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Abstract: In addition to content knowledge, it is necessary to teach learning skills. Using relevant
learning skills assures better learning outcomes and abilities for the whole life course. Due to a packed
curriculum or teachers having insufficient skills, student learning skills are often neglected. The aim
of this study is to find out whether it is possible to support the development of declarative knowledge
in learning skills in teachers through procedural knowledge acquired via practical teaching activities.
A quasi-experimental study using semi-structured pre- and post-intervention interviews and six-
month intervention activities was conducted with 14 teachers. The procedural knowledge of the
teachers was assessed based on their practical experience with the intervention activities. Their
declarative knowledge was assessed based on pre- and post-intervention interview reflections. The
findings revealed that procedural knowledge, being predominantly teacher centred, mostly appears
through experience and reflections on the teaching practice that guides them. It also appeared
that the intervention focusing on advancing procedural knowledge among teachers advanced their
declarative knowledge in terms of metacognition, revealing new aspects of motivation and sense-
giving for their learning. As follow-up research, we plan to continue studying conditional knowledge
in teachers in order to identify situations where this is applied.

Keywords: declarative knowledge; procedural knowledge; learning skills

1. Introduction

The aim of education is forwarding factual content knowledge but also learning skills—
among which are cognitive and metacognitive skills. Good learning skills and academic
self-regulation assure learning ability throughout life, supporting the development of a life-
long learner. However, far too often, not enough attention is paid to developing these skills.
This lack of attention may be caused by a packed curriculum, a strong focus on teaching
subject content [1], or teachers having insufficient ability and experience to teach learning
skills [2]. Teacher knowledge and teaching practices have been researched in different
contexts for decades, involving the role of prior knowledge and practical experience, as
well as the social and institutional context in learning [3]. Teacher education programmes
which are designed to prepare teachers to transfer content knowledge in the best didactic
practices sometimes tend to neglect the importance of reflexive contextual experience [4,5].

The problem is teaching that predominantly focuses on subject content and tends
to neglect the development and importance of learning skills [6]. Knowledge about the
importance of learning skills and the possibility of developing them in classroom practice
may reach teachers in different ways. Even though teacher education programmes handle
this topic, without practical knowledge and personal experience, it may remain theoretical
knowledge per se, and never be realised in real teaching-learning situations. Therefore,
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the current study explores the development of declarative knowledge through practical
experience. This study aims to find out whether and to what extent it is possible to
support the development of the declarative knowledge of learning skills in teachers through
procedural knowledge acquired via practical teaching activities.

1.1. Theoretical Framework

In order to better understand and describe the concept of knowledge, different cat-
egories have been used. While Pol et al. [7] have identified declarative, procedural, and
strategic knowledge. Mayer and Wittrock [8] separated declarative into factual and con-
ceptual, and added metacognitive knowledge and beliefs. The last two are frequently
combined into one—conditional knowledge (see, e.g., [9]), which lies in the individual’s
cognitive control and awareness of when, where, and why certain knowledge should be
used. The current study is built on a framework with two main types of knowledge—
declarative and procedural. The former denoting the teachers’ theoretical knowledge of
learning skills and the importance of teaching and developing them, and the latter de-
scribing the practical knowledge acquired through the professional experience of teaching
learning skills.

Declarative knowledge (also called descriptive, formal, or propositional knowledge
or knowing-that) refers to facts or information stored in the memory and is, therefore,
sometimes called declarative memory [10]. It is considered static in nature. Declarative
knowledge describes things, events, and processes, and their relation to each other. Accord-
ing to Berge and Hezewijk [10] and Tulving [11], declarative knowledge is not conscious
until it is retrieved by cues. The retrieval of declarative knowledge requires meaningful
cues and directed attention and even then, may retrieve only a limited amount of potentially
available information.

A significant part of teachers’ declarative knowledge is gained during pre-service
teacher education. Teacher candidates are equipped with a declarative knowledge base
about effective teaching, which is necessary for later teaching practice and enables them
to apply this to classroom situations [12,13]. General pedagogical knowledge is necessary
in all teaching–learning situations. Declarative knowledge about effective teaching is an
important condition for planning and implementing instruction [13] and is reflected in
classroom practices as procedural knowledge.

Procedural knowledge (also called practical knowledge or knowing-how) involves
an individual’s skill and ability to accomplish an activity using certain strategies. Fen-
stermacher [14] defines it as the knowledge that the individual generates as a result of
his experiences and his reflections on these experiences. Unlike declarative knowledge,
procedural knowledge is not easily articulated since it is typically unconscious or tacit [15].
Star [16] distinguishes superficial- and deep-level procedural knowledge; the former is
associated with rote learning, reproduction, and trial and error, while the latter is as-
sociated with comprehension, flexibility, and metacognitive knowledge, such as critical
judgement [16]. The development of procedural knowledge is related to the development
of declarative knowledge. Most learning occurs through a combination of declarative and
procedural memory. Declarative knowledge is proceduralised through practice, which
makes it possible to make connections between these two types of knowledge. Adaptive
control of thought–rational (ACT-R) theory [17] describes the knowledge transition from a
declarative to a procedural form. However, procedural and declarative knowledge may
also be acquired separately, independently of each other. In the classroom, procedural
knowledge is what is learned about the learning process—learning skills and strategies.
This can be handled from the learner’s perspective or teacher’s perspective focusing on
either, using appropriate learning strategies in certain learning situations or teaching stu-
dents to better handle these learning situations. In order to be able to support learners in
the acquisition of learning skills, it is crucial to have the basic (declarative) knowledge of
the learning process and procedural knowledge of its techniques [18].
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Based on the comparison of several studies, Meijer et al. [19] formulated the main char-
acteristics that describe procedural knowledge in teachers. The first, personal procedural
knowledge denotes an individual’s knowledge, which is unique to them. This knowledge
has a personal meaning for the individual based on his personal sense-making processes
and experience [20]. Second, the contextual characteristic is defined as being ‘in classroom
situations’. This may also be unique but not as dependent on the individuality of the
teacher, rather on the whole teaching–learning situation, which may occur in the classroom.
The third characteristic, reflective [21,22], may be individual again depending on the length
and richness of the teacher’s work experience. The fourth, guiding teaching practice reflects
the principles, but also beliefs and habits in teachers, that guide their teaching practice.
The fifth characteristic which is attributed to procedural knowledge is being tacit [19]—all
people have this knowledge but since it is not codified, it is not easily expressed [23]
or noted. Unless clearly articulated, people may not even be aware of having this type
of knowledge. Tacit knowledge is always personal, involving the emotions and values
of the individual, closely connected to the teacher’s individual beliefs and context [24].
Being rooted in the teacher’s actions, experience and thoughts, it is not easily visible or
explicable [25]. The last, sixth characteristic, describes the teacher’s procedural knowledge
related to the certain content taught in the classroom. Based on these characteristics, Meijer
et al. formulated the definition of teachers’ procedural knowledge as ‘ . . . knowledge and
beliefs that underlie his or her actions; this kind of knowledge is personal, related to context
and content, often tacit, and based on (re-reflection on) experience’ [19].

Even though studies on procedural knowledge in teachers tend to concentrate on
some of these characteristics in studying this form of knowledge, the current research
recognises all of these while analysing the teachers’ self-reported experience of supporting
the metacognitive learning skills of their learners.

1.2. Developing Learning Skills in Learners

Learning competence is the learner’s ability to succeed in different learning situations
and is one of the more essential underpinnings towards learning success, both in formal
education and life-long learning. Learning competence is affected by a list of factors,
most prominently by cognition, metacognition, and motivation, which also form the
main categories in most frameworks of self-regulation (see, e.g., [26–28]). Cognitive and
metacognitive learning skills are expressed in the meaningful use of learning strategies.
Learning strategies are defined as systematic procedures or activities applied in the course
of learning, and which support learners while working with texts and other study materials
such as materials (see, e.g., [29]). Cognitive learning skills refer to cognitive, affective, and
behavioural processes that the learner applies to achieve his learning goals and assesses the
efficiency of his learning activities [30]. They are expressed in the ways the learner obtains,
stores, and retrieves his knowledge and skills. Cognitive learning skills refer to procedural
knowledge that enables the learner to perform cognitive behaviour. In the current context,
it refers to an individual’s thinking-related behaviour.

Metacognitive learning skills are usually related to metacognitive knowledge. Metacog-
nitive knowledge is the conditional knowledge [9] of the relations between the learner, the
learning task, and learning strategies [31]. It demonstrates the learner’s knowledge and
awareness of himself as a learner. Metacognitive learning skills refer to procedural knowl-
edge regarding regulating and controlling learning behaviours [32,33]; hence, the practical
output of metacognitive knowledge. The threefold division of metacognitive learning
skills—planning the learning process and goal-setting, monitoring, and self-assessment—is
predominantly the same in almost all theoretical frameworks (see, e.g., [34,35]).

Teaching learning skills is not easy, but it is possible. Various interventions have been
created for this purpose such as teacher modelling [36] and thinking games [37], as well
as specific learning-to-learn curricula [38]. In order to achieve success, it is important
that the teacher and students are aware of the importance of developing learning skills
and approach them consciously. According to the principles formulated by Bannert and
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Reimann [39], teaching learning strategies has to be integrated into subject courses and be
a part of them. Teaching learning skills apart from content may not provide the expected
results, as young or less experienced learners may not be able to transfer this skill from one
domain to another. Therefore, it is important for the teachers of all subjects to pay attention
to developing learning skills in their learners. Another important principle to follow is
explaining the conditions and benefits of using learning strategies to the students. In order
for the students to start using the strategies, they have to understand how these strategies
enhance their learning process. Lastly, students have to be given enough time to practise
new strategies so that they can be acquired and become automatic. Performing it only once
is of no use [39].

Earlier research on procedural knowledge among teachers and their awareness of
teaching learning skills is rather scarce. Most studies in the field have been conducted
in the context of mathematics [40,41] and less in language and reading comprehension
(e.g., [19,42]) or ICT [43]. However, several studies investigating the role of teachers
when teaching metacognitive skills (e.g., [44]) have demonstrated that successful teaching
requires a complex understanding of the concept of metacognition and metacognitive
learning strategies by the teacher [45–47].

The current study critically examines whether and to what extent it is possible to
support developing the declarative knowledge of learning skills in teachers through proce-
dural knowledge acquired through practical teaching activities. Proceeding from this aim,
the following two research questions were posed:

1. How was the procedural knowledge of developing learning skills expressed in teach-
ers after accomplishing the activities designed to support learning skills? In order
to answer this research question, an intervention with 15 different activities was
designed. After a two-hour training session and a six-month trial period, the teachers
were interviewed to investigate their experience and personal perceptions of using
these activities in practical classroom situations (knowing-how). The data were anal-
ysed deductively, using the theoretical framework involving six characteristics of
procedural knowledge [19].

2. How did the declarative knowledge of learning skills in teachers evolve as a result
of accomplishing the activities designed to support them? In order to answer this
research question, the teachers’ understanding and interpretation of learning skills
were compared based on pre- and post-intervention interviews (knowing-that).

2. Methods
2.1. Research Design

In order to answer the research questions, a quasi-experimental study with pre- and
post-assessment and intervention activities was conducted. In the first phase of the study,
different lessons (N = 11) were observed with the aim of identifying the activities of
teachers as they supported the learning skills of their learners. After the observations, the
teachers were interviewed to explore what meaning they gave to their activities, and how
they understood the learning skills and the importance of developing them. The current
study did not handle the results of the observations because these have been reported in
a previous paper [6]. The focus of this study was on the semi-structured interview data
collected before and after the intervention about the declarative and procedural knowledge
of the teachers.

Proceeding from the results of the pre-assessment [6], the intervention activities
were designed focusing predominantly on developing metacognitive learning skills in the
learners. The activities were introduced to the teachers during a short two-hour training
session, and the teachers were encouraged to perform them with their students. After a
six-month intervention period, the teachers were interviewed again. The post-intervention
interviews focused on teacher feedback on the activities but also their understanding of
learning skills and their development.
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2.2. Intervention

A set of activities was created as an intervention for each different school level—
pre-school, primary school, lower secondary, and secondary school. As the initial class
observations conducted in the first phase of the study [6] had revealed that teachers offered
sufficient support for cognitive learning skills in learners and insufficient support for
metacognitive learning skills, the main focus of the intervention activities was on the latter
and was enhanced with some cognitive strategies (e.g., activating previous knowledge,
creating connections, reasoning, making conclusions, etc). The activities were grouped
according to the taxonomy of metacognitive activities—planning, monitoring, and self-
assessment [34,35]. While creating the intervention, we proceeded from the principles
of Hannafin [48], Bannert and Reiman [39], and Tanner [49], who prioritise combining
cognitive and metacognitive learning strategies with content knowledge, the use of an
aware and meaningful approach to analysing one’s learning process, and changing the
metacognitive learning practices into automatic routines. The activities created for the
intervention included a general description, instructional goals, instructions, reflective
questions, and a sample of a worksheet if needed (see Appendix A for an example). In
order to better prepare the teachers for accomplishing the activities, a two-hour face-to-
face training session was arranged at the schools and kindergartens of the teachers who
belonged to the sample. The teachers were familiarised with the theories associated with
learning skills and metacognition, and the main principles of teaching learning strategies.
This was followed by practical activities, where the teachers could participate in the role of
a learner, as well as a teacher. After the training, the intervention activities were shared
with the participating teachers. The teachers were instructed to give feedback on each
activity right after conducting these activities. To give feedback, the teachers were provided
with a link to a Google Forms feedback document.

2.3. Sample

The sample for the study consisted of 14 teachers from different school levels (Table 1),
all female. While pre-school and primary school teachers do not focus on teaching a
single subject, the lower secondary and secondary school teachers were subject teachers—
Estonian (mother tongue), literature, English, mathematics, science, computer studies,
economics, and media and communication. Their work experience ranged from 2 to
31 years (M = 14; SD = 11). The teachers were approached through personal contacts the
authors had from previous work experience in the education system.

Table 1. Demographic data on the sample.

School Level Pseudonym Years of
Experience

Participation in
Pre-Assessment

Pre-school T1 13 Yes
Pre-school T2 9 Yes
Pre-school T3 25 No
Pre-school T4 20 Yes

Primary school T5 2 Yes
Primary school T6 31 Yes

Lower secondary school T7 27 Yes
Lower secondary school T8 30 No
Lower secondary school T9 3 No
Lower secondary school T10 5 Yes
Lower secondary school T11 4 Yes

Secondary school T12 20 Yes
Secondary school T13 2 Yes
Secondary school T14 6 Yes
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2.4. Data Collection and Analysis

Data were collected in two phases—individual interviews to form a pre-assessment
before the intervention, and again after the intervention. The aim of the pre-intervention
interviews was to explore the teachers’ declarative knowledge of learning skills, how they
understood the concept of learning skills, and how important they considered teaching
and developing them. The post-intervention interviews focused on exploring the teachers’
perceptions of using the intervention activities; that is, their procedural knowledge of
teaching learning skills and also their understandings (i.e., declarative knowledge) of the
learning skills and the importance of teaching them.

The interviews with the teachers were recorded and transcribed in full. The data
analysis used the techniques of thematic qualitative analysis and was supported with the
web-based interactive software package QCAmap (www.qcamap.org, accessed on 5 June
2021). This software enables the coding of units according to pre-set categories in the
case of deductive analysis, or according to the researcher’s own categories in the case of
inductive analysis. After uploading the data, the interviews were read repeatedly and
coded according to the coding scheme. In order to ensure consistency in the interpretation
of the data, the first two authors undertook parallel coding. Continuous reflective discus-
sion between the researchers was used to reach a consensus and increase the quality of
the study.

In order to answer the first research question, the teachers’ practical experience of
applying the activities designed to support student learning skills was analysed deductively
based on the taxonomy of characteristics by Meijer et al. [19].

In order to answer the second research question, the respondents’ descriptions of
learning skills and the importance of their development were analysed inductively. The
teachers’ declarative knowledge of learning skills before and after the intervention activities
was compared. We aimed to find out whether their procedural knowledge enhanced via
certain practical activities helped to clarify and elaborate their declarative knowledge of
learning skills.

Although the sample consisted of teachers from different school levels, in the data
analysis, they were not distinguished. Even though it could be assumed that the learners’
learning skills are different at different school levels, and supporting learners of different
ages assumes a different approach, the teachers’ responses did not reveal any differences on
the basis of age or school level. Therefore, all responses were analysed together, irrespective
of the level at which the teachers were working.

2.5. Ethical Considerations

All ethical principles were followed when designing and conducting the research, and
presenting the results. Prior to the start of the interviews, the participants were informed
about the purpose of the study, data retention and further use, and the right to refrain from
answering the questions at any time during the interview. The participants were asked
for permission to record the interviews. In order to protect the privacy of the subjects, the
names of the subjects were replaced with pseudonyms during the transcription process.
The names and pseudonyms were stored separately, and only two researchers (the authors
responsible for data analysis) had access to this information. The audio recordings and
transcripts of the interviews were also available only to the researchers who performed the
data analysis. The researchers were independent throughout the study, and there were no
conflicts of interest.

3. Results and Discussion

The results of the analysis will now be presented and discussed according to the
research questions.

www.qcamap.org
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3.1. Expressions of the Teachers’ Procedural Knowledge of Developing Learning Skills after
Accomplishing the Activities Designed to Support Them

After the two-hour training session and the six-month experimenting, the teachers
were interviewed to investigate their procedural knowledge of supporting learning skills
in their learners. The interview data were analysed deductively grounded on the categories
of the characteristics of procedural knowledge by Meijer et al. [19] and are presented
accordingly. The results are supported and illustrated with extracts from the interviews. To
situate the results, pseudonyms for the interviewed teachers are added after the quoted
extracts below.

The first characteristic which emerged relied on the studies of Clandinin [50] and
Elbaz [20] regarding the personal meaning that teachers attribute to their knowledge.
This is the process of sense making based on their individual experience of instruction.
The personal characteristic was revealed in seven subcategories and was most strongly
represented by attitudes and beliefs (Learning skills are like tools, I cannot teach content
when I haven’t taught them how to learn it. T6), consistency (If you are consistent in what
you’re doing, then you can involve other teachers as well. T12), personal experience (I
like to give them examples from my own experiences when I was younger and struggled
with my studies. My students like to listen to these stories and they understand that
facing difficulties when studying is okay. T8) but also professional development (As a
novice teacher I am still testing different things and looking for the right way. If I do it
properly and with proper tools, I will become more professional. T5). Not all reflections,
however, were positive in their tone. Some teachers expressed their negative attitude
towards spending (or wasting) time on teaching learning skills in the class and admitted
being inconsistent when developing them (The curriculum is so packed, I just don’t have
time to play with them . . . My colleagues have been wondering why I am doing such
stupid things. For them this is waste of time. But I need better mapping where and how
to use them. T9). Additionally, the personal experience of teaching learning skills may be
disappointing for teachers when they lack the time and knowledge of how to do that.

The second contextual characteristic described by Meijer et al. [19] (p. 60) as being
‘defined in, and adapted to, the classroom situation’ appeared in six subcategories. The most
frequent subcategory was a systematic approach which denoted the teacher’s conscious
and consistent activities in the teaching–learning situation (I re-thought my lesson structure
again and considered where and how these activities could be used. It seemed to me that
the new structure suited the students well. T14). In addition to re-structuring lessons, the
teachers’ systematic approach also expressed itself in creating the learning environment,
which supports the development of learner autonomy, and giving more responsibility
for the learning process to the students. The other subcategories that emerged were the
teachers’ readiness to experiment, trying out different methods and activities with different
purposes (Depending on the topic I give them different tasks and expect them to apply
different methods. I’m happy if they can recognise which methods work best in these
situations but it is not always easy for them. T7), and the learners’ comprehension (It was
important to discuss with the students after each activity why we were doing these and
how they were useful for them. If they don’t understand the value of the activity, then it
won’t help them. T9).

The third characteristic, being reflective, tends to be most significant while describing
teachers’ procedural knowledge. A total of 136 utterances reflecting the teachers’ practical
experience were divided into 3 main categories (teacher related, learner related, parent
related) and 24 subcategories. The most influential subcategories that emerged as teacher
related were connected with their previous background knowledge (I used to be connected
with the Step-by-Step (https://www.opensocietyfoundations.org/voices/first-steps-brief-
history-step-step-program, accessed on 21 June 2021) programme, therefore, employing
similar principles was not new for me. T3), but also with class size (Those kinds of activities
would be much more effective in a smaller class but if I have 26 or even more students . . .
it’s very difficult to handle them. T10) and different educational needs (So many students

https://www.opensocietyfoundations.org/voices/first-steps-brief-history-step-step-program
https://www.opensocietyfoundations.org/voices/first-steps-brief-history-step-step-program
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in the class, so many different skills, levels and needs. T6; When you’re working at school
then you know that no method works equally well with all students. T7). The teachers
also raised the necessity of investigating the students’ previous knowledge, the importance
of motivating students, and planning the activities ahead. The main obstacles, however,
seemed to be lack of time, which is mostly caused by the curriculum being overly packed
and there being too few lessons to cover all topics, as well as an excessive focus on grades
rather than the acquisition of content and skills.

The main subcategories which stood out as learner related were students’ cognitive
skills, giving sense to learning, and motivation. While reflecting on the cognitive skills
of their students, several teachers, mostly at the primary school level, admitted very
low or even missing skills (Many of them cannot even read yet, then you cannot expect
any higher-order thinking skills from them. T5). The intervention activities, however,
seemed to have had a positive effect on their cognitive skills (They became much more
independent in their thinking, they focused on themselves, their skills and strengths.
T11; These practices made children much more courageous; they dare to express their
opinion now. T8). Teachers recorded their students’ fixed mindset (They are sure that
if they don’t understand something, then they won’t, and nothing can change it. It’s
difficult to overcome this barrier. T9) and low concentration (It is difficult to keep their
attention. If they can’t focus, they don’t understand why they need it. They just expect
to get through the school day and that’s all. T7). Several students could not understand
why they were performing the reflection exercises. For young learners who are not used
to metacognitively reflecting on their learning activities, it may be incomprehensible and
seemingly useless. Here, the teacher is the key person who can bring this knowledge to the
students—explaining the idea of these activities, and how the learners can benefit from
them. The teachers who could create a motivating learning atmosphere detected higher
engagement and deeper sense giving (They were seriously thinking why they were doing
these tasks, and why they go to school at all. T10). Those students whose attention could
not be kept said they could not accomplish the task, did not want to accomplish it, or it
was stupid and boring (Smartphones and other digital devices have led them to a situation
where they cannot accept that they are bored. T6).

The number of parent-related codes was low; however, from the teachers’ perspective,
this still deserved attention. The attitude of the general teachers towards the potential of
parents when supporting student learning skills was mostly negative; teachers do not tend
to believe that the parents had the skills to support their children’s learning (Due to their
own learning experience, the parents seem to believe that grades are most important and
are sceptical about non-traditional teaching methods. T5). If the parents had the necessary
knowledge and skills, they could be considered partners in the teaching–learning process.

The fourth category, guiding teaching practice, also revealed teacher-related and
learner-related subcategories, and additionally—a collaboration with students. While
the two former subcategories clearly distinguished the roles that the teacher or students
take in the learning process, the latter was expressed in mutual partnership (I let each
group choose their own topic and set their own goals, then I helped them to find suitable
materials and guided them if they needed further guidance. T13). The main activities
which appeared in the teacher-related teaching practice were explaining and guiding—I
give them the assignment and then explain why it is wise to do it this way, and I hope
it helps them understand it (T7). According to Bannert and Reiman [39], explaining the
application conditions and the usefulness of acquiring the learning strategies is of crucial
importance. Otherwise, students may feel their learning is disturbed and interrupted and,
therefore, do not start using these strategies [51]. Sometimes teachers give examples of
their own learning experience explaining how they are used to learning and what has
helped them. Teachers also admit that very often they have to guide the students to use
certain learning strategies step by step (I discuss different methods with my students. I
encourage them to make mistakes and try again. I constantly have to affirm that making
mistakes is a part of learning. T14). If the learners do not have previous experience of using
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learning strategies consciously, they need more guidance and explanations. The number of
learner-related codes was not large; however, they are important because they express the
teacher’s readiness to consider the learners learning needs and expectations, and forward
the responsibility for the learning process to the learners (When they set goals for their
learning, they also need to assess how well they achieved these goals. It’s not easy to make
them analyse their learning outcomes. T14). As the teaching practice is still predominantly
teacher centred, the students are rarely given the possibility to take responsibility for their
learning and make informed choices for more efficient learning.

The fifth characteristic of procedural knowledge, being implicit, was expressed only
in rare cases, mostly in subconscious activities, and recognised through in-depth reflection
(It turned out that what I had been doing on my own initiative for a while, was right. Now
I know how to label it . . . T12). Teachers also admitted that learners’ learning skills may be
regularly supported subconsciously, but to make the required commitment of time for this
and to do it overtly is not feasible for teachers. This is where teachers could acknowledge
that developing and paying conscious attention to learning skills is the beginning of the
process. Once these skills have been acquired, they become automatised and do not need
special attention or time from teachers or learners.

The last and sixth characteristic, being content related, is partly connected with con-
textuality. However, while the main subcategories of contextuality were mostly about
the learners’ cognitive activities such as comprehension, content relatedness uncovered
metacognitive activities—activating previous knowledge, planning and connecting, what
emerged as teachers revised activating previous knowledge, and their constructivist learn-
ing approach [52] (We should know what they already know about the topic, what they
want to know about it and then we start building new knowledge on it. T1). Planning was
handled from different perspectives, by the teachers about themselves (If, at the beginning
of a new topic, I inform the children about the goals and plans of the class, it is also easier
for them to understand what is going to happen and what they should be ready for. T4)
and by the teachers about the learners (I let them make their own plan for learning which
should have helped them get answers to their questions and hence, achieve their goals.
T11). Similarly, the connections were handled from the same two perspectives, that of the
teachers (I need mapping to see the big picture and see how the topics are related to each
other. Then it is easier for me to explain it also to the students. T5) and learners (I use bridg-
ing so that the students could connect the things we are learning with their knowledge from
other classes. T12). Connecting skill is necessary on different levels—connecting content
knowledge within a subject and between subjects and also connecting one’s metacognitive
experience so that it raises the students’ awareness of themselves as learners.

This analysis based on the theoretical framework of Meijer et al. [19] enabled the
categorisation of the teachers’ procedural knowledge based on six characteristics. It is
possible that a different analysis framework would have elicited a different set of results,
but the current theoretical framework provided a rich set of data about experiences, guiding
teaching practices, and personal characteristics.

If we observe the most dominant subcategories which reflect the teachers’ procedural
knowledge (Table 2), a strong bias towards teacher centredness appears. This means that
teachers mostly reflect upon their practices through their own activities and perceptions,
and the learners’ perspective remains significantly less represented. Another distinction
which appeared while comparing teachers’ reflections was their positive or negative
perception of their ability to develop learning skills in their learners. The teachers with a
positive attitude had many relevant examples to bring from their teaching practice; they
believed in their learners’ ability to develop and enhance their learning skills, and they
did not consider external obstacles or the lack of resources a problem. The teachers with
negative attitudes, however, tended to display a fixed mindset [53], they did not believe
their students were able to advance and improve their learning skills. These teachers also
tended to minimise their role while supporting the development of their students and their
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learning skills. Next, we investigate whether the teachers’ declarative knowledge changed
as a result of these intervention activities and how.

Table 2. The most dominant subcategories of the teachers’ procedural knowledge [19].

Characteristic Teacher’s Perspective Learner’s Perspective

Personal

Attitudes and beliefs
Consistency

Personal experience
Professional development

Contextual
Systematic approach Comprehension

Experimenting

Reflective

Previous background
knowledge Cognitive skills

Class size Sense giving
Different educational needs Motivation

Guiding teaching practice
Collaboration with students Collaboration with students

Explaining Learners’ interests
Guiding Learners’ choices

Tacit Unconscious activities

Content related
Previous knowledge

Planning Planning
Connecting Connecting

3.2. The Change in Teachers’ Declarative Knowledge of Learning Skills after Accomplishing the
Activities Designed to Support Them

In order to understand the teachers’ declarative knowledge of learning skills, two
questions were asked: (1) How do you understand ‘learning skills’? (2) Are learning
skills important? Why (not)? The analysis of pre-intervention interviews revealed 54
meaningful utterances that expressed teachers’ declarative knowledge of learning skills.
These were coded using five different codes in the cognition category and eight codes in the
metacognition category (see Table 3). Post-intervention interviews revealed 64 utterances,
coded using 6 codes in the cognition category and 8 codes in the metacognition category.
The following table distinguishes the codes according to their presence only in the pre- or
post-intervention interviews, or in both.

Table 3. The occurrence of codes (indicating declarative knowledge) based on the interviews.

Codes in
Pre-Intervention

Interviews

Codes in Both Pre- and
Post-Intervention

Interviews

Codes in Post-Intervention
Interviews

C
O

G
N

IT
IO

N

Finding solutions
Reasoning skills

Comprehension
Cognitive strategies
Finding information,

materials

Ability to work with
materials

Memory strategies
Effective acquisition

M
ET

A
C

O
G

N
IT

IO
N

Focusing
Setting goals

Self-assessment
Tricks of work

Ability to make choices

Independence
Learning together

Awareness of suitable
strategies, using suitable

strategies

Control over one’s own
learning

Building on one’s own
previous experience

Making sense of one’s own
learning

Finding and keeping
motivation

Readiness for learning,
being motivated
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Considering our aim to detect the changes in teachers’ declarative knowledge after
accomplishing the intervention activities, we predominantly focused on the new codes
that appeared in the post-intervention interviews but had not been apparent in the pre-
intervention interviews.

In the teachers’ expressions of their declarative knowledge of learning skills, two main
divisions could be distinguished—cognitive skills and metacognitive skills. One of the new
codes that emerged in the post-intervention interviews was the learners’ ability to work
with study materials. This involves the critical evaluation of the material, understanding
its content and relevance, and relatedness with previously learned material. Learning
skill is the learner’s ability to work with materials so that it is understood, connected
with the things learnt before and through this—acquired effectively (T7). During the
pre-intervention interviews, the teachers’ expression of their declarative knowledge of
learning skills seemed limited to the ability to find suitable materials focusing predomi-
nantly on critical reading and assessment of the content and sources, the post-intervention
interviews exposed a deeper understanding involving follow-up activities with the new
study material.

Another emerging code in the post-intervention interviews was memory strategies,
a code which is also related to the ability to work with materials but in a more limited
scope. Memory strategies are cognitive learning strategies that, for example, in the do-
main of foreign language learning are mostly attributed to beginners [51,54]. The more
skilful the learner is, the more memory strategies are replaced by higher-order cognitive
skills [55]—connecting, comparing, contrasting, analysing, etc. Emphasising memory
skills and techniques (focusing on memorising facts) was more characteristic of older
generation teachers who received their teacher education in the era when behaviourist
principles prevailed (Learning skills are learners’ ability to memorise material, fix it, re-
member, and retrieve. T6). This finding, however, was not unexpected as the intervention
activities designed for younger learners were enhanced with cognitive strategies, including
memory strategies.

The third new code, effective acquisition, was mentioned by many interviewees
(n = 11). However, the respondents seemed to understand effective acquisition differently.
There were teachers (n = 8) for whom effective acquisition was limited to the classroom
situation (How skilfully they approach the learning material and learn or acquire it, these
are learning skills. T10), and teachers (n = 3) who evaluated the ability to apply the acquired
knowledge outside the classroom and in subsequent life situations as effective acquisition
(Learning skills are basically the transferrable skills that we could manage with learning
or applying new knowledge. T9). Interestingly, reasoning and finding solutions, which
were brought out in the pre-intervention interviews, were not mentioned as components
of learning skills in the post-intervention interviews any longer, although these activities
were practised within the intervention activities.

Unlike pre-intervention interviews, post-intervention interviews revealed the impor-
tance of motivation in addition to metacognitive activities (It is important for the child to
find the will and energy that makes him want to learn and act. T2). The other elements that
appeared in the interviews were control over one’s own learning (This is the skill to control
and direct one’s learning. T9), building on previous experience (The skill to recall and use
one’s previous knowledge. T6), and making sense of one’s own learning (It is important
for him to understand why he is learning something and how he could benefit from it. T8).

In comparing the findings on the teachers’ declarative and procedural knowledge, we
could detect no consistency in regard to cognitive learning skills. For instance, teachers
consider the learners’ ability and skill in working with materials important, yet, while
describing their practical experience, failed to refer to it. A similar omission was true of
memory strategies. More consistency was observed in metacognitive activities—almost all
categories that were detected in the declarative knowledge also appeared in the descriptions
of their procedural knowledge.
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4. Conclusions

The current study aimed to find out whether and to what extent it is possible to support
the development of teachers’ declarative knowledge of learning skills through procedural
knowledge acquired using practical teaching activities. In the scope of the first research
question (How was the teachers’ procedural knowledge of developing learning skills
expressed after accomplishing the activities designed to support learning skills?), we found
that teachers’ procedural knowledge was predominantly teacher centred. Describing the
practical learning activities in the classroom, the teachers’ focus was mostly on themselves
and less on the learners. It also appeared that their procedural knowledge was revealed
mostly through experience and the reflections of the teaching practice that guides them.
As practising such learning activities was the first experience for many of the teachers, we
can expect them to become accustomed to applying these activities and transferring their
attention from their activities to their students. Furthermore, the teachers’ longer-term
experience of developing student learning skills could be expressed in the individuality of
the teachers’ approach, their knowledge of learning skills, and the importance of developing
them. These findings convey a message to teacher education programmes, which by
increasingly linking theoretical teacher training with reflexive practical training should
draw the attention of young teachers to techniques for developing student learning skills.

In light of the second research question (How did the teachers’ declarative knowledge
of learning skills evolve as a result of accomplishing the activities designed to support
them?), it appeared that the intervention focusing on advancing teachers’ procedural
knowledge advanced their declarative knowledge in the scope of metacognition revealing
new aspects of motivation and sense giving to one’s learning. It became evident that the
teachers’ views of learning skills broadened considerably, and the learner’s responsibility
in the learning process was increasingly recognised, but the teachers also displayed a better
perception of the learning process as a whole, where different knowledge, skills, and expe-
riences are interconnected. From here on, it is important that teachers are able to put this
knowledge into practice and to guide learners to make better use of their prior knowledge,
both within and across disciplines, to help them create the big picture of what they are
learning. At the same time, teachers’ declarative knowledge of the importance of learning
skills reflected their conviction in shaping an informed and autonomous learner. One of the
main conclusions that we may draw from these findings confirms that developing learning
skills should be a conscious activity for teachers, as well as for learners, then the learners
can be more receptive to new ideas and strategies [39].

Limitations and Implications for Further Research

Although the research design was carefully planned and prepared, there were some
limitations which are necessary to consider when interpreting the findings. The first
limitation of the study is the small sample size that may make the findings less generalisable.
However, the main conclusions about the change in the teachers’ declarative knowledge
depend very much on the intervention applied during the study. A different intervention
and a different approach to the activities designed to develop the learners’ learning skills
may have elicited different results. Another limitation which could have affected the
final conclusions is connected with the coding scheme based on the characteristics of
Meijer et al. [19]. Sometimes, it was very difficult to distinguish whether an utterance
expressed one or the other characteristic (e.g., contextual or content related, or experience or
guiding teaching). Additionally, it seemed sometimes that tacit knowledge was expressed
in the personal characteristic. In order to reduce the impact of this limitation, inter-coding
was used.

While the current study sheds light on teachers’ declarative and procedural knowl-
edge of developing learning skills in learners, further research is necessary to study their
conditional knowledge and find out in which situations this knowledge is applied.
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Appendix A

Table A1. A sample worksheet of an intervention activity for pre-school.

Name of Activity Visualising Goals

School level Pre-school

Aim of the activity

Visualising as a tool for planning and goal-setting is suitable for younger
learners. This makes future aspirations which may seem abstract more

concrete and achievable. In this activity, the learners are led to think
about a better ‘me’ and find ways to achieve this better ‘me’.

Description

In this task, the students are given a two-part table. On its left side, the
students depict themselves/their activities as they are. On the right side
of the table, they draw themselves/their activities as they want to see
them in the future. The topics that can be visualised and set goals for

could be, for example, the following: doing sports, healthy eating,
relations with friends, housework (e.g., helping parents), etc.

This activity could be accomplished according to one activity/goal, e.g.,
to make a plan for the weekend, and on Monday, the children can reflect
on how it went. Additionally, this activity may be adapted to a longer

period, e.g., in summer, and in autumn they can reflect what they
accomplished and what they did not.
Sample worksheet (Healthy eating)

How Am I Eating
Now

How Would I like to
Eat in the Future

Breakfast

Lunch

Dinner

Digital component The table may also be completed on a laptop or tablet using a
drawing program.
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