition is valuable and can change teacher
beliefs about learning. Potentially, it underscores that learning associated with metacognition can be
enhanced with more time focused on intricacies and transference of knowledge and less time focused
on utility of metacognition. Additionally, teacher-participants’ discussions support research with
respect to teacher comprehension and understanding of metacognition before PD (Hughes, 2017;
McKendree & Washburn, 2017; Seraphin et al., 2012), as well as Wilson and Bai’s (2010) conclusion
that even after PD teachers had contradictory understandings. Given metacognition’s role in effective
learning (Cross & Paris, 1988; Gourgey, 1998; Pate & Miller, 2011; Pintrich, 2002; Wang et al., 1990),
metacognition should continue to be explored as a PD opportunity within secondary education.

Additionally, given the proclivity of teachers to be unaware of metacognition, postsecondary
teacher education programs should consider adopting metacognitive instruction into their programs.
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This instruction should be framed similar to metacognitive PD for in-service teachers and should have
multiple opportunities for preservice teachers to engage with, facilitate, and reflect on metacognitive
strategy use. Incorporating metacognition into preservice programs would allow preservice teachers to
practice facilitating it with students, and more time to further refine their understanding and adjust their
paradigm on teaching and learning accordingly.

Finally, further inquiries into metacognition instruction in preservice teacher education
programs could be made. Given the importance of metacognition in student learning, and the current
suggestion that teacher facilitation of metacognition is impacted by, and is an influencer of, teaching
and learning paradigms, metacognitive instruction should be incorporated into preservice programs.
Initial research could explore how metacognitive instruction impacts preservice teacher achievement
in teacher preparation programming. Future studies could then explore how metacognitive instruction
impacts preservice teacher paradigms of the learning process.

References

An, Y. J., & Cao, L. (2014). Examining the effects of metacognitive scaffolding on students' design
problem solving and metacognitive skills in an online environment. Journal of Online
Learning and Teaching, 10(4), 552.

Barnhart, T., & van Es, E. (2015). Studying teacher noticing: Examining the relationship among pre-
service science teachers' ability to attend, analyze and respond to student thinking. Teaching
and Teacher Education, 45, 83-93. http://dx.doi.org/10.1016/j.tate.2014.09.005

Barron, B. J., Schwartz, D. L., Vye, N. J., Moore, A., Petrosino, A., Zech, L., & Bransford, J. D.
(1998). Doing with understanding: Lessons from research on problem-and project-based
learning. Journal of the Learning Sciences, 7(3-4), 271-311.
https://doi.org/10.1080/10508406.1998.9672056

Blackburn, J. J., & Robinson, J. S. (2016). Determining the effects of cognitive style, problem
complexity, and hypothesis generation on the problem solving ability of school-based
agricultural education students. Journal of Agricultural Education, 57(2), 46-59.
https://doi.org/10.5032/jae.2016.02046

Blumberg, P. (2000). Evaluating the evidence that problem-based learners are self-directed learners:
A review of the literature. In D. H. Evensen, & C. Hmelo-Silver (Eds.), Problem-based
learning: A research perspective on learning interactions (pp. 199). Routledge.
http://search.ebscohost.com/login.aspx?direct=true&db=nlebk&AN=45444&site=ehost-live

Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & Palincsar, A. (1991).
Motivating project-based learning: Sustaining the doing, supporting the learning. Educational
Psychologist, 26(3-4), 369-398. http://dx.doi.org/10.1207/s15326985ep2603&4_8

Brown, A., Bransford, L., Ferrara, R., & Campione, J. (1983). Learning, remembering and
understanding. In P. H. Mussen (Ed.), Handbook of child psychology (4th ed., pp. 77). New
York: John Wiley and Sons.

Burton, E. P. (2012) Using metacognition to develop understanding of the role of evidence in science.
Science Scope, 35(9), 14-19.

Journal of Agricultural Education 189 Volume 64, Issue 2, 2023



Metacognition and teacher beliefs Metacognition and Teacher Beliefs

https://www.researchgate.net/publication/277304780_Using_metacognition_to_develop_und
erstanding_of_the_role_of_evidence_in_science

Cross, D. R., & Paris, S. G. (1988). Developmental and instructional analyses of children's
metacognition and reading comprehension. Journal of Educational Psychology, 80(2), 131.
http://dx.doi.org/10.1037/0022-0663.80.2.131

Davis, E. A. (2003). Prompting middle school science students for productive reflection: Generic and
directed prompts. The Journal of the Learning Sciences, 12(1), 91-142.
https://doi.org/10.1207/S15327809JLS1201_4

Downing, K., Kwong, T., Chan, S., Lam, T., & Downing, W. (2009). Problem-based learning and the
development of metacognition. Higher Education, 57(5), 609-621.
https://doi.org/10.1007/s10734-008-9165-x

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive—
developmental inquiry. American Psychologist, 34(10), 906. http://dx.doi.org/10.1037/0003-
066X.34.10.906

Flick, U. (2009). An introduction to qualitative research (4th ed.). Thousand Oaks, CA: Sage.

Glaser, B. G. (1965). The constant comparative method of qualitative analysis. Social Problems,
12(4), 436-445. http://dx.doi.org/10.2307/798843

Gordon, P., Rogers, A., Comfort, M., Gavula, N., & McGee, B. (2001). A taste of problem-based
learning increases achievement of urban minority middle-school students. Educational
Horizons, 79(4), 171-175.

Gourgey, A. F. (1998). Metacognition in basic skills instruction. Instructional Science, 26(1), 81-96.
https://link.springer.com/article/10.1023/A:1003092414893

Guba, E. G. (1981). Criteria for assessing the trustworthiness of naturalistic inquiries. Ectj, 29(2), 75-
91. https://www.jstor.org/stable/30219811

Guskey, T. R. (1986) Staff development and the process of teacher change, Educational Researcher,
15(5), 5-12. http://dx.doi.org/10.3102/0013189X015005005

Guskey, T. R. (2002). Professional development and teacher change. Teachers and Teaching, 8(3),
381-391. https://doi:10.1080/135406002100000512

Hmelo, C. E., & Lin, X. (2000). Becoming self-directed learners: Strategy development in problem-
based learning. In D. H. Evensen, & C. Hmelo-Silver (Eds.), Problem-based learning: A
research perspective on learning interactions (pp. 227). Routledge.
http://search.ebscohost.com/login.aspx?direct=true&db=nlebk&AN=45444&site=ehost-live

Hmelo-Silver, C. E. (2004). Problem-based learning: What and how do students learn? Educational
Psychology Review, 16(3), 235-266. http://dx.doi.org/10.1023/B:EDPR.0000034022.16470.f3

Journal of Agricultural Education 190 Volume 64, Issue 2, 2023



Metacognition and teacher beliefs Metacognition and Teacher Beliefs

Hoekstra, A., Brekelmans, M., Beijaard, D., & Korthagen, F. (2009). Experienced teachers' informal
learning: Learning activities and changes in behavior and cognition. Teaching and Teacher
Education, 25(5), 663-673. http://dx.doi.org/10.1016/j.tate.2008.12.007

Hughes, A. J. (2017). Educational complexity and professional development: Teachers’ need for
metacognitive awareness. Journal of Technology Education, 29(1), 25-44.
https://doi.org/10.21061/jte.v29il.a.2

Jacobs, J. E., & Paris, S. G. (1987). Children's metacognition about reading: Issues in definition,
measurement, and instruction. Educational Psychologist, 22(3-4), 255-278.
http://dx.doi.org/10.1207/s15326985ep2203&4_4

Krajcik, J. S., Blumenfeld, P. C., Marx, R. W., & Soloway, E. (1994). A collaborative model for
helping middle grade science teachers learn project-based instruction. The Elementary School
Journal, 94(5), 483-497. http://dx.doi.org/10.1086/461779

Krajcik, J., Blumenfeld, P. C., Marx, R. W., Bass, K. M., Fredricks, J., & Soloway, E. (1998). Inquiry
in project-based science classrooms: Initial attempts by middle school students. Journal of the
Learning Sciences, 7(3-4), 313-350. http://dx.doi.org/10.1207/s15327809j1s0703&4 3

Levin, D. M., Hammer, D., & Coffey, J. E. (2009). Novice teachers' attention to student thinking.
Journal of Teacher Education, 60(2), 142-154. http://dx.doi.org/10.1177/0022487108330245

Loyens, S. M., Magda, J., & Rikers, R. M. (2008). Self-directed learning in problem-based learning
and its relationships with self-regulated learning. Educational Psychology Review, 20(4),
411-427. http://dx.doi.org/10.1007/s10648-008-9082-7

McKendree, R. B., & Washburn, S. G. (2017). Effects of regulatory self-questioning on secondary-
level students' problem-solving performance. Journal of Agricultural Education, 58(4), 144-
161. https://doi:10.5032/jae.2017.04144

McKim, A. J., & McKendree, R. B. (2020). Metacognition, systems thinking, and problem-solving
ability in school-based agriculture, food, and natural resources education. Advancements in
Agricultural Development, 1(1), 38-47. https://doi.org/10.37433/aad.v1i1.21

Merriam, S. (2002). Qualitative research in practice: Examples for discussion and analysis (1st ed.,
Jossey-Bass higher and adult education series). Jossey-Bass.

National Research Council. (2000). How people learn. National Academy Press.

Pate, M. L., & Miller, G. (2011). Effects of regulatory self-questioning on secondary-level students'
problem-solving performance. Journal of Agricultural Education, 52(1), 72-84.
https://doi.org/10.5032/jae.2011.01072

Pintrich, P. R. (2002). The role of metacognitive knowledge in learning, teaching, and assessing.
Theory into Practice, 41(4), 219-225. http://dx.doi.org/10.1207/s15430421tip4104_3

Journal of Agricultural Education 191 Volume 64, Issue 2, 2023



Metacognition and teacher beliefs Metacognition and Teacher Beliefs

Reeve, R. A., & Brown, A. L. (1985). Metacognition reconsidered: Implications for intervention
research. Journal of Abnormal Child Psychology, 13(3), 343-356.
http://dx.doi.org/10.1007/BF00912721

Roberts, R., Baker, M. A., & Goossen, C. E. (2016). The Chasm between Beliefs and Practice: A
Case Study of the Epistemological Positions of Pre-Service Agricultural Education Teachers.
Journal of Agricultural Education, 57(2), 172-186. http://dx.doi.org/10.5032/jae.2016.02172

Robinson, J. S., Kelsey, K. D., & Terry Jr, R. (2013). What Images Show That Words Do Not:
Analysis of Pre-Service Teachers' Depictions of Effective Agricultural Education Teachers in
the 21st Century. Journal of Agricultural Education, 54(3), 126-139.
https://doi.org/10.5032/jae.2013.0126

Schraw, G. (1998). Promoting general metacognitive awareness. Instructional Science, 26(1), 113-
125. https://link.springer.com/article/10.1023/A:1003044231033

Schraw, G., Crippen, K. J., & Hartley, K. (2006). Promoting self-regulation in science education:
Metacognition as part of a broader perspective on learning. Research in Science Education,
36(1-2), 111-139. http://dx.doi.org/10.1007/s11165-005-3917-8

Seidman, I. (2013). Interviewing as qualitative research: A guide for researchers in education and
the social sciences (4th ed.). Teachers College Press.

Seraphin, K. D., Philippoff, J., Kaupp, L., & Vallin, L. M. (2012). Metacognition as means to
increase the effectiveness of inquiry-based science education. Science Education
International, 23(4), 366-382. https://eric.ed.gov/?id=EJ1001630

Spruce, R., Bol, L. (2015). Teacher beliefs, knowledge, and practice of self-regulated learning.
Metacognition and Learning, 10, 245-277. https://doi.org/10.1007/s11409-014-9124-0

Sungur, S., & Tekkaya, C. (2006). Effects of problem-based learning and traditional instruction on
self-regulated learning. The Journal of Educational Research, 99(5), 307-320.
http://dx.doi.org/10.3200/JOER.99.5.307-320

Thinking about Thinking. (n.d.). https://www.habitsofmindinstitute.org/resources/quotes/hom-
guotes/5-thinking-thinking-metacognition/

Thomas, G. P., & Anderson, D. (2014). Changing the metacognitive orientation of a classroom
environment to enhance students’ metacognition regarding chemistry learning. Learning
Environments Research, 17(1), 139-155. https://d0i:10.1007/s10984-013-9153-7

Thomas, J. W. (2000). A review of research on project-based learning. Autodesk Foundation.

Tracy, S. J. (2010). Qualitative quality: Eight “big-tent” criteria for excellent qualitative research.
Qualitative inquiry, 16(10), 837-851. https://doi.org/10.1177/1077800410383121

Wang, M. C., Haertel, G. D., & Walberg, H. J. (1990). What influences learning? A content analysis

of review literature. The Journal of Educational Research, 84(1), 30-43.
http://dx.doi.org/10.1080/00220671.1990.10885988

Journal of Agricultural Education 192 Volume 64, Issue 2, 2023



Metacognition and teacher beliefs Metacognition and Teacher Beliefs

Wilson, N. S., & Bai, H. (2010). The relationships and impact of teachers' metacognitive knowledge
and pedagogical understandings of metacognition. Metacognition and Learning, 5(3), 269-
288. https://doi:10.1007/s11409-010-9062-4

Zohar, A., & Barzilai, S. (2013). A review of research on metacognition in science education: Current
and future directions. Studies in Science Education, 49(2), 121-169.
http://dx.doi.org/10.1080/03057267.2013.847261

Zohar, A., & David, A. (2008). Explicit teaching of meta- strategic knowledge in authentic classroom
situations. Metacognition and Learning, 3(1), 59-82. https://doi:10.1007/s11409-007-9019-4

Journal of Agricultural Education 193 Volume 64, Issue 2, 2023



	Metacognition and Challenging Existing Paradigms
	Utility of Metacognition

