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Auli Toom, Kirsi Pyhältö, Janne Pietarinen and Tiina Soini
Professional Agency for Learning as a Key for Developing Teachers’ Competencies?
Reprinted from: Education Sciences 2021, 11, 324, doi:10.3390/educsci11070324 . . . . . . . . . . . 165

vi



About the Editor

Kirsi Tirri

Dr. Kirsi Tirri is a full Professor of Education at the Faculty of Educational Sciences at the

University of Helsinki and a visiting Professor at St. John’s University, New York, USA. Professor

Tirri was President of ECHA (European Council for High Ability) in 2008–2012 and President of the

Finnish Academy of Science and Letters in 2016–2017. Her research interests include school pedagogy,

moral and religious education, gifted education, teacher education, and cross-cultural studies. She

has published 13 monographs and numerous journal articles related to these fields.

vii



education 
sciences

Editorial

Contemporary Teacher Education: A Global
Perspective-Introduction to a Special Collection of Research

Kirsi Tirri

����������
�������

Citation: Tirri, K. Contemporary

Teacher Education: A Global

Perspective-Introduction to a Special

Collection of Research. Educ. Sci.

2021, 11, 340. https://doi.org/

10.3390/educsci11070340

Received: 6 July 2021

Accepted: 6 July 2021

Published: 9 July 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the author.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Faculty of Educational Sciences, University of Helsinki, Yliopistonkatu 4, 00100 Helsinki, Finland;
kirsi.tirri@helsinki.fi

This special issue on “Contemporary Teacher Education: A Global Perspective” con-
tains eleven articles focused on varied current topics in teacher education all over the world.
We take a holistic approach to teacher education and argue that the purpose of education
is to educate the whole personality of a teacher including cognitive, social, and moral
domains [1,2] This kind of approach should be implemented in both pre-service and in-
service teacher education. We need more research on teachers’ values, beliefs and attitudes
that influence their motivation to learn new things and develop in their profession. We
also need research on teachers’ cognitive and social skills that are important in promoting
good teaching and learning. Teachers’ skills to meet the needs of different learners and
to teach different subjects by integrating and differentiating the subject matter are global
challenges [3]. The opportunities and problems related to variety of digital technologies
and social media create challenges for teachers to support student learning on different
cultures and values with critical minds.

Lifelong learning is one of the aims for twenty-first century teachers. A pedagogi-
cally competent teacher pays attention to her students’ abilities, gender, prior knowledge,
motives, and expectations to make learning meaningful for them [4]. Teamwork and co-
operation among teachers, with homes and other institutions are necessary to provide the
best possible education for our students [5]. All these aims and demands create pedagogical
challenges in teacher education and call for research-based approaches that can be applied
in teacher education programs.

Contributors to this collection of eleven articles reflect global issues in teacher educa-
tions originating from Australia, Estonia, Finland, England, Portugal, and Sweden. Their
articles address the following questions: How can holistic learning be actualized in teacher
education? What are the challenges in education of purposeful teachers? How can violent
extremism be prevented through education? What kind of teacher feedback is perceived
as encouraging by students? How do teachers perceive peer-feedback through electronic
portfolios? How content are parents with the amount of digital feedback they get from
schools? How do parents perceive the role of a teacher in teacher-parent partnership?
What kind of scientific knowledge do science teachers need to provide high-quality science
teaching? How do teachers’ perceptions and self-efficacy beliefs are related to integrated
science education? How relevant teachers find MOOCs in their professional development?

How can teacher education cultivate student teacher learning in becoming competent
and agentic teachers?

The research in this special issue is an international collection of studies focusing on
the current challenges and possibilities in teacher education. The contributors examine
teacher education with theoretical and empirical approaches including both qualitative
and quantitative research methods. The studies demonstrate that future teachers need
high-level ethical and pedagogical skills in order to cope with the new challenges in
education. With the research-based and holistic approach we can educate good teachers
for tomorrow’s schools.
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Abstract: This article constitutes a literature review, focusing on the idea of holistic learning, as found
in key sources, and its essential contrasting with instrumentalist approaches to learning. It will move
to explore updated research on holistic learning factors, with special attention to insights gleaned from
values pedagogy and the research that underpins it. The article will juxtapose those insights with the
instrumentalism that, it will allege, too often dictates teacher education directions. The article will
conclude with an argument that teacher education has become, in modern times, a service industry,
too often serving the agendas of governments and teacher unions, rather than preparing teachers to
follow the guidelines provided by the latest research into student wellbeing and societal betterment.
The article will focus especially on a number of Australian examples to mount the argument that
nonetheless applies more generally across Western domains.

Keywords: holistic learning; instrumentalism; values pedagogy; teacher education; Australian
education

1. Introduction

One can reasonably trace notions of holism in education to the ancient Persians, Arabs and Greeks,
and certainly to the great Muslim thinkers of Islam’s Golden Age. In more recent times, educational
innovators like John Dewey, Maria Montessori, Loris Malaguzzi and Vasily Sukhomlinsky have either
laid out the terms of holistic education or constructed exemplar sites that have demonstrated its
greater effects. Coming at the issue of learning from a variety of standpoints, from philosophy to
early childhood expertise, the common theme is that learning is not a singular function of a separable
cognition but rather a phenomenon that derives best from all developmental measures being brought
into play.

Modern neuroscience has, in many ways, provided the scientific evidence that supports such
holism. Emotionality, sociality, morality, spirituality and the aesthetic senses are not detachments from
the learning experience. They are part and parcel of it. The human function we refer to as cognition
relies on all of these developmental measures in order to function optimally. Rationality is not apart
from these elements of human development but rather part of them, as they are part of it. We think
with our feelings, with our social, moral and spiritual impulses, and with our aesthetic senses. In their
various ways, the above cultural traditions and scholars understood this holistic truth about learning
and, in the case of some of them, founded the learning structures that proved it.

What has all this to do with teacher education is the key research question dealt with in this paper.

2. Instrumentalism in Western Education

The alleged instrumentalist disposition in Western education is well documented as one that
afflicts modern regimes of schooling and teacher education [1,2]. It is a turn that defies the most
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advanced conceptions of knowledge and the cognitive interests that drive them [3,4], including the
indispensable role of imagination [5–8]. It furthermore flies in the face of current directions in the
sciences generally [9] and education sciences more specifically [10–13]. The contention in this article is
that this instrumentalist turn is not only out of touch with research in the sciences most applicable to
education but that it renders Western education, and hence teacher education, less effective than it
should be vis a vis the goals our society sets for it.

When Syed Muhammad al-Attas [14], the eminent Muslim educator, spoke of the risk faced by
Muslim education in its interface with Western education, he identified two features that concerned
him beyond all others. First was the way the relationship between teacher and student was conceived.
Second was the imbalance between cognitive and other developmental measures, especially those
concerning moral and spiritual development. He suggested that Western educational assumptions are
too often built around more transactional notions of teacher-student relations and more pragmatic,
outcomes-based aims rather than those pertaining to holistic human achievement and wellbeing.
I believe any of the research perspectives noted above would attest to al-Attas’s perceptions about
what amounts to an unhelpful and arguably uninformed instrumentalism in Western education.
Moreover, such concerns about Western education generally must have ramifications that a similar
instrumentalism is likely to be found in Western teacher education.

3. Instrumentalism in Teacher Education

Ken Zeichner [15] identified three different philosophies of teacher education as they had
functioned in the United States. They ranged from ones that supported extant notions of professionalism
to those designed to challenge the status quo with the principal aim of instilling greater justice in
schools and in the future lives of their students. Beyond the specifications he identified, the work was
useful in illustrating that teacher education can and has been many different things, utilized at times
for fundamentally divergent purposes, from those that are bound to the hegemonies of the day, what I
refer to as instrumentalist in their essential purpose, to those that aim to disrupt in order to address
inequities and improve the lives of education’s clientele.

Paul Feyerabend [16] was critical of the ways in which education systems, including teacher
education, had too often applied unimaginative instrumentalist assumptions to teaching. Ian Kidd
(43) places Feyerabend in the same category as Michael Oakeshott and Martin Heidegger in seeing
holistic learning being in place when education is conceived in terms of “releasement”. By this term,
he suggests ‘ . . . that the purpose of education (is) not to induct students into prevailing norms and
convictions, but rather to initiate them into the civilized inheritance of mankind (sic) [17] (p. 407).’
The conception speaks to Enlightenment values, including around human rights, life and liberty,
freedom of thought and speech, social justice and equity, in a word, to personal and communal
wellbeing. Feyerabend’s critique was not merely that instrumentalist assumptions resulted in poor
educational practice but, moreover, that education was failing in its essential charter to advance the
holistic wellbeing of the individual and address social ills in order to correct them. In this light,
Zeichner’s uncovering of divergent purposes of teacher education is more than merely of academic
concern. It signals a struggle for the soul of teacher education.

One can see similar divergences of purpose in Australian teacher education over time. In some of
its earliest manifestations in the colonial era, forms of teacher education, bare as they were, could be
seen to be disruptive of the hegemonies that kept the poorer, largely convict-related classes uneducated
and powerless, aiming to initiate what Kidd refers to as the “civilized inheritance of mankind”. It was a
teacher education, mounted onto an educational innovation, designed to make a difference, to improve
the lives of individuals and bring effect to a more just and equitable society than was the extant. In the
mid-nineteenth century, this applied especially to forms of Catholic teaching and teacher education
in the hands of religious orders like the Sisters of St Joseph, a homegrown order of nuns trained to
educate the poorer sections of society in order to improve their status and competitiveness [18–20].
In the secular sphere, the advent of trained female career teachers in the nineteenth century was itself
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disruptive of the status quo in its day [21] as, in a sense was the establishment of “free, compulsory
and secular education” for the entire population in the later part of the century.

Many of the various parliamentary Acts that established these regimes of “public education”
can be seen to be replete with holistic personal and social agendas quite beyond instrumentalist ones
concerned with basic literacy and numeracy. As an example, the New South Wales Public Education
Act of 1880 [22] identified a range of educational goals suitable to the citizenry of the new nation being
planned for the twentieth century. Among the goals were ones that saw all students, regardless of
their heritage, being inculcated into full citizenry, including understanding the history and values that
underpinned their society’s norms, legal codes and social ethics. In a word, the knowledge and values
that the old order would have seen as residing properly and exclusively in the ruling classes were to
be shared with the entire population, including the descendants of the convict class and Indigenous
peoples. As if to reinforce the disruption to the old, colonial order, teachers’ colleges were set up in the
early years of the twentieth century to ensure this new public education would be staffed by trained
teachers with a charter to educate all sectors of society, including the poorest and those most alienated.

Nonetheless, for all of this heritage, teacher education in Australia has too often been characterized
by instrumentalist aims and purposes, tending towards reactivity, rather than proactivity [23]. That is
another way of saying it has tended too often to be a conservative industry, given to serving the needs
of schools and their systems as they stand, rather than being in any way disruptive of their priorities
and government-driven policies. As such, teacher education has become largely a service industry,
serving teacher employment bureaucracies and the government hegemonies behind them, rather than
being driven primarily by the social and emotional needs of students and the betterment of society,
in the way of its heritage. Moreover, teacher education as a service industry can then be distracted
from seeing and being guided by the latest research in what would seem to be its core business, namely,
the optimization of learning.

4. Holistic Learning Factors: The Research That Should Be Driving Teacher Education

As indicated above, the notion of holism in education can be traced back to the Persians, Arabs and
Greeks of ancient times, as well as the key scholars of Islam’s Golden Age [24]. The concept and
reality can also be found in the works of key twentieth century educators, such as John Dewey [25–27],
Maria Montessori [28], Loris Malaguzzi [29] and Vasily Sukhomlinksy [30], if not always using the
language of holism. Late in the century and into the twenty-first century, the language of holism
became more common. In recent times, the language has been found explicitly in a number of works.
A name often associated with it is William Doll [31], a Habermasian scholar who warned that the ideas
dominating in “modern” education were inadequate to the needs of the current world. They were
built too much around old scientific paradigms of empirical certainties and cognition as separable
from the rest of the person. We needed instead a “postmodern” paradigm built around new scientific
conceptions of uncertainty and complexity, including of our understanding of cognition [10,11]. In other
words, we needed to see the person and education of the person as a holistic enterprise. We find similar
thinking in the works of David Marshak [32], who spoke of the organistic wholeness of the person,
and John Miller [33] who coined the phrase “holistic curriculum” to capture the kind of teaching/
learning needed to cater for the whole person.

Into this mix, and relying in part on the new thinking, came the report of the Carnegie Corporation’s
1994 Task Force on Learning. The report [34] served as a correction against an era wherein instrumentalist
thinking and objectives had dominated teaching and teacher education in most Western domains [35,36].
Apart from prominent works around holism, especially in the curriculum, it reflected, and in some
ways anticipated, emerging neuroscientific evidence that made revisioning of the understanding of
cognition ever more compelling. For example, research insights from the works of Daniel Goleman [37],
Robert Sternberg [38], Antonio Damasio [39], Howard Gardner [40] and Mary Immordino-Yang [12],
among others, determined that cognition is inseparable from other developmental factors, including
emotionality, sociality and morality.
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Hence, a feature of the Carnegie Report was in its broadening those instrumentalist conceptions
of cognition that had driven the art of teaching and teacher education down to what Lawrence
Stenhouse [41] would refer to as “training and instruction” and Jurgen Habermas [3,4] would count as
“empirical-analytic” ways of knowing, ones impelled by the cognitive interest in control, rather than
knowing in the fullest sense. In both cases, these scholars were referring to low level cognition
and associated practice, a cognition that Immordino-Yang and Damasio [42] would describe as
‘ . . . disembodied systems, somehow influenced by but detached from emotion and the body [42] (p.
3).’ Stenhouse’s holistic learning conception involved “initiation” into a field of knowledge whereby
the student, including the student teacher, would become effectively an artisan in that particular field:

. . . by virtue of their meaningfulness, curricula are not simply instructional means to improve
teaching but are expressions of ideas to improve teachers. [41] (p. 68)

In other words, initiation in teacher education would see the future history teacher become

a historian, the future science teacher a scientist, the future music teacher a musician, and so on.
The fullness of knowing is in becoming and, in that respect, being initiated into “the civilized inheritance
of mankind”. The fullness of knowing is, in Habermas’s words, a praxis, an action that effects change.

In justifying knowing as praxis, Habermas [3,4] broadened the knowing impelled by the cognitive
interest in control to two further ways of knowing, referred to as “historical-hermeneutic” and
“critical/self-reflective”. The former is driven by the cognitive interest in understanding meanings
while the latter is impelled by the cognitive interest in emancipation. Emancipation connotes a desire
to be a free agent of knowing while critical/self-reflective knowing, the epistemic result of the cognitive
interest, denotes agency itself, being in command of one’s knowing, a conception not dissimilar to
Stenhouse’s idea of initiation. For Habermas, this way of knowing provides for the only truly authentic
human knowing, a profoundly moral knowing driving fearlessly beyond the politically correct, or safe
knowing. Unlike empirical-analytic knowing, this is a knowing that requires human encounter and
ultimately self-knowing. It also requires much in the way of imagination, including moral imagination
and the attached emotional capacity. In his critique of the Enlightenment project, Habermas [5]
suggests it has robbed us of ‘ . . . the spontaneous powers of imagination, of self-experience and of
emotionality [5] (p. 13).’

In many ways, Elliot Eisner grounded Habermas’s epistemology in the practice of teaching and
teacher education. In his work titled, The Educational Imagination [43], he reacted to instrumentalist
“reforms” that had robbed education of imagination. His interest was in restoring a sense of imagination
to the ways in which curriculum is designed and effected. Eisner, an art educator, extrapolated from
the knowing proper to art to make the point that feeling (emotion) and experience are entailed in
knowing of any kind. In later work, Eisner [44] critiqued those dominant conceptions of cognition
that focus overly on knowing devoid of feeling, a knowing that is all about verbal constructs, what he
referred to as “discursive reductionism”, a secondary rather than primary form of knowing where
knowing is assumed to be a product of discourse. For Eisner, it is the most reduced by-product of a
narrow cognition that we fail to grasp the obvious truth that knowing precedes as often as follows
from, and is always a little more than, the words that contain it. Eisner captures well the inherent
limitations of instrumentalism and the damages it can do to learning.

For Eisner, this by-product afflicts both educational research and classroom practice. In terms
of research, the affliction of discursive reductionism renders most projects as little more than
technical exercises, producing volumes of fairly meaningless data, whereas his own methodology
is termed “educational connoisseurship and criticism” [45]. Connoisseurship ‘ . . . represents an
effort to understand the meaning and significance that various forms of action have for those in a
social setting [45] (p. 146).’ In terms of classroom practice, discursive reductionist instrumentalism limits
curricula and their assessment to what is most easily known and testable, most likely ethnocentric,
intolerant of difference and so prolonging injustice. In contrast, connoisseurship renders ‘ . . . a
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heightened awareness of the qualities of life so that teachers and students can become more
intelligent [46] (p. 142).’ Mary Elizabeth Moore [47] proffers:

Eisner has offered a persistent critique of the over-dependence of education on science,
modern technology and narrowly defined learning processes and content. He has spoken
to the importance of artistry in teaching and the importance of educational imagination
throughout the entire system of schooling. [47] (p. 138)

Similarly to Stenhouse’s sense of initiation and Habermas’s critical/self-reflective knowing,
connoisseurship connotes the art of appreciation, the knowing that sees rather than merely
looks, a knowing that draws on our values and commitments as much as our observations and
descriptions. Eisner [44] speaks of the need for the learner to be immersed in the experience

of knowing. This experience is ‘ . . . derived from the material the senses provide . . . and
refining . . . the senses [as] a primary means for expanding . . . consciousness’. [44] (pp. 28–29)

An important allied contribution to breaking out of the instrumentalist bind and to the wider
goals of learning is made by Max van Manen’s notions of “phenomenological pedagogy” [48] and
“pedagogical thoughtfulness” and “pedagogical tact” [49]. Van Manen’s reputation is for being one
of Habermas’s key interpreters, especially in making application of his epistemology to education.
These pedagogical concepts serve to address the deficits of instrumentalist-bound education and to
advance the goals entailed in achieving holistic learning. By these understandings, pedagogy must be
sensitive to the lived experience of students, focused on interpreting this experience and so deepening
student learning, including about themselves.

Drawing on this array of educationally innovative conceptions, the Carnegie Report [34] defined
the range of learning skills necessary to the fullness of learning and, by dint of implication, to be
properly incorporated in the training of teachers. It spoke of learning concerned with communicative
and empathic capacity, reflectivity and self-management, emphasizing that effective learning unleashes
within the learner the cognitive, affective and moral energies that engage, empower and effect deep
learning, learning that goes far beyond that which can be achieved when instrumentalist aims and
purposes are determining educational directions. Indeed, it was the narrow instrumentalist approach
to teaching and teacher education that was blamed for students’ failure to achieve in spite of the vast
resources that had been poured into teaching and teacher education in the USA.

In the spirit of the Carnegie Report, Fred Newmann and associates identified a range of
teacher-related practices that research showed to be linked with holistic learning. The work centered
on identifying the pedagogical dynamics required for what was termed “authentic pedagogy” [1].
Beyond some of the more instrumentalist practices, such as sound techniques, was one associated with
the importance of the respectful relationship between teacher and student that ensures students feel
accepted, understood and valued. Moreover, the ultimate pedagogical dynamic, a kind of sine qua non

for holistic learning, was referred to as the “trustful, supportive ambience”. These are practices that
echo the perspectives of John Dewey [50], Richard Peters [51] and David Carr [52], to name a few,
that education is inherently a moral enterprise, that all education is moral education, in that sense.
In Peters’ words, it is education where the “knowledge condition” and the “values condition” are in
alliance. Such an alliance is deemed essential to achieving holistic learning.

In a similar way, Matthew Davidson, Vladimir Khmelkov and Thomas Lickona [53] speak of
“moral character” and “performance character” being essential allies in the business of holistic learning.
Their approach ‘seeks to maximize the power of moral and performance character by viewing character
as needed for, and potentially developed from, every act of teaching and learning [53] (p. 428).’
Meanwhile, Karen Osterman’s [54] work refers to a cognition/affect/sociality nexus that enhances
learning through environments where students feel they belong and experience a sense of emotional
wellbeing. The nexus rests on teacher practice that emphasizes a balance between the teacher-student
relationship and sound pedagogy. The teacher who has perfected this balance is the one most likely to
optimize student learning. The teacher who has not perfected it will continue to oversee failure, both in
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terms of student wellbeing and achievement. Jacques Benninga [55] provided empirical evidence of
the effectiveness of the nexus in his work where enhanced performance in Californian basic skills test
results was linked with the implementation of a moral development program. In a word, there is no
achievement, no holistic learning, without the assurance of wellbeing. This is precisely the point at
which instrumentalism and a values pedagogy collide.

5. The Collision of Instrumentalism and Values Pedagogy in Australia

Typical of most Western regimes, late twentieth century education in Australia was dominated by
notions of instrumentalist competencies and outcomes [56]. These were largely premised on the need
for schools to prepare young people for work and careers as their principal if not essential role. It was
the combined effects of the likes of the Carnegie Report, along with the welter of research cited above,
that led Australian authorities to pronounce a more holistic charter for Australian education in the
form of The Adelaide Declaration on National Goals for Schooling in the Twenty-first Century [57]:

Australia’s future depends upon each citizen having the necessary knowledge, understanding,
skills and values for a productive and rewarding life in an educated, just and open society . . .
Schooling provides a foundation for young Australians’ intellectual, physical, social, moral,
spiritual and aesthetic development. [57] (p. 1)

Attempts to walk back some of the holism and social betterment goals in such an educational
charter, including for reasons related to new threats to global security occasioned by terrorist episodes
in New York, Washington, Bali and Madrid, were resisted when the same body met a decade later and
reinforced the holism of the declaration [58]:

Schools play a vital role in promoting the intellectual, physical, social, emotional, moral,
spiritual and aesthetic development and wellbeing of young Australians. [58] (p. 4)

The curriculum will enable students to . . . open up new ways of thinking. [58] (p. 13)

An immediate product of this newfound holism took the form of the Australian Values Education
Program [2003–2010]. The Program began with a pilot study in 2003 [59], followed by the development
of a National Framework for Values Education in 2005 [60]. A range of attached research and practice
projects took place from 2005 to 2010, the most crucial of which were the two stages of the Values

Education Good Practice Schools Project (VEGPSP) [61,62] and the Project to Test and Measure the Impact

of Values Education on Student Effects and School Ambience [63,64]. The National Framework cited the
Adelaide Declaration [57] as underpinning the spirit and intentions of the program and also made
the direct link between good practice pedagogy and the instilling of a safe, supportive environment
for learning. In other words, again, the inescapable connection between wellbeing and achievement,
between the knowledge condition and the values condition [51], between performance character
and moral character [53], between cognition, affect and sociality [54] was reinforced. By such an
understanding, holistic learning and values are seen not to be in opposition nor in any way options in
the business of learning. They are two sides of the same coin, a veritable “double helix” [65].

VEGPSP [61,62] involved three hundred and sixteen schools from all sectors, constituting
approximately 100,000 students, 5000 teachers and fifty university researchers. Fifty-one clusters,
formed from these schools, collaborated in constructing an intervention focused on the Framework’s
core values statement. Each project was supported by a university researcher who oversaw the
project and assisted in writing the cluster report. Many of the reports spoke of the enhanced calmness
and improved behavior of and communication among students and between students and teachers.
Reports spoke of the greater sense of reflectivity on the part of students, of their enhanced resilience and
more apparent social skills, of improved relationships of care and trust between students and students
and teachers, and of all of this resulting in demonstrated levels of enhanced academic diligence.
The positive effects were shown across the range of educational goals, including emotional, social,
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moral and spiritual ones, and furthermore how these impacted on academic diligence. The cognition
required for academic achievement was shown to be inseparable from holistic development. Hence,
the connection between values education and good practice pedagogy was demonstrated with sufficient
clarity to impel the new language of “values pedagogy” being coined [23]. In a word, findings confirmed
the double helix between values pedagogy and holistic learning, as evidenced by university researcher
reports from each of the two stages of VEGPSP:

. . . by creating an environment where (the) values were constantly shaping classroom
activity, teachers and students were happier, and school was calmer . . . student learning
was improving. [62] (p. 120)

Starting from the premise that schooling educates for the whole child and must necessarily
engage a student’s heart, mind and actions, effective values education empowers student
decision making . . . students can be seen to move in stages from growing in knowledge and
understanding . . . to an increasing clarity and commitment . . . and then concerted action in
living those values in their personal and community lives. [61] (p.11)

The link between an explicit values pedagogy and holistic learning was further confirmed in the
evaluation phase. The Project to Test and Measure the Impact of Values Education on Student Effects and

School Ambience [64] was designed to test and measure all the reported claims being made in earlier
phases, employing standard quantitative and qualitative instruments [63]. Claims that were verified
by means of this extra layer of testing included the following:

improved environment . . . increase in school cohesion . . . clearer sense of purpose . . . the
creation of a safer and more caring school community. [64] (pp. 10, 89, 106)

The Executive Summary of the study included statements that attempted to explain the reasons
why values pedagogy is found to be synergistic with holistic learning:

. . . as schools give increasing curriculum and teaching emphasis to values education,
students become more academically diligent, the school assumes a calmer, more peaceful
ambience, better student-teacher relationships are forged, student and teacher wellbeing
improves and parents are more engaged with the school. [64] (p. 12)

Teachers perceived that explicitly teaching values and developing empathy in students
resulted in more responsible, focused and cooperative classrooms and equipped students to
strive for better learning and social outcomes. [64] (p. 14)

Thus, there was substantial quantitative and qualitative evidence suggesting that there
were observable and measurable improvements in students’ academic diligence, including
increased attentiveness, a greater capacity to work independently as well as more
cooperatively, greater care and effort being invested in schoolwork and students assuming
more responsibility for their own learning . . . [64] (p. 6)

6. Ramifications for Teacher Education

In light of the above evidence concerning the effects of values pedagogy on holistic learning,
one might ask why it is that teacher education has not shown more signs of adjusting to accommodate
this kind of evidence. Answers to such a question are complex and one needs to be careful about
generalizing around complex and variegated issues. Nonetheless, cautious generalization can
be proffered.

For the most part, teacher education remains in our time a largely conservative, essentially service
industry, known more for its reactivity than proactivity. Teacher education tends to remain firmly in
the hands of government, with ministries of education controlling the criteria to be applied to what is
deemed acceptable in teacher education programs, often applying a form of registration as a means of
surveillance of the industry:

9
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The NSW Education Standards Authority (NESA) works closely with tertiary institutions to
assess teacher education courses. [66]

In such a circumstance, compliance to rather than disruption of government priorities and policies
will be, in large measure, the order of the day. Unless an education minister or someone in their
bureaucracy happens to have an eye for what is going on in holistic learning research, the tendency
will be for the status quo to be maintained and sometimes for teacher education to become somewhat
of a political tool, especially around election time. In this situation, the shape and form of teacher
education will be determined by its sponsors and funders in government. The likelihood that these
sponsors and funders will be responsive to the latest research, or even aware of it, is limited, to say
the least. The chances for any individual teacher educator or group thereof to make changes to the
teacher education curriculum, albeit guided by the weightiest of research, will be even more limited in
such circumstances.

Second, teacher education, along with teaching as a profession, tends to be heavily unionized.
Arguably, this is another layer of corporate life and bureaucracy whose prime task is to safeguard the
rights of its members. For example, in its ethics statement, the New South Wales Teachers Federation
has the following as its first four key principles:

1. Teachers and other educational personnel employed in any area of public education should be
members of the New South Wales Teachers Federation and uphold Federation’s policy.

2. Members should aim to improve the working conditions of all Federation members.
3. Members should be loyal to colleagues at all times and refrain from adversely criticising them in

the hearing of the public or students.
4. Members should not take part in any undesirable competitions or activities which pit member

against member and one school or educational institution against another in unhealthy rivalry. [67]

While such bodies might take up wellbeing and social issues as part of their charter, control
and protection of the profession is invariably their first and overarching concern. Least of all is it
characteristic of such bodies to be overly concerned with the latest research findings and insights
about learning.

Third, teaching and teacher education are largely corporate entities, rather than being highly
individualized, and this is seen in the way both employer and union bodies refer to them, as above.
That is, teacher educators, like teachers themselves, work essentially as teams in large institutions,
rather than on their own in private practice. As a result, surveillance and the need to conform
to corporate requirements is arguably heightened when compared with other professions, such as
medicine and law. These are all limitations on the power of individual teacher educators to disrupt the
established order regardless of the injustice entailed in it or the weight of research evidence that rails
against it.

The other factor that might explain teacher education’s relative acquiescence to the established
order is that its research base has been so largely dependent on research derived from its so-called
foundational disciplines, especially psychology and sociology, rather than overwhelmingly classroom
learning related research. As a result, teacher education has often been dependent on what we
might refer to as borrowed findings, suitable perhaps to the foundational discipline per se but not
always attuned to the realities of what is required in the actual learning site. There are exceptions to
this phenomenon [68–70] but recourse to the foundational research remains strong in the literature
that underpins much of teacher education as well as providing supposedly updated advice for
practicing teachers [71–75]. Instances of this phenomenon are seen especially in those paradigms of
learning concerned with linear stage, moral and sociocultural theories [76–79]. In spite of serious
counter-research by the likes of Gilligan [80], Hoffman [81] and Zahn-Waxler et al. [82], Freudian,
Piagetian, Vygotskyan and Kohlbergian research has often presented as offering the most enlightened
bases for the practical knowledge needed by the teacher.
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Granted the above, a further problem for teacher education could be that the basis of its
“foundations” has rested for too long on theories and research that relied on the kinds of cognition
theories that neuroscience, epistemology and philosophy, as explicated above, have been challenging
for some time. Moreover, challenges wrought by the kinds of practical classroom-based findings
identified for values pedagogy have been slow to be incorporated into teacher education. The result is
that instrumentalist thinking continues to dominate and the latest insights into holistic learning often
carry less weight than should be the case.

7. Conclusions

The article has focused on updated research on factors related to holistic learning, exploring
especially research insights gleaned from values pedagogy and associated research. The article
has juxtaposed those insights with the instrumentalism that has tended too often to dictate teacher
education directions. It is argued that this instrumentalism derives from a range of factors concerned
with teacher education’s encasement in government-driven priorities and policies as well as its heavy
reliance on research derived from its foundational disciplines, rather than from research emanating
from live learning sites. This situation leaves teacher education less potent than it should be in
producing the kinds of teachers needed to fulfil the elevated charter for schooling to offer holistic
development to each student as well as address and redress social issues of inequity and injustice.

It should be noted that the article proffers to identify some weaknesses that persist in teacher
education fulfilling what should be its essential charter, namely, to prepare future teachers to ply their
trade on the basis of the most updated and assured research about the contexts in which and the
methods by which young people’s learning is optimized. It is not intended to be critical of teacher
educators themselves nor of any particular teacher education institute. Least of all is it intended to
demean in any way the vitally important role that teachers and teacher educators play in the lives of
their students. It is intended merely to press teacher education stakeholders, be they governments,
unions, university heads, teacher education personnel, teachers or parents, to consider whether the
thrust of teacher education is guided by the latest research into holistic learning for, according to the
evidence, that is where its essential charter to advance individual wellbeing and social betterment will
be realized.
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Abstract: This article discusses the challenges of educating teachers in Finland. As a goal in teacher
education for the 21st century we propose the purposeful teacher, referring to a teacher who has
a long-term moral commitment to serve students, the school community and society. Our data
collected from student (N = 912) and practising (N = 77) teachers yielded information on the purposes
they identified as important in their lives. The survey included quantitative instruments and open-
ended questions. The teachers identified happiness, relationships, work and self-actualisation as
the most important contents of their aspirations. All the content categories could be understood as
potential purposes in that the benefit extended beyond the teachers themselves. However, almost
half of the student teachers (46%) and over half of teachers (55%) revealed only self-orientation.
Less than half of them (43%, 36%, respectively) showed a beyond-the-self orientation, which is
indicative of a purposeful teacher. Among the practising teachers, teaching appeared to be mainly a
mediating factor in realising their purposes or aspirations. These results have implications related to
contemporary teacher education in Finland. Both pre- and in-service teachers need to know about
purposeful teaching in order to find meaning in their work.

Keywords: purpose in life; purposeful teacher; teacher education; Finland

1. Introduction

The changing situation in teacher education and the new demands of the 21st century
call for teachers who find both a personal and a societal purpose in teaching, and who can
commit to the teaching profession in the long term [1]. We propose purposeful teaching
as a goal in teacher education to meet the challenges of the 21st century. Finland needs
teachers who are ethical professionals with the freedom and responsibility to teach in ways
that build meaning and purpose for themselves and for their students. Our aim in this
article is to find out what purposes Finnish preservice and in-service teachers identify as
important in their lives and in their profession.

A major goal within research-based teacher education in Finland for the last thirty
years has been to produce pedagogically thinking, academic and autonomous teachers [2].
The new demands of the twenty-first century and the decreasing number of aspiring
teachers emphasise the need for meaningful teacher education that combines the personal
and professional interests of the learners [3].

As a notion, the purposeful teacher for the twenty-first century builds on the concept
of purpose in education. In their relatively novel operationalisation, Damon, Menon,
and Bronk [4] define purpose as “a stable intention to accomplish something that is both
meaningful to the self and of consequence beyond the self over time” (p. 212). This
definition is rooted in Viktor Frankl’s [5] notion concerning the role of meaning and
purpose in individual well-being, resilience and agency: one can find meaning through
purpose in situations in which even basic needs are not met. In other words, knowing
one’s goals and committing oneself to them constitutes a moral beacon or compass [6]
that encourages one to overcome challenges and stress and to find hope and resilience for
the future. Using Damon et al.’s [3] definition of purpose as a basis, Tirri [1] describes a

15



Educ. Sci. 2021, 11, 29

purposeful teacher as someone with a long-term moral commitment to teaching that is both
meaningful personally, and benefits students, colleagues and society. These definitions
of purpose and a purposeful teacher share three dimensions: (1) long-term engagement,
(2) personal meaningfulness, and (3) contribution beyond-the-self. The beyond-the-self
dimension highlights the noble and moral character of purpose [7]. Accordingly, neither
an aspiration nor a teacher devoid of prosocial aims can be identified as purposeful.

According to Day [8], highly committed teachers are associated with quality, vocation,
calling and moral purpose. He also argues that moral purpose defines the nature of
professionalism in teaching, the implication being that teaching is not just a job [8]. It
could therefore be considered a vocation requiring deep personal commitment, as well as a
profession with clear ethical codes [9]. As Tirri [1] states: “purposeful teachers are those
who can combine the vocational and professional aspects in their work” (p. 2). In other
words, teachers need to internalise a purpose as a virtue if they are to serve others within
their profession [10]. Virtue-based approaches to education may help teachers to experience
teaching as a morally fulfilling experience and allow them to reflect their personal purposes
in relation to work [11]. Moral purposes in this context include the projection of optimism
for the present and the future, commitment, and resilience to teaching in demanding
circumstances [1].

Earlier research conducted among Finnish teachers has shown that they cannot sep-
arate personal and professional aspects in their teaching [9]. Their own moral character
influences how they interact with their pupils and find meaning in their work. Ethical codes
for teachers provide a professional value basis and guidance on how to develop in their
profession. The ethical code for teaching in Finland, established in 1998, defines dignity,
truthfulness, fairness, responsibility and freedom as core values [12]. It also highlights
commitment to students, colleagues and the school community, as well as the importance
of maintaining one’s own well-being. These commitments were further strengthened
through the Comenius Oath for teachers introduced in 2017 [13]:

“As a teacher I am engaged in educating the next generation, which is one of the
most important human tasks. My aim in this will be to renew and pass on the
existing reserve of human knowledge, culture and skills. I will make continuous
efforts to maintain and develop my professional skills, committing myself to the
common goals of my profession and to the support of my colleagues in their
work. I will act in the best interests of the community at large and strive to
strengthen the esteem in which the teaching profession is held”.

New teachers taking this Oath demonstrate their commitment to the ethical values and
practices of their profession, in a similar manner to medical doctors abiding by the code of
medical ethics.

The Finnish teachers’ ethical code and Comenius Oath reflect Oser’s [14] professional
ethos of teachers that requires devotion to responsibility for actualizing justice, care, and
truthfulness in instruction and interaction. Differences in ethos relate to how these dimen-
sions are combined in teachers’ daily practices, and the kind of strategies that are adopted
if these values cannot be realised simultaneously: this is a moral dilemma in teaching [14].
In the Finnish context, teaching is understood as a moral activity, and teachers see them-
selves as ethical professionals who are committed to acting in the best interests of their
students [15]. However, this kind of ethos cannot be taken for granted. In terms of teacher
education, therefore, there is a constant need to update curricula to meet challenges related
to changing society and globalisation.

In our vision to educate purposeful teachers we join researchers e.g., [16,17] and
institutes of higher education [18] with a growing interest in the well-being of students,
manifested in their support of reflection on who they want to become as persons and what
they think would be a meaningful professional life. In recent years, for example, top US
universities such as Harvard, New York University, Stanford, and Yale have created courses
and programmes that give students the opportunity to reflect on their values, goals, and
commitments, thereby to cultivate and develop their beyond-the-self oriented purposes
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(e.g., [18]; see also [6,19]). The present study explores the extent to which the goal of the
purposeful teacher presented above is evident in empirical data gathered from Finnish
student teachers and practising teachers. We sought answers to the following research
questions:

1. What purposes do Finnish teachers find important in their lives?
2. How do Finnish teachers incorporate professional aspects into their life purposes?

2. Materials and Methods
2.1. Participants

This study consists of two sub-studies. The participants of the first one were Finnish
student teachers from the University of Helsinki (N = 912, age M = 27.79, SD = 7.53, min 18,
max 57; nfemale = 728; 80%, nmale = 177; 19%, nno gender information = 7; 1%), who completed
the survey at the beginning of “General didactics” course (n = 602; 66%) or at the beginning
of their teaching practicum course (n = 310; 34%). The aims of the participants were
to become: (1) Kindergarten teachers specialised in early-childhood education and care
(n = 172; 19%); (2) class teachers at elementary school (grades 1–6; n = 141; 18%); and (3)
subject teachers at lower- and upper-secondary schools (grades 7–9, I-III, n = 576; 63%). The
Kindergarten and class teachers were majoring in educational sciences. The subject teachers
were majoring in foreign languages (n = 115); maths and science (n = 100); Finnish language
and literature (n = 96); religious education (n = 67); handicrafts and home economics
(n = 56); adult education (n = 50); social sciences (n = 49); biology and geography (n = 38);
and special education (n = 21); no answer (n = 6).

The participants of the second sub-study were practising teachers in a Finnish school
for basic education (N = 77, age M = 42, SD = 11.13, min 24, max 68, nfemale = 63; 82%,
nmale = 14; 18%) in Helsinki. They included class teachers (grades 1–6; n = 27; 35%) and
subject teachers (grades 7–9; n = 35; 47%). Thirteen (18%) of them taught special-education
classes or provided such services. One did not specify the field. The class teachers had
majored in educational sciences. The subject teachers had majored in foreign languages
(n = 9); maths and science (n = 7); Finnish language and literature (n = 6); handicrafts and
home economics (n = 5); social sciences (n = 2); biology and geography (n = 2); physical
education (n = 2); music education (n = 2).

2.2. Procedure and Instruments

In the first sub-study the student teachers answered an online version of the Youth
Purpose Around the World survey [20], of which two measures were used in the present
study. The authors of this paper, who are native speakers of Finnish, translated the measures
from English into Finnish, and the questions were back-translated into English to confirm
the accurate conveyance of the meaning.

Contents of purpose among the student teachers were assessed on a 20-item version
of Roberts and Robins’s [21,22] Life Goals Questionnaire, which has seven content areas:
relationship-related (α = 0.609, 3 items), hedonistic (α = 0.721, 3 items), social (α = 0.625,
2 items), economic (α = 0.721, 4 items), religious (α = 0.870, 2 items), political (α = 0.589,
2 items), and aesthetic (α = 0.696, 4 items). The items were rated on a five-point Likert
scale in response to the question: “How important are the following goals in your life?”
(1 = not important to me, 5 = very important to me). For example, the relationship goal
was measured as follows: “having good relationships with my family members”, “having
children”, and “having a satisfying marriage/relationship.” The hedonistic goal items
were: “having new and different experiences”, “having an exciting lifestyle”, and “having
fun”, and the social goals: “volunteering in the community” and “helping others in need”.
The fact that the political dimension contained only two items could explain the below
0.60 alpha value that indicates low internal consistency.

The respondents were also asked an open-ended question: “What is your purpose in
life?” [23], the aim being to see how well Roberts and Robins’s [21] questionnaire captures
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future teachers’ aspirations and to find out how these student teachers incorporated
professional aspects into their life purposes.

In the second sub-study, practising teachers answered the same open-ended question
as the student teachers, as well as an explicit question designed for the study about how
their purpose related to their profession: “How is teaching related to your purpose in life”?

2.3. Analyses

The scales of Roberts and Robins’s [21] Life Goals Questionnaire were tallied, and the
means, standard deviations and correlations were calculated. Spearman’s nonparametric
correlations were also computed in relation to the background variables (gender, age and
education). IBM SPSS Statistics was utilised in these analyses. Further, following the
analysis of the qualitative data, the results were quantified, cross-tabulated and subjected
to Pearson’s chi-square test, with the same background variables as mentioned above. The
simultaneous assessment of the quantitative and qualitative results facilitated triangulation
of the datasets, which were mixed and brought together to complement each other and
thereby build a more valid and holistic picture of the topic in question [24].

A qualitative content analysis [25] of the written descriptions was conducted on two
levels. The unit of analysis on the first level comprised words, phrases or sentences that
communicated one specific content category. Roberts and Robins’s [21] seven categories
mentioned above were utilised as a deductive framework, and there were four additional
categories (happiness, self-actualisation, work, and health) identified in previous studies on
Finnish students of social services [26] and theology [27]. A total of 2095 content categories
were identified from the descriptions given by the student teachers (N = 912), indicating 2.3
per respondent; the corresponding figures among the practising teachers (N = 77) were 122
in total and 1.6 per respondent. Below we present typical responses with symbols referring
to the units of analysis:

“Happiness” (Student teacher 1007).

“Family, good standard of living, nice job, feeling good and happiness” (Stu-
dent teacher 4764).

“To be present for myself and other people and make the world a better

place for every one of us. Distribute humanity, understanding and friendship,
experience and make memories.” (Student teacher 1001).

(Symbol = Content category: Bolding = Happiness, Italics = Relationships,
Underlining = Work, Bolding and Italics = Social, Bolding and underlining =
Economics, Italics and underlining: hedonism).

These examples show the relatively condensed nature of the participants’ responses, which
was also the case with the practising teachers’ statements. Therefore, all individual words
were considered in the analysis.

Second, we analysed the self- and beyond-the-self (BTS) -orientations in the content
categories. For example, the sentence, “to live a happy life and to make others happy, too”
implies an association between happiness and both self- and BTS-orientation. Thus, the
second unit of analysis was the beneficiary of the aspiration, whether it was the teachers
themselves or/and others. The coding was entered into an Excel table in which each
content category covered two columns, one for self- and one for BTS-orientation. If the
teacher did not explicitly mention any beneficiaries, self-focus was assumed.

The practising teachers’ answers to the question “How is teaching related to your
purpose in life?” comprised descriptions defining associations between teaching and
purpose. They were coded into three categories: self, other, and self-and-other, utilising the
same protocol as described above.

To check reliability, both authors coded 10 per cent of the data. Cohen’s kappa
values [28] were calculated to evaluate interrater reliability: for example, the kappa values
for happiness-self and happiness-other were 0.750 and 0.671, respectively. The kappa
values of 18 categories ranged between 0.542–1.000 (M = 0.768, SD = 0.144). Four categories
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(politics-self, hedonistic-other, health-other, aesthetic-other) occurred rarely in both the
co-coded and the whole data. Thus, even one discrepancy could lower the kappa-value to
an unacceptable level (−0.012–0.000). Disagreements were discussed and adjustments to
the code book were made accordingly. The first author then conducted the analysis of the
remaining data sets.

3. Results
3.1. Contents of Purposes Among Finnish Student Teachers and Practising Teachers

According to the means of the seven dimensions of Roberts and Robins’ [21] scale
the most important content categories of the student teachers were relationship-related,
hedonistic, social and economic (Table 1). Religion, aesthetics, and political influence were
rated the lowest. The majority of the variables correlated statistically significantly with
each other (Table 1).

Table 1. The contents of the Finnish student teachers’ aspirations as measured on Roberts and Robins’ (2000) scale.

Student Teachers N = 912 Non-Parametrical Correlations

Categories of
Roberts and Robins’s scale N M (SD) 1 2 3 4 5 6

Relationships 907 4.29(0.78) -
Hedonism 909 3.73(0.80) 0.133 ** -

Social 911 3.23 (0.89) 0.140 ** 0.231 ** -
Economic 911 2.72(0.75) 0.277 ** 0.359 ** 0.065 * -
Religion 910 2.02(1.25) 0.138 ** 0.012 0.289 ** 0.022 -

Aesthetics 910 1.78(0.77) −0.051 0.192 ** 0.238 ** 0.211 ** 0.190 ** -
Political influence 910 1.61(0.73) 0.062 0.258 ** 0.233 ** 0.453 ** 0.105 ** 0.259 **

** p < 0.01, * p < 0.05.

Table 2 reports the content analysis of the written responses and shows how Robert
and Robins’s categories did not capture some of the most frequently mentioned contents,
including happiness, work, and self-actualisation as well as less frequently declared health.
However, the others were in practically the same order as reported above.

Table 2. The contents of the Finnish students’ and practising teachers’ aspirations according to the written statements.

Student Teachers N = 912 Practising Teachers N = 77

Categories in the
written statements N % Self

n
% Other

n
% N % Self

n
% Other

n
%

Happiness 568 62 520 57 182 20 55 71 52 68 20 26
Relationships 402 44 318 35 133 15 10 13 5 6 5 6

Work 311 34 274 30 69 8 11 14 8 10 3 4
Self-actualization 245 27 240 26 23 3 21 27 21 27

Hedonism 158 17 158 17 3 0 11 14 11 14
Social 112 12 26 3 96 11 3 4 3 4

Political influence 105 12 19 2 94 10 5 6 1 1 4 5
Economic 70 8 69 8 5 1 1 1 1 1
Religion 51 6 37 4 24 3
Health 44 5 43 5 5 1 4 5 4 5

Aesthetics 29 3 24 3 8 1 1 1 1 1

The numbers related to the written responses refer to the number of participants. N
means how many participants mentioned this particular content, and n refers to how many
participants expressed the content benefitting oneself or others. The content categories
in italics were created inductively by Manninen, Kuusisto, and Tirri [26] and Tirri and
Kuusisto [27].
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The main content category for over half of the student (n = 568, 62%) and practising
(n = 55, 71%) teachers was happiness (Table 2). The participants referred explicitly to
happiness, becoming happy or having a good life, a balanced life, being a good person
and being loved. Happiness was generally self-oriented, but it was also wished for others
including people who were close, or generally everyone. Participants did not wish to
pursue happiness at the expense of others, aspiring instead to achieve it “while respecting
all people and nature” (Student teacher 1208) or “while causing as little damage as possible
to the rest of the world” (Student teacher 1265). Some of them expressed happiness as
their ultimate goal, which they were realising via other and more concrete goals such as
having a family, doing meaningful work, self-development, living in accordance with their
values, helping others, making the world a better place, having enough income, serving
God, maintaining health or doing art. In some cases, happiness was a prerequisite for a
higher-level aspiration such as working as a teacher or being a parent, for example one
participant mentioned: “ . . . When I am happy I am a better mom.” (Student teacher 2271).

Almost half (n = 402, 44%) of the student teachers placed relationships at the core of
their aspirations. They wanted to have their own family, spouse, and children, to become a
good mother or father, and to have close friendships. An older student pointed out that
because she no longer had a family, her friends had become even more important in her life.
In addition to mentioning relationships bringing meaning to themselves, the participants
expressed a BTS-orientation in how they would take care of their family and raise their
children “to become good people who can take others into account” (Student teacher 1331),
considering it important to “create as good a basis for life as possible for their children”
(Student teacher 1172). Parenthood had even changed their life purpose, as one student
wrote: “Becoming a mother deepened my purpose. My task as a mother is to help my child
to find a good life.” (Student teacher 2271).

Twenty-seven per cent (nstudent teachers = 245, npractising teachers = 21) of the teachers
rated self-actualisation among the most important content category. They wanted to learn
new things and to focus on self-development, in line with the notion of lifelong learning and
the ethical code of Finnish teachers [12,13]. Even though self-actualisation naturally relates
to the self, the teachers wished to share their learning and to give the same opportunities
to others: “I want be an example, showing how people can live their lives as they wish, in
freedom, joy and love” (Student teacher 1053); “My purpose is to be my authentic self and
also to help other people to be what they truly are.” (Student teacher 1378).

Even hedonistic life goals were considered potential purposes: not only did the
teachers want to enjoy life themselves, they also wished to help others to do so, to have
new experiences, and to travel.

Among the Finnish teachers, social goals (included helping) (nstudent teachers = 112,
12%, npractising teachers = 3, 4%) and having political influence (nstudent teachers = 105, 12%,
npractising teachers = 5, 6%) were more often oriented beyond-the-self than towards self
(Table 2). The student teachers in particular wanted to help the weak and to engage in
voluntary work for children, youth, animals and nature. Some of them felt passionately
that they were put on earth to help children in need: “My existence is about helping abused
children” (Student teacher 4376). Political influence was related to helping and influencing
on the societal and global levels. The participants were determined to “make the world
a better place” (Student teacher 4162) and “to live so that forthcoming generations could
live in a safe (economically stable, free of conflict) and diverse (plentiful natural resources,
stable climate, clean nature) (world)” (Student teacher 2117). Helping others and having
political influence were also seen as benefitting oneself: “(my purpose is) to help others
and through that to help myself” (Student teacher 1122).

Contents related to economic matters, religion, health, and aesthetics were rated the
low both on Roberts and Robins’s scale and in the written responses (Tables 1 and 2).
Orientation to financial wealth among the teachers was relatively modest. They aimed
to be economically independent and to be able to support themselves and their future
family, and to support those in financial need: “I also want to be independent financially.
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To help those closest to me, and other people, also financially” (Student teacher 1079). Even
though religion and spirituality were on a general level mentioned seldom, these matters
were highly important for some individuals, even providing a framework and a basis for
their whole life [27,29]. This was also evident in Roberts and Robins’s scale, in the largest
standard deviation within religion category (SD = 1.24).

A few teachers (nstudent teachers = 44, npractising teachers = 4) mentioned having a long and
healthy life or being creative in music and writing (nstudent teachers = 29, npractising teachers = 1),
such as: “To become a musician” (Student teacher 1371); “To be a published author”
(Student teacher 4598).

Sixty (7%) of the student teachers and one practising teacher were still unclear about
their purpose, or they were searching for one. Some students (n = 37; 4%) claimed not to
have a purpose and did not see the relevance of this type of reflection: “life does not have
a purpose” (Student teacher 1050); “you cannot define one clear purpose. It is vain and
not relevant. You just need to live” (Student teacher 1166); “I do not commit nor want to
commit (to any purposes) because I really do not want anything so desperately. Goals and
aims I do have, like becoming a teacher” (Student teacher 1076).

Table 3 shows the associations between the quantitative and qualitative data and the
background variables. Among the student teachers, six of the content categories were
statistically significantly more important for females than for males. However, of these,
the relationships category was the only one in which gender difference was detected in
both the quantitative and the qualitative data. There were a few age-related similarities
in the quantitative and qualitative datasets: among both student teachers and practising
teachers, for example, members of the youngest group (18–28-year-olds) showed the most
interest in hedonistic aspirations. Moreover, work was important among the youngest
group of students as well as the oldest group of practising teachers. With regard to
educational background, students who were aiming to become class and Kindergarten
teachers differed from those aspiring to be subject teachers: the class teachers specifically
highlighted happiness, hedonism, and helping others (social), whereas the Kindergarten
teachers emphasised relationships, helping others, work, political influence, as well as
hedonistic and economic interests.

Table 3. The contents of the Finnish students’ and the practising teachers’ aspirations in relation to gender, age, and education.

Student Teachers N = 912 Practising Teachers N = 77

Gender Age Education Gender Age Education
rs χ

2(1) rs χ
2(2) rs χ

2(2) χ
2(1) χ

2(2) χ
2(2)

Happiness 33.181 *** Fem 0.778 14.133 ** C 1.192 0.708 0.933
Relationships 0.217 ** 9.665 ** Fem −0.058 1.586 −0.246 ** 10.378 ** K 0.811 0.082 1.079

Work 5.952 * Fem 7.553 * 18–28 7.805 * K 0.883 9.126 * 40– 1.793
Self-actualization 6.542 * Fem 1.246 1.814 0.497 0.743 0.041

Hedonism 0.089 ** 0.004 Fem −0.239 ** 8.093 * 18–28 −0.179 ** 2.983 C,K 0.014 7.467 * 18–28 0.756
Social 0.149 ** 0.016 Fem 0.030 0.570 −0.170 ** 0.086 C,K 0.755 5.103 2.743

Political influence −0.053 3.063 −0.011 2.611 −0.111 ** 2.696 K 0.001 3.384 1.798
Economic 0.090 ** 0.525 Fem −0.146 ** 8.517 * 18–28 −0.119 ** 9.334 ** K 0.245 0.720 1.876
Religion −0.002 1.396 0.033 1.318 −0.033 1.415
Health 0.392 1.626 3.526 0.082 3.000 0.239

Aesthetics −0.042 6.428 * Male 0.026 0.905 0.000 1.387 0.245 0.720 4.559

rs = Spearman’s non-parametric correlation; χ2(d) = Pearson’s chi-square. *** p < 0.001, ** p < 0.01, * p < 0.05. Compared groups: Gender:
Fem = Female, Male; Age: 18–28, 29–39, 40–; Education: K = Kindergarten teacher (only student teachers), C = Class teacher, S = Subject
teacher, Sp = Special education teacher (only practising teachers).

When we looked at self- and BTS-orientation on the individual teacher level (Table 4)
we noticed that about half of the respondents had expressed only a self-orientation in their
answers (nstudent teacher = 420; 46%; npractising teacher = 42; 55%). Around 40 per cent had
manifested BTS-orientation (nstudent teacher = 392; 43%; npractising teacher = 28; 36%), including
those who only focused on others or who combined a self- and BTS-orientations. Finally, we
were able to identify a family orientation (nstudent teacher = 54; 6%; npractising teacher = 2; 3%),
mention of their own family being the only indicator of taking into account the perspectives
of others. No statistically significant differences were found between orientation and gender
or education. However, there was a statistically significantly association with age among
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the student teachers: self-orientation was supported by over half of the 18–28-year-olds
(n = 314, 53%) whereas the numbers were lower in the other groups (29–39-year-olds n = 82,
36%; over 40-year-olds n = 25, 29%).

Table 4. Purpose orientations.

Orientations
Student Teachers

N = 912
%

Practising Teachers
N = 77

%

Self 421 46 42 55
Beyond-the-self (Other or self + other) 391 43 28 36

Family as the only other 54 6 2 3
No purpose 37 4 1 0
No answer 9 1 4 5

3.2. Finnish Teachers Incorporating Professional Aspects into Their Life Purposes

As shown in Table 2, work (nstudent teachers = 311; 34%; npractising teachers = 11; 14%) was
among the major contents of purpose. The student teachers wanted to find work that was
meaningful and purposeful. Ten per cent (n = 100) of student teachers explicitly mentioned
teaching as their dream, calling or purpose: “My purpose in life is to teach what I can
and whom I can, to help others to grow and to understand life” (Student teacher 1064).
“(For me the most important purpose is to have a happy relationship and family life) and
secondly to defend children’s rights to a good life and participate in their upbringing as
a Kindergarten teacher” (Student teacher 1330). The majority of participants used words
such as work, job and occupation, which in the context of teacher education and school
could be interpreted as referring to the teaching profession. Nevertheless, some student
teachers seemed to refer to other occupations, and some wrote about their uncertainty
with regard to their professional path: “Professionally I do not have a clear purpose, even
though I am studying to become a teacher” (Student teacher 4129).

When the practising teachers were asked directly how teaching related to their pur-
pose, the majority (n = 60; 78%; Table 5) replied that their aspirations were actualised in
teaching, which brought happiness, meaning, learning experiences, and opportunities
for self-actualisation: teaching was seen as a mediator, indicating self-orientation. The
respondents also pointed out that teaching offered opportunities to help and guide children
and young people, thereby demonstrating a BTS-orientation. A few (n = 5; 6.5%) did not see
a link between their purpose and teaching, and some (n = 12; 15.5%) gave unclear answers.

Table 5. Teachers’ perceptions on how teaching manifests in their life purposes.

Categories
Practising Teachers

N = 77 (%)

Teaching as a mediator 60 (78)
Beyond-the-self-orientation (Other or self and other) 34 (44)

Self-orientation 26 (33)
No role 5 (6.5)

Unclear answer 12 (15.5)

4. Discussion

In this article we have discussed the challenge of educating purposeful teachers in
Finland. Given the new demands of the 21st century and the decreasing number of teacher
candidates in Finland, we perceive a need for more emphasis on meaningful teacher
education that combines the personal and professional interests of future teachers. We
analysed data from student teachers (N = 912) and practising teachers (N = 77) to find
out what purposes Finnish teachers considered important in their lives and how they
incorporated professional aspects into their life purposes.

We assessed the interests of Finnish student teachers using Roberts and Robins’s [21]
Life Goal Questionnaire, and we found that relationships and hedonistic goals were the
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most valued, and economic matters, religion, aesthetics and political influence were the
least important. These results align with those reported in the original study conducted
among American undergraduate students [21] and Finnish university students of social
services [26]. However, qualitative content analysis of the student and the practising
teachers’ own descriptions revealed that Roberts and Robins’s categories did not capture
all of the major content categories, namely happiness, work, and self-actualisation. All
in all, happiness and relationships were the most frequently mentioned contents, as they
were among Finnish students of social services [26]. These contents also reflected the goals
and values identified in national samples of Finnish youth and young adults [30].

In addition to analysing the content categories, we also considered the beneficiaries
of the teachers’ aspirations: whether their aspirations demonstrated a self-orientation, or
whether they were interested in contributing beyond-the-self. The results showed, first,
that all contents were associated with both orientations, illustrating empirically that even
hedonistic goals may benefit others, and that social purposes (interest in helping and volun-
teering) may include self-focused motivations. Second, they imply that using only content
categories as indicators of self- or beyond-the-self -orientation might not be enough [6,31],
thereby highlighting the need to develop qualitative approaches that illustrate how indi-
viduals construct meanings and connect them to their aspirations. Nevertheless, contents
related to social issues, political influence and religion were generally strongly allied with
beyond-the-self-orientation, whereas all other contents related mainly to self-orientation.

We also found that most of the descriptions of the students and the practising teachers
were self-oriented, indicating that within Damon et al.’s [4] and Tirri’s [1] framework these
participants did not exhibit the purpose or the profile of a purposeful teacher. Further,
for some the other-focus referred only to their own family. Self-orientation was especially
prevalent among the youngest student teachers, aged 18–28. There was a visible association
between personal life purpose and work in 34 per cent (n = 311) of the student teachers’
and 14 per cent (n = 11) of the practising teachers’ statements, but only ten per cent in
total explicitly mentioned teaching as their dream, calling, or purpose. Moreover, work
was referred to mainly as self-beneficial and only a minority of the participants mentioned
serving other people, society, or other noble causes. The majority of the teachers did not
refer to teaching in their answers at all, nor did they consider it important to contribute
to the well-being of other people or society. However, when the practising teachers were
asked directly how their purpose in life was associated with their work, over half of them
identified a link: teaching was seen as a mediator in realising their personal purposes
or aspirations. Through teaching they could make their own life meaningful, actualise
themselves, and contribute to the lives of others.

From the perspective of the purposeful teacher, the results of the present study reveal
challenges for teacher education. Finnish teachers seem to be rather self-oriented, inter-
ested in their own meaning-making, and in what benefits themselves. The rather strong
prevalence of self-orientation among Finnish student teachers and practising teachers
could be one possible explanation for teacher burnout and attrition, since according to
previous empirical studies, self-orientation does not help individuals to face and cope with
challenges as well as focus on benefitting others [32]. Teacher education in the twenty-
first century should therefore nurture more beyond-the-self -orientation in teachers and
explicitly help them build bridges between personal purposes and the teaching profession.
This kind of approach could support professional learning among teachers, especially from
a motivational perspective [3]. The educational system in Finland is well known for its
whole-person approach that takes into consideration not only the cognitive but also the
affective, behavioural, moral, social, physical, and spiritual domains [33]. Given the results
of this study, it seems that Finnish teacher education has not been able to actualise this
approach in its programs.

Thus, our results indicate the need for a whole-person approach to teacher educa-
tion that helps prospective teachers to reflect on and develop their purposes, from self-
orientation towards beyond-the-self orientation. Concretely, Finnish universities should
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establish opportunities in teacher education to reflect on teacher ethics and purposeful
teaching [18]. Some methods have already been developed. Tirri and Kuusisto [34], for
example, have presented a case-study approach in which teachers learn to analyse teaching-
studying-learning experiences and to identify elements that make teaching purposeful and
learning personally meaningful. Nevertheless, findings from the present study indicate that
more systematic procedures and policies are needed to build more sustainable approaches.

The study has several limitations. First, even though we had extensive data from
student teachers, the practising teachers represented only one Finnish basic-education
school, and the sample (N = 77) is too small to draw generalisable conclusions. Second,
both datasets were cross-sectional in nature, which means that the study gives a state-of-the
art overview and as such contributes to both fields of study, namely teacher education
and purpose, but it does not identify the developmental aspects of life purposes among
teachers. Longitudinal research and intervention are needed to find out how purpose
develops during pre- and in-service teacher education, and how whole-person approaches
support the development of personal and professional purposes and their meaningful
integration. Third, considering the relatively short nature of the written statements, a series
of in-depth analyses of interviews with focus groups and privileged witnesses, and of
narrative writings could provide a more nuanced and deeper understanding of teachers’
life purposes and their links to teaching.

To conclude, the findings of the present study have implications concerning research
and practice in teaching and teacher education. Teacher education needs ethical frame-
works and moral goals that promote the education of good individuals and citizens for the
twenty-first century who find meaning and purpose in serving others. In this paper, we
have found the purposeful teacher as a challenge but also a moral goal for teachers of the
twenty-first century. With these contributions we hope to advance purposeful education
and advocate the development of purposeful teaching that could be applied in teacher
education around the world.
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Abstract: Initiatives for preventing radicalization and violent extremism through education (PVE-E)
have become a feature of global educational policy and educational institutions across all phases,
from early childhood to universities, also in Finland. If schools may be regarded as safe spaces here
for identity and worldview construction and experiences of belonging, the specific subject matter of
PVE-E is also dangerous territory. Not least because of PVE-E’s focus on radicalization, but above
all because of perceptions of schools being used as an adjunct of governmental counter-terrorism
policy. We argue that understanding young people’s views on issues related to radicalization and
violent extremism is critical in order to develop ethical, sustainable, contextualized, and pedagogical
approaches to prevent hostilities and foster peaceful co-existence. After providing some critical
framing of the Finnish educational context in a broader international setting, we thus examine young
people’s views (n = 3617) in relation to the safe spaces through online survey data gathered as a
part of our larger 4-year research project Growing up radical? The role of educational institutions in

guiding young people’s worldview construction. Specifically focused on Finland but with potentially
wider international implications, more understanding about the topic of PVE-E is needed to inform
teacher education and training, to which our empirical data makes some innovative contribution.

Keywords: prevention of violent extremism through education; safe space; dangerous territory;
teachers’ beliefs; teachers’ skills; identity; worldviews

1. Introduction

The rise of nationalism, the threat of terrorism, and the seeming increase in violent
attitudes all appear omnipresent in public debate, in Finland as in other countries. In many
countries, children and young people are as often part of the story as the adults. Thus,
although there have not been large-scale acts of violence and indeed the incidents classified
as terrorism in Finland are scarce, the school shootings in Finnish educational institutions
in recent history shocked the nation and left incisions, especially in the collective memory
and sense of security of young people [1].

The challenges these developments pose for societies and their educational institu-
tions are growing and becoming more complex [2–5]. As possible approaches for the
prevention of violent attitudes, radicalisation, and extremism in education, authorities and
scholars from various fields have suggested, for example, peace education [6], citizenship
education [7], religious education [8], or fostering of national values [9]. With a focus on
promoting non-violent dispositions, increasing awareness and understanding of others,
and caring for the welfare of others in a peaceful manner [10], education on peace, democ-
racy, and human rights can be seen as opposite for violence, radicalisation, and extremism,
and thus considered as potential means towards combatting and preventing these [11–13].
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Human rights and the international system that supports them have, however, also been
characterized and critiqued as being themselves part of the problematics of a dominant
global north, and this a source of conflict and dissent [14,15]. This has become especially
apparent in recent debates around “decolonising the curriculum” [16].

Contentious matters aside, the issues of violence and extremism are never actually far
from the surface of international educational policy. Yet, while traditions of human rights
and cultural understanding have a long tradition in Finnish education [17], policy and
research on the prevention of violent extremism, physical and ideological, has become a
new phenomenon in Finland, as it has worldwide [4,18,19]. Rather novel as a specific field
of study, the manner in which PVE-E has emerged is quite extraordinary, though the jury,
so to speak, is out on the actual effectiveness of such programmes, including in teacher
education and training [20]. Many questions therefore remain open when it comes to the
prevention of violent extremism through education (PVE-E) in the institutional context,
especially in the pedagogical sense.

In sum, initiatives for the countering and preventing violent extremism through
education (PVE-E) have become a feature of global educational policy and educational
institutions across all phases, from early childhood to universities. If schools may be
regarded as safe spaces here for a pastorally sensitive reflection on matters of child safety
and harm, the specific subject matter of PVE-E is also dangerous territory. Not least
because of PVE-E’s focus on radicalization, but above all because of perceptions of schools
being used as an adjunct of governmental counter-terrorism policy. For the purposes
of developing pre-service teachers’ knowledge here—PVE-E policies now involving the
educational systems they will enter—understanding young people’s views on issues related
to radicalization and violent extremism form, we argue, a critical element in policy and
pedagogical critique. After providing some critical framing of the Finnish educational
context in a broader international setting, we thus examine young people’s views in
relation to these issues, data gathered as a part of our 4-year research project Growing up
radical? The role of educational institutions in guiding young people’s worldview construction.
Specifically focused on Finland but with potentially wider international implications, more
understanding about the topic of PVE-E is needed to inform teacher education and training,
to which our empirical data makes some innovative contribution.

2. Worldviews and Values in Finnish Education

Education, especially through the formal system of schooling, is one of the core
processes through which communities, such as nations, socialize their younger generations
and thereby also create and maintain societal cohesion. By transmitting those values
and ideas that the society regards important, formal education strengthens the idea of a
collective identity and the unity of the group, such thinking is increasingly an important
part of international educational policy, including but extending far beyond programs of
citizenship [21,22].

Often with a pervasive multidimensional dimension of inherited and acquired culture,
worldview is here referred to as an individual’s unique ontological, epistemological, and
ethical orientation to the environment [23] and the ontological foundation for values,
beliefs, and knowledge used in meaning-making and for making choices [24]. Worldview
functions as a philosophy of life, which is in a critical role in understanding reality and
in providing satisfying meanings to life questions. It may also refer to group values and
epistemologies, which function to define understandings of what can be known and how
to construct ideas of oneself and “the other” [25,26]. Children and youths’ worldviews are
increasingly hybrid in nature, merging elements from a variety of religious, secular, etc.
sources or traditions [27], and new forms of often very individualized spirituality [28,29].

To discuss prevention of radicalization and extremism, in other words, countering
of worldviews and mindsets that are considered as harmful or dangerous and thus pre-
ventable, it is necessary to first define those values and worldviews that are considered
as normative and accepted and in line with societal status quo [4]. Finland’s educational
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system is based on an ethos of equality and inclusion [30,31]. There are very few private
schools in Finland and all levels of pre-primary, basic, upper secondary, and university
education are publicly funded and aimed to be inclusive of all children. School education
in Finland is based on the values of humanity, equity, and democracy, stated in the Na-
tional Core Curricula [31]. While the foreign-born population is still relatively small [32],
plurality of attitudes and worldviews is increasing in Finland, which is also demonstrated
by the growing demand for school education in different religions and mother tongues,
which are offered for pupils based on their guardian’s request [33]. The Finnish model of
religious and secular ethics education has been praised for the ways in which it supports
the freedom of religion identified in the universal declaration of the human rights [34].
However, the model has also been strongly criticized for separating the students according
to their memberships, as well as for the fact that students do not necessarily identify
themselves with the tradition they are assigned to [35]. Although the school system is
officially non-denominational, Finland has a strong connection to the Evangelic-Lutheran
church in its history and this has created a national hegemony that, despite secularization,
impacts several layers of the society, including basic education. Despite the remarkable
decrease in memberships of the Lutheran Church in the past decades, a vast majority of
Finns (71%) affiliate with Lutheranism [36] at least nominally, and consider Lutheranism as
part of “Finnishness”. While this percentage does not necessarily tell much about the ways
in which people identify as being religious or non-religious, it provides an example of the
hegemonic position that Christianity has had, and still has, in being the main religious
tradition in Finland.

While the objectives of school education are defined in the national curricula, in re-
ality, educational institutions and individual teachers have great autonomy to decide the
teaching practices and learning contents. This type of setting emphasizes the significance
of individual teachers and their subjective values, worldviews, and understandings about
the moral foundations and complexities of those of the others. Unconscious or conscious,
these moral and ethical underpinnings underlie all education, from planning to pedagog-
ical practices to assessment. Especially central they become when addressing sensitive,
topical themes in the classroom, which lie at the basis of education for the prevention of
radicalisation and extremism [37,38].

3. Prevention of Radicalization in Finnish Education

Extremism and terrorism receive amplified media attention in Finland as elsewhere in
the Western world [39], which shows, for example, in young people’s increased worry about
terrorism [40,41] and the government’s emphasis of the role of the educational sector in the
national action plan for prevention of radicalisation and violent extremism [4,42]. Although
studies show that the majority of young people in Finland are doing well [43,44] and that
violent crime among young people has decreased [45], the suggested responsibilities
for educational institutions to partake in the national prevention of radicalisation and
extremism is well grounded: societal polarization, various extremist movements, and
attacks are in the rise [46,47] and young people’s exposure to propaganda, disinformation,
racism, and hate speech has increased. Teachers—working and interacting with young
people on a daily basis—are at the forefront of these trends as they get to witness and
address first-hand the effects and consequences that the various conspiracy theories and
extremist ideologies spreading online may have on children and youth.

However, to implement PVE-E policies in schools is not straightforward a mission, as,
for example, in the light of the increasing value and worldview pluralism in the Finnish
society and classrooms, it becomes challenging for the teachers to define the kinds of
values and ideologies that should be endorsed and what should be proscribed in formal
education. This ambiguity is reinforced by public debates where the focus of tolerance is
often narrow—the social norms and the societal spectrum of normality, especially regarding
values (see [48]), pose limits to which group or worldview is promoted, and which ones
are perhaps merely “tolerated”, or discriminated against [49]. Obviously, there is a lot of
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variety and nuance in between any ideological or religious extremes, so a clear demarcation
of worldviews that are endorsed in education and those regarded as extremist and harmful
needs careful consideration.

Our previous studies highlight the need to plan PVE-E strategies in line with national
educational policies through what we conceptualize as “institutional habitus” [4,18]. This
means that, for example, in the Finnish context, strategies based on profiling or monitoring
students, deployed in some countries [50], may not seem on the surface appropriate for the
Finnish educational culture, which is based on trust and the values of humanity, equity,
and democracy [4,30,31]. Regardless of interpretation or worldview, human rights and non-
violence can be considered as an indisputable frame of reference when defining models
of thought and action that need to be prevented at school. These are also included in
the fundamental rights defined by the Finnish constitution, on which the value base and
curricula of formal education are based. In this light, it can be concluded that all values,
beliefs, and intentions that are contrary to the fundamental rights and curricula and that
may lead to violent speech and/or actions should be considered as preventable. Despite
these clear boundaries, a lot of interpretive variation remains regarding the ways certain
values are held, for example, patriotism and nationalism.

In the national action plan for PVE-E, the role of formal education is viewed as twofold:
on the one hand, children and young people must be encouraged to think critically and
learn to peacefully engage in democratic citizenship, but on the other hand, attitudes and
activism must be prevented from turning into violent acts and extremism [42]. As the
objectives of the core curricula and the suggested PVE-E strategy are well aligned, the
focus of PVE-E is set on the prevention of polarization of children’s and young people’s
attitudes through a holistic approach based on the objectives and contents already defined
in the national curricula and existing organizational structures in ways that strengthen
each students’ inclusion, well-being, identity construction, and critical thinking [42,51].

Our recent studies on Finnish upper secondary and vocational school students (ages
16 to 20) indicate that the Finnish students share these national strategic aspirations. The
findings indicate that the students themselves see the role of educational institutions as
central in the prevention of violent attitudes and radicalization. The first of these stud-
ies [18] examined upper secondary school students’ answers to a matriculation examination
question titled “Assessing Radicalization” (ages 16 to 20, n = 1675). Of particular interest in
the research analysis was the way young people see the role of school in the prevention of
radicalization. The findings showed that young people see social and educational inequal-
ities as explanatory factors for radicalization and perceive school as an enabler of social
equity. In this sense, the students’ answers seem to reflect and be in line with the societal
ideal, as traditionally in Finland, educational institutions are viewed as contexts where
children and young people from all backgrounds meet as equal individuals and acquire
equal opportunities in life. Students also stressed the importance of education in increasing
one’s cognitive capital. They emphasized the need to broaden and diversify one’s epistemic
foundation, meaning knowledge about different cultures and religions, and skills needed
to assess knowledge, such as critical thinking and media literacy. These, the students
think, allow for perspective-taking and more independent thinking, which they view as
key factors in the prevention of radicalization. Several studies support this idea [3,52,53],
and similar skills have been highlighted in several other national prevention strategies [54].
The students also brought forth the significance of school as a social environment. They
viewed ostracism as a predisposing factor to radicalization, and related to this, pointed
to experiences of bullying and discrimination in school in particular. Combating and
preventing bullying and discrimination were considered important in order to experience
the school as a safe and inclusive environment in which all learners can grow towards
full membership in society. According to our results, the students held that together with
teacher-led discussions on different values, worldviews and sensitive issues, the fostering
of students’ independent thinking and feeling of school belonging could work as effective
antidotes to radicalization and extremism.
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In a subsequent study [43], we examined Finnish upper secondary school and voca-
tional school students’ (ages 16 to 20, n = 3617) views on how education could prevent
and reduce the formation of violent attitudes among young people, and instead, promote
attitudes that convey acceptance of diversity and equality between different people. Again,
the findings showed that the students regarded access to unbiased information about
other people, religions, and ideologies as key to reduce violent attitudes. The findings
also brought forth that the students were aware that the information they receive from
different sources, including teachers, may be distorted, fake, or presented from a biased
perspective depending on the worldview of the speaker. This highlights the topical global
concern about the reliability of knowledge and the confusion related to the trustworthiness
of different sources of information (see e.g., [55]). The students were cognizant of a need to
strengthen their abilities to critically interpret and evaluate knowledge. To do this, they
called for settings where all topics and sensitive issues could be evaluated, criticized, and
scrutinized together with the teacher safely and calmly from multiple viewpoints. Related
to this, the students underlined the importance of learning how to negotiate and debate
and other skills related to reconciliation and conflict resolution [43].

While the students recognized broadening one’s epistemic foundation as key to reduce
violent attitudes, the findings also highlighted the role of the school as a social community.
Students underlined the importance of exposure and contact between different students, as
social encounters and contact between different people within the school were perceived
to reduce hostility and prejudices—thereby, their views are aligned with Allport’s (1954)
classic contact hypothesis theory [56]. According to the students, fostering the feeling of
togetherness would be a way to counter bullying and violent attitudes, to reduce loneliness
and enhance openness to the other. This could be done, as proposed by students, for
example, by mixing the students in projects during classes and organizing school-wide
events engaging all students and staff. Interaction was seen as important, because according
to the students, loneliness and ostracism increase hostility towards others. These findings
thus show that a mere increase in epistemic knowledge does not suffice for fostering
positive intergroup attitudes among youth, but suggest that the development of a “sense
of belonging to a broader community and common humanity”, posited as an essential
objective for education for a sustainable future by Unesco [57], necessitates positive and
inclusive experiences and practices within the school context.

4. Schools as Safe Spaces: Thinking through Dangerous Territory

There is much literature on the notion of cultural space [58,59]. In educational terms,
there are corresponding notions of schools as safe spaces [60,61]. Yet, there are tensions
here and this is contested subject matter. Davies [50] (2016) asks, for instance, is all this
talk of security and indeed safety about safeguarding or surveillance? Thus, along with
the many challenges to introducing notions of security in educational environments, the
notional idea of school as a safe space for consideration of challenging topics means the
same space represents an encounter with dangerous territory.

Prevention of radicalization and extremism are typically approached from the per-
spective of counter-terrorism and public safety, one which increasingly impacts all aspects
not only of European but global public policy on security [62–64]. Consequently, this has
had an impact on many PVE-E strategies where aspects of safety and security have gained
increasing prominence [62,65–67]. International debates have long been dominated by
openings that consider how—but also increasingly why—educational institutions should
detect and identify individuals who are thought to threaten the safety of others with their
values or behaviours, or be at risk of “radicalizing” [4,54,68].

This is where the notion of dangerous territory becomes relevant. The types of
approaches that focus on monitoring and profiling of the students are often contested,
seeming inimical to the ethos of the local education, and across Europe, teachers share some
key concerns related to the suggested PVE-E duties [68]. According to studies, identification
and reporting duties seem to have increased the prejudices and stigmatisation concerning
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students from certain ethnicities and religious groups [50,69]. In some cases, false alarms
from school have led to further investigations and interrogations by the authorities, which
create stigma and a psychological burden for the student in question [70,71].

Most importantly, teachers seem to be worried about the apparent contradiction
between the curricular objectives to foster students’ critical thinking and the duties to
report observations about certain student rhetoric or utterances that seem to dispute the
curricular or national values. From the students’ perspective, the fears of being labelled
as radicalised have limited the scope, depth, and possibilities of educational discussions
on sensitive topics that students want to engage in class and prevented some of them
from seeking psychological support from the school’s well-being personnel in the fear of
stigma [71–75]. Overall, the PVE-E policies approached from a monitoring perspective
may heavily undermine the trust of the students and their families in the teachers and
the education system as a place of support and help, and have a long-term toll on the
well-being of the students [2,5,68,76]. The lack of trust and higher thresholds for seeking
socio-emotional support may indeed hinder the general feeling of safety in educational
institutions and increase the risk of radicalisation.

Although the Finnish approach to PVE-E is based on fostering well-being and inde-
pendent thinking instead of assessing risks, the concept of safety, however, emerges as
an important concept related to PVE-E in Finland, too. There are classic tensions here in
education as elsewhere between notions of liberty, freedom of expression, and the concerns
of security. The students in our two studies thus emphasized the school context as a
space to learn, explore identities, and scrutinize and understand sensitive topics safely and
without a fear of being bullied, excluded, or ridiculed. In this sense, “safety” refers to a
“safe space”, which is an educational metaphor for spaces concerned with psychological
and social benefits and avoidance of harms [77,78]. “Safe space” as a notion has roots in
Bhabha’s [79,80] “third space” [65,81]. In the educational context, safety is therefore not
something that is controlled and imposed from above, but more a feeling emanating from
the actors, organizational practices, and ethos of the school environment.

Similar to the concept of safe space, [82] Cavanagh et al. talk about “culture of care” in
schools, referring to an explicit recognition of the plurality of values, beliefs, and practices
at school, which makes it feel safe for all students to engage, contribute, belong, and feel
confident in their own cultural identities [82]. Na’ilah Suad Nasir and Jasiyah Al-Amin [83]
write about educational institutions’ necessity to function as identity-safe spaces, also for
the religious minority students for whom negotiations of religious values in the societal
sphere often are “at once intensely private and painfully public” (see also the REDCo
project on European youth, [65,81,84]).

In previous research on educational interventions that support student well-being
and feelings of safety in school contexts [60,85,86], it is noteworthy that the findings
often come down to two main ideas—to support the inclusion and sense of belonging
of all students, and to provide opportunities for active, responsible, and meaningful
participation. This is comprehensible when taken into account that school contexts that
support inclusion, belonging, and opportunities for participation support the satisfaction
of the basic psychological needs of the students, namely, autonomy, competence, and
relatedness [87,88]. Teachers may foster the satisfaction of these needs by minimizing
pressure and control on them, conveying warmth, caring, and respect to the students and
acknowledging students’ feelings about meaningful topics [88].

5. Educational Institutions and Extremism: Young People’s Views

For the purposes of developing pre-service teachers’ own knowledge here—PVE-E
now involving the educational systems they will enter—young people’s views on issues
related to radicalization and violent extremism form here an important part, we argue, in
understanding issues in and difficulties with the implementation of such policies. Specif-
ically focused on Finland but with potentially wider international implications, more
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understanding about the topic of PVE-E is needed to inform teacher education and training,
to which our empirical data makes some innovative contribution.

Outlining schools and classrooms as safe spaces for identities and dialogues is neces-
sarily an important starting point, but in order to draft a more multidimensional picture
of the youths’ aspirations concerning the safe space, we here assess the topics the youth
want more knowledge and discussions about. To do this, we introduce the methodological
framework of our 4-year research project Growing up radical? The role of educational insti-
tutions in guiding young people’s worldview construction and outline the specificities of the
sub-study presented in this paper. For the purposes of the present study, we examined
young people’s views in relation to the research question: What are the sensitive topics
that should be addressed within the safe spaces provided by the school?

6. Data and Method

As part of a larger mixed-method study looking at the ways educational institutions
can guide young people in their worldview construction and prevent violent attitudes
and actions, we carried out an online survey in several Finnish general upper-secondary
schools and vocational institutions (16- to 20-year-old students) in eight municipalities
across Finland. The survey consisted of both quantitative and qualitative questions about
the students’ values, social relationships, views about their life, and their perceptions about
other people. A total of 3617 respondents answered the questionnaire during autumn
2019. While the qualitative and other quantitative data are reported in other studies, the
sub-study presented in this paper focuses specifically on exploring the answers to one
previously unexplored quantitative measure.

Of all respondents of the study, 52% were female and 42% were male, and 5% identified
either as “other” or did not want to specify their gender. The race or ethnicities of the
respondents were not recorded, as this is not a normative procedure in Finland. The
share of responses gained from upper secondary institutions was higher than that from
vocational settings, with 82% representation of upper secondary institutions in comparison
to 18% from vocational settings (the sample is thus not nationally representative, as in 2020,
the national distribution of students’ school choice after basic education was 54% (upper
secondary schools) and 40% (vocational institutions) [89]). Geographically, the majority of
responses (45%) were gained from the Helsinki capital area.

We obtained ethical approvals for the study from the Universities of Helsinki and
Oxford and by all of the municipalities in which the educational institutions were located.
School headmasters or teachers distributed the link to the survey to the students, but it
was highlighted that participation was completely voluntary. Parental consent was not
needed because of the age of the respondents. The survey began with a confirmation of
voluntariness and full anonymity, explanation of the purpose of the study, and reminder of
the right to withdraw from responding at any moment.

To discuss approaches to PVE-E in a pedagogical framework, in the present sub-study,
we set to examine the students’ perspectives about the role of school in the distribution
of knowledge on topics closely related to the theme of radicalization and extremism. For
the purposes of the present study, we looked at student responses to the following survey
question: “How well has school provided you with knowledge on certain topics, namely,
‘religions and worldviews’, ‘well-being and health, ‘extremism and terrorism’, and ‘peace
promotion and conflict resolution’ on a scale 1 (poorly) to 5 (very well)?” The students’
evaluations provided us with an understanding of those topics that, on the one hand, are
well covered and addressed in school, and on the other, of those topics that are sensitive
and topical, but that are not sufficiently addressed. Concerning the statistical methods to
analyse the data, Chi-square test was used as a tool to determine the proportion differences
among groups. Variance analysis ANOVA was used to compare the statistical differences
among means of groups. Statistical analysis was made with IBM SPSS Statistics (Version 25)
predictive analytics software.
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7. Results

The online survey included a question about the students’ evaluations of the amount
of knowledge they have received on certain topics during their school years, namely,
about “religions and worldviews”, “extremism and terrorism”, “peace promotion and
conflict resolution”, and “well-being and health”. Figure 1 shows the proportions by school
type, “High school” meaning academically oriented upper secondary institutions and
“Vocational” standing for the vocational institutions.
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Figure 1. Evaluation of the knowledge received at school, proportions by school type.

When looking at the means and percentages in Figure 1 and Table 1, it can be deducted
that of the four topics, the most knowledge the students had received was on religions
and worldviews. Sixty percent of the respondents consider that school has provided them
information about these “well” or “very well”, while only 15% of them think that it was
not enough. This is logical, considering that religious education or secular ethics education
are compulsory subjects in school from the first grade on, so by the time the students are
in secondary education, they have received a minimum of 9 years of religious or secular
ethics education [90]. Similarly, 74% of the students considered having received “well” or
“very well” knowledge about well-being and health in school, while only 7% of them did
not consider it enough. This can also be explained by the fact that health education is a
compulsory subject in middle school and the themes related to it are also partly covered in
the lessons of physical education. Well-being and health-related themes are also part of the
mandatory courses in both upper secondary and vocational institutions.

When looking at the more sensitive topics, 33% of the students view that school
has given them “well” or “very well” information about peace promotion and conflict
resolution and 30% think the same about the topics of extremism and terrorism. However,
when viewed the other way around, the results show that 34% of the students think they
have not received enough knowledge about peace promotion and conflict resolution and
40% of them consider the knowledge school provided about extremism and terrorism
has not been adequate. This means that more than every third student would want to
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receive more knowledge and thus, understanding, about these often controversial and
emotion-laden topics.

Table 1. Means for selected variables by school type.

Religions and Worldviews
Extremism and

Terrorism
Peace Promotion and
Conflict Resolution

Well-Being and Health

Mean SD. Mean SD. Mean SD. Mean SD.

High
school 3.8 1.049 2.90 1.236 3.03 1.183 4.06 0.951

Vocational 2.84 1.317 2.40 1.332 2.77 1.349 3.72 1.256

Total 3.65 1.15 2.82 1.265 2.99 1.215 4.01 1.013

When looking at the results by school type, the Chi-square yielded statistically highly
significant differences between the school types on evaluations of the knowledge provided
in all selected topics (religions and worldviews: X2 (4) = 313.6, p < 0.001; extremism and
terrorism: X2 (4) = 91.7, p < 0.001; peace promotion and conflict resolution: X2 (4) = 52.5,
p < 0.001; well-being and health: X2 (4) = 75.5, p < 0.001). As presented in Table 1, upper
secondary general school students had statistically highly significantly higher mean in
every selected variable compared to vocational school students (religions and worldviews:
F(1;2764) = 283.70, p < 0.001; extremism and terrorism: F(1;2762) = 58.62, p < 0.001; peace
promotion and conflict resolution: F(1;2762) = 17.38, p < 0.001; well-being and health:
F(1;2765) = 43.21, p < 0.001). The differences between school types reflect more generally the
divergent curricula and organizational practices in upper secondary schools and vocational
institutions. While general education is emphasized in the former with a large offer
of academic courses, the culture of vocational institutions is more focused on learning
of professional skills [91]. Of course, we cannot deduct from the answers whether the
respondents’ evaluations were based on the entirety of their school paths or just the current
educational context.

The most significant differences between upper secondary and vocational institutions
can be viewed at the level of knowledge provided about religions and worldviews. Partly
it can be explained by the fact that religious education (RE) is not studied in vocational
institutions, but in upper secondary schools, there are two obligatory courses on RE. As
Ghosh et al. [20] have shown, the cultural and religious dimension to countering extremism
is important, but it is here as equally important to avoid the automatic association of
religion with extremism [92]. In terms of the data, though, the place and portrayal of
religion in the curriculum is important. There are thus statistically significant differences
between the school types on knowledge provided about extremism and terrorism and
peace promotion and conflict resolution as well, but they are relatively smaller. These are
topics that are not covered as separate entities in the curricula, but typically addressed
within the subjects of history, civics, or philosophy, for example. However, as the teachers in
Finland have substantial autonomy in the planning of their lessons, including the methods
and materials used, the extent and depth to which these, or any other themes, are covered
varies greatly from one teacher to the other, according to their motivation (see e.g., [93]).

When looking at the results by gender classification in Figure 2, the Chi-square
yielded statistically highly significant differences depending on gender on evaluations
of the knowledge provided in all other topics than religions and worldviews (religions
and worldviews: X2 (8) = 9.4, p = 0.338; extremism and terrorism: X2 (8) = 28.7, p < 0.001;
peace promotion and conflict resolution: X2 (8) = 25.7, p = 0.001; well-being and health:
X2 (8) = 37.2, p < 0.001), again reflecting the role of religious education in the Finnish basic
education. As presented in Figure 2, in statistical analysis of means, girls have similar
evaluations of the knowledge provided compared to those who do not want to tell their
gender or determined themselves as other. The only statistically small difference was
found in knowledge offered of well-being and health (F(1;1615) = 6.749, p = 0.016), with
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girls evaluating having received more information of it than those who identify as other or
do not want to tell their gender. This is understandable, as those students whose gender
identity deviates from the normative ones do not receive as much institutional or social
support in their identity building as do girls and boys [94].

Χ Χ
Χ Χ
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Figure 2. Evaluation of the knowledge received at school, proportions by gender.

Girls had statistically highly significantly lower mean in extremism and terrorism
(F(1;2659) = 3.496, p < 0.001), statistically highly significantly higher mean in well-being
and health (F(1;2659) = 1.567, p < 0.001). Also, girls evaluated the knowledge provided of
peace promotion and conflict resolution statistically significantly lower than boys by means
(F(1;2654) = 7.952, p = 0.004). Boys had statistically significantly higher mean on evaluations
of the knowledge provided of peace promotion and conflict resolution (F(1;1257) = 0.003,
p = 0.006) and statistically significantly weakly higher mean in extremism and terrorism
(F(1;1260) = 0.301, p = 0.02) than those who determine themselves as other or do not
want to tell their gender. The results are interesting, as in practice, all genders have been
studying together in mixed classes, and therefore, in theory, should have received the same
amount of information of the topics. The significant differences between the evaluations
of the knowledge received from school can be partly explained by previous research on
motivation and learning that highlight that the more a topic feels personally meaningful
and relevant, the more one pays attention to it and seeks for information about it [87].

The results also need to be viewed in the light of the broader societal context. Peace
promotion and conflict resolution are themes that are incorporated and debated over in
popular youth culture globally [95] and extremism and terrorism are themes that evoke
increasing uncertainty and worry in youth globally, but also in Finland [40]. The findings
perhaps reflect more broadly the Finnish cultural ethos of peace building and conflict
resolution that relate closely to the military service, which becomes a topical theme at
adolescence: in Finland, the military service is compulsory for all males between 18 and
60 years of age. The societal pressure for performing military service is strong and while
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more and more contested, it is still considered as a traditional rite of passage and a part of
identity for many males [96]. Civil service offers a non-military alternative, but still about
67% of the conscripts choose attending the military service, typically right after finishing
the upper secondary or vocational education. In fact, according to a recent study, Finnish
youths’ willingness to attend the military service is increasing as a result of global threats,
such as terrorism [97]. Theories on the role of motivation in learning [87] may partly
explain why boys evaluate having received more knowledge than other genders on peace
promotion and conflict resolution and would want to know more about extremism and
terrorism. These two themes can be considered closely related to each other and forming the
two sides of the same coin. Although a voluntary military service is also offered for females
since 1995 and the number of females in the army is steadily increasing [98], the military
service is not a popular choice among non-heterosexual and transgender youth, because
it is typically seen as a sexist and homophobic context and best suited for heterosexual
men [99].

8. Limitations

Regarding the limitations of the present study, the data is not representative of all
Finnish upper secondary or vocational level students, with 82% representation of upper
secondary institutions in comparison to 18% from vocational settings, but it has repre-
sentation from different geographical areas in Finland, both cities and smaller towns and
rural areas, and displays varied demographics. Furthermore, we acknowledge that the
survey question explored in this study refers to the students’ evaluation of the amount of
knowledge received of each given topic and cannot be explicitly analysed as an assessment
of their opinion about the personal meaningfulness or importance of the topic evaluated.
However, the labels of the answer scale (“poorly” and “very well”) do include an opinion-
mapping connotation and thus give a cue of the personal relevance of each given topic to
the respondent.

9. Discussion
9.1. Safe Spaces in Education

In order to prevent hostile attitudes and radicalization in the society, secondary
education students in Finland emphasize the role of school as a place to gain objective
and diverse knowledge about different cultures, religions, ideologies, values, political
systems, and diverse viewpoints. The students regard this knowledge as necessary for the
development of awareness, tolerance, perspective-taking, and understanding, especially
concerning those who seem different. They consider school as a natural and suitable context
for developing these types of cognitive resources, and call for opportunities to reflect and
discuss topics related to various cultures, religions, ideologies, values, and other possibly
sensitive topics in a safe, non-violent setting, safeguarded by teachers who are urged
to make efforts to remain impartial vis-à-vis the various worldviews and perspectives
present in the student body. This type of setting could be thought of as a safe space for the
exploration and construction of various identities, values, and worldviews, as well as for
fostering interpersonal understanding and belonging, and gaining new knowledge.

We suggest that creating safe spaces in schools for discussion and addressing challeng-
ing, sensitive topics recognizes safety not only as the absence of harm, such as scorning,
bullying, and exclusion, but also as providing students the space to express and discuss
their concerns, questions, and opinions, thus giving them the autonomy to become who
they are in respect to their identities, values, beliefs, and practices [65,81,82]. While the
dignity and safety of the identities of all students must be respected by upholding certain
rules regarding the freedom of expression, this type of safe space in school allows for the
growth of cognitive resources and social skills in students that are key in the prevention
of radicalization and extremism [65,100,101]. These resources and skills, also referred
to as “transversal competences” in the Finnish national core curriculum [31], enhance
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interpersonal understanding and create means in which dialogue and peaceful co-existence
can be advanced on interpersonal, community, and global levels.

9.2. Sensitive Topics and the Polyphony of Voices in the Safe Spaces

Regarding the topics of discussion within these safe spaces, the results of our present
study demonstrate that topics related to religion, well-being, and health are typically well-
covered in formal education in Finland, as evaluated by the students. However, they also
feel that school has not provided them with sufficient knowledge about topics related to
extremism and terrorism, and peace promotion and conflict resolution. Nevertheless, these
are themes that are omnipresent in the media and surface regularly and spontaneously
in daily discussions between the students and the teachers [102]. These sensitive and
often identity-related topics evoke curiosity, strong opinions, and feelings, such as fear
and uncertainty. It is thus understandable that the students want to discuss these in a
safe and calm environment that is conducive to gaining new knowledge, perspectives,
and more understanding, as opposed to the discussion platforms on social media that
are often tense, polarized, and contribute to even more fear and uncertainty [55]. These
themes also become topical at adolescence, as they relate closely to the military service
that is compulsory for all young males in Finland. However, it is noteworthy that these
are topics that are not allocated to any specific subject in the syllabus, but that may be and
typically are addressed within subjects dealing with global and humanitarian issues in
general, such as history, civics, religious education, or philosophy. Yet, this depends greatly
on the teacher.

While the topics related to extremism, terrorism, and conflicts are stimulating and
thought provoking, they may also be challenging to tackle for many teachers [101,103].
Indeed, teachers have reported feeling uncomfortable discussing themes related to ter-
rorism and extremist ideologies with children and youth because of lack of substance
knowledge about them. For example, they may feel uncertain to explain to the students
the motivations of a terrorist to commit an act and kill people [50] or why some people
radicalize while others do not [102]. However, if the youth do not receive support and
space in school for dealing with their questions, feelings, and thoughts related to complex
phenomena and current local or global incidents, such as terrorist attacks or wars, they
may be left with no means of dealing with these themes in a safe environment. In this case,
there is a risk that the students will go discuss these topics in forums where simplified
answers and solutions are offered to complex phenomena and where the justifications of
these views may be considerably biased and irrational.

In a large evaluation of those practices that seem to work in the field of PVE-E to
decrease black-and-white, dogmatic views, Davies [50] found out that one key factor for
success were teachers who are able to address and discuss controversial and difficult topics
with the students while promoting not a moralistic, but a critical stance. By discussing
sensitive issues, dissenters are given the opportunity to be heard, but also to assess their
own beliefs in a new light. Therefore, instead of condemning certain values or worldviews,
the discussion should bring forth all voices, not only of the polarized ones who disagree
with each other, but also of those who are uncertain or prefer staying in the middle
ground [50]. This means that the perspectives and opinions of all students should be heard
while also seeking to discover those experiences and feelings that are shared among most
of them.

These findings are especially relevant in the Finnish context, as recent studies show
that there are many young people in Finland who are socially excluded or feel they do not
belong in the school community or in society at large [104]. Creating inclusive safe spaces
where the feeling of belonging of students from all backgrounds is fostered and where
everyone becomes visible and heard is one way to address this issue at school. The creation
of safe spaces in school is a prerequisite for dialogue and discussion that are central tenets in
building connections between people having different perspectives [3]. By providing space
and opportunities for open, polyphonic, and unprejudiced dialogue between students who
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support different worldviews and ideologies, discussions of nonconformist or deviant
ideas and values an be facilitated. Additionally, those ideals of the students that may seem
extremist or “adrift” from the society’s point of view should be discussed together in school
as well as at home, in order to create and restore trust [76,102].

9.3. Teacher Education and the Scaffolding of Safe Spaces

While it is easy to agree with the above-described precepts—crystallizing the objectives
of 21st century global education [57]—their implementation in the classroom is, however,
much more challenging. To create truly and genuinely safe spaces for all students, added
sensitivity is required from the teachers first, to recognize the national hegemonies, norms,
and values that drive their actions and intentions often unwittingly, for these types of partly
unconscious elements and practices play a central role in the construction of the sense of
self, belonging, and acceptance of the values, worldviews, and identities of their students.
This is where teacher education has a relevant role in preparing student teachers for the
field: the ever diversifying student body in terms of worldviews and identities and the
suggested PVE-E policies now entering Finnish education make it important to emphasize
and practice student teachers’ self-reflection on how their own backgrounds, including
elements such as their socio-economic position, cultural heritage, and internalized values,
shape the way they filter and interpret the world and its actors [4,25]. All teachers act
according to their own epistemological understanding of knowledge and truth and this
again influences how they interpret teaching and learning situations. These implicit
biases can lead to errors in perception and interpretation of the students’ actions and
utterances [105]. According to studies, youth are very sensitive in detecting teachers’
values in the tone of their voice, the conflicts between what they say and what they do,
even in their silences [25,65,81].

Teachers are in a key role in creating safe spaces in school for all students to grow
cognitively and socially. To do this, metacognition [106], in other words, skills related
to “thinking about thinking”, needs to be practiced early in teacher education. Only
through thorough self-reflection can one become aware of one’s own epistemic foundation
(values, beliefs, prejudices, and ways of knowledge acquisition), which is a prerequisite for
developing ethical sensitivity [107] and understanding of the epistemic foundation of the
others [100]. Teachers’ awareness of their own epistemic foundation forms the scaffolding
for the safe spaces and help them in guiding discussions on sensitive topics in a more
objective way. We believe that such issues are becoming acute in an area such as the
prevention of radicalization and extremism through education.

10. Conclusions

Lately, the diversifying societal value landscape together with the rise of violent events
and ideologies [46,108] have created pressure for education to address these challenges
and to develop the students’ abilities to live and thrive in the diversifying societal settings
and in the global world. The polyphony of voices, identities, and diversifying worldviews
are increasingly visible in the Finnish classrooms and confrontations between these create
tensions also in and through the natural habitat of the youth, social media, which, with its
algorithms, increases societal polarization and conflicts between identities and groups of
people. However, the ability to coexist peacefully with people with diverging values and
lifestyles without forcing anyone into certain societal norms and moulds is necessary to
operate in a democratic society. Finnish youth share these thoughts and consider conflict
resolution skills as important [40] and necessary in order to prevent hostile attitudes and
radicalization [18].

Administered and promoted by governmental policies internationally and more
recently also in Finland [42], the prevention of radicalization and violent extremism through
education (PVE-E) has emerged as an important objective for educational institutions
and, consequently, a novel field of study in the field of educational sciences. The aim of
our research project [92] is to explore pedagogical vistas for carrying out PVE-E policies
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in the context of Finnish formal education. This is a particularly topical issue at the
moment when young people demonstrate active and democratic citizenship and agency
by expressing their concerns, about e.g., climate change or the rights of minorities. It is,
however, important to distinguish radicalization into extremism from radical thinking
and radicalism, which refer to forward-looking patterns of thought and efforts to reform
grievances or other perceived injustices in the mainstream society. The key is to differentiate
between violent intentions or acts and peaceful pursuits of social change. Furthermore,
in this perspective, it is necessary to strengthen the role of educational institutions in
supporting young people to express and act upon their values in peaceful, democratic, and
non-violent ways and to prevent them from turning into extremism.

The more media coverage is given to the signs of a world fraught with multiple
insecurities and uncertainties, the more attention, we might argue, needs to be drawn
in by teachers to the significance of knowledge processing and application. In order to
prevent hostility and radicalization, students’ minds need to stay as open as possible to
new knowledge and perspectives [100]. In light of the findings of our studies [18,43,100],
we argue that what schools can do to guide young students to positively and peacefully
engage with each other and the society is to offer them a safe environment in which their
awareness and understanding can be nurtured, and which gives them tools to assess and
analyse the way societal and global phenomena and the (social) media affect their thoughts,
emotions, and construction of beliefs, values, and identity. Teachers are important and
central facilitators in these processes. Instead of controlling and limiting the topics of
discussion, the aim of PVE-E should be to broaden and diversify the epistemic foundation
of the students by letting them explore the depths of topics that at surface may seem
sensitive, controversial, and potentially dangerous. However, it should be noted that these
processes are enabled only by a teacher’s self-reflection—the understanding of one’s own
epistemic foundation—in order to find ways to reduce its potentially harmful effects on
the construction of worldviews and identities of the students.

In the development of pedagogical approaches for PVE-E, there is, we here suggest,
an important role in understanding the views of the ultimate recipients of such teaching
and learning approaches in schools: young people themselves. Our recently published
theoretical framing of this issue has, additionally, taken into account the notional “threshold
of adversity”, those extreme circumstances and situations that push young people beyond
the realm of safety into harm’s way [100]. Our empirical study, the findings of which we
presented here in specific reference to the views of young people in relation to education’s
role in the prevention of radicalization, makes a contribution to further such understanding
of young people’s views on these issues. This understanding, we hope, provides pathways
to factor in approaches to such pedagogies. Indeed, members of our team have already
made contributions to innovative counter-extremism in education policies in Finland.
Continuing further to understand young people’s views seems an obvious, but often
missed, component of policy development in this area, the study of which remains for us
ongoing, particularly as part of our 4-year research project Growing up radical? The role of
educational institutions in guiding young people’s worldview construction.
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Abstract: Our main aim in this study was to compare encouraging feedback practices in Finnish
general upper secondary foreign language classes and examine how students perceive language
teachers’ assessment practices. The participants were 160 students of English, 95 students of Swedish,
and 27 students of French from six general upper secondary schools. The data comprised one
open-ended question and one Likert scale question with nine items. Both qualitative and quantitate
methods were used to analyze the data. The results showed that content was the most important
feature in feedback that was perceived as encouraging by students. The results further indicated
that students considered teacher assessment practices to be primarily summative, but differences
were also found between schools. The evidence from this study suggests that students appreciate
teacher feedback, but do not perceive it to be an intrinsic part of teacher assessment practices.
The importance of formative assessment and feedback should be more heavily emphasized in foreign
language teacher education.

Keywords: feedback; formative assessment; general upper secondary education; Finland

1. Introduction

The major objective in this study was to discern what kind of feedback encourages
Finnish general upper secondary school students in foreign language classes. More specif-
ically, we compared students’ perceptions of feedback in Swedish, English, and French
languages classes. Moreover, we examined what language teachers’ assessment practices
encompass, according to students. The data comprised one open-ended question on ex-
amples of encouraging feedback practices and one Likert scale question with nine items
in which the participants indicated what is included in teacher assessment practices in
language classes.

The core curriculum for general upper secondary education [1] advocates the notion
of student-centered learning: students are active in their learning process, and learning
is considered to be a consequence of goal-oriented and self-directed actions. By giving
constructive feedback, teachers enhance students’ confidence and thinking. Moreover,
all the teachers should provide their students with feedback during the learning process,
and assessment and feedback constitute focal parts of teacher and student interactions.
With regard to the general objectives of learning Swedish (as Finland’s other national
language) and foreign languages, students should develop their skills in using learning
strategies, comprehend the meaning of multifaceted language proficiency, work actively to
become goal-oriented language learners, and develop language awareness.

Swedish, English, and French are “different” subjects in Finnish schools. Swedish and
English are mandatory subjects, and pupils usually start to study English before Swedish.
More than 90 percent of Finnish-speaking students study the “A” syllabus in English,
whereas most students study the “B” syllabus in Swedish and French. The number of
students who participate in the English test in the matriculation examination is much
higher than in the Swedish or French test [2]. Moreover, students’ attitudes to English are
more positive than to Swedish (see [3]).
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Regarding assessment in general upper secondary education, it should be diverse and
based on several issues. Teachers should use several assessment practices in their courses
and one of the functions of assessment is to guide students in their learning process. In other
words, assessment is not only about exams, essays, or other types of written work. Teachers
should also take the formative aspect of assessment into account; namely, providing
students with feedback and helping them discover their strengths and weaknesses. As a
result, students learn more about themselves as learners [1]. Put differently, assessment
should also guide students, not just grade them.

Feedback is a pivotal component of formative assessment, which is also referred to
as assessment for learning. Giving feedback is an essential skill for teachers to have [4],
and both the core curriculum for general upper secondary education [1] and the General
Upper Secondary Schools Act [5] highlight the importance of feedback: teachers should
give their students feedback in a range of ways. Moreover, feedback is a powerful tool
for learning [6] as it also affects motivation and self-efficacy beliefs [7], and in this sense
we all foster students’ self-regulated learning [8]. All in all, feedback has a focal role in
the learning process [9,10]. However, the quality of the feedback has a major effect on
students in terms of whether the feedback encourages or discourages them [11]. Also,
“many students are disengaged from the feedback process” [9] (p. 879), and students seem
to receive less feedback on homework in higher grade levels (grades 5–12) [12]. Research
on technology-enhanced feedback has stressed the importance of encouraging feedback
as “pupils receiving mainly encouraging feedback reported the highest values indicating
feedback as being beneficial for them” [13] (p. 10). Therefore, it is important to examine
the perceptions of students about encouraging feedback in order to enhance assessment
practices in education. Thus, our aim in this study was to investigate how the concept
of teacher assessment practices differs between students and schools and the kinds of
feedback Finnish general upper secondary school students find encouraging.

1.1. Assessment Is about Decisions

The traditional division between assessment types or strands tends to draw a some-
what simplistic border between summative and formative assessments, the first adhering
to grading and selection and the latter to an ongoing process of promoting learning. Some-
where in between we find diagnostic assessment, a summary of previous learning outcomes
and a starting point for a new track (e.g., [14,15]). However, the essence of assessment is
neither its form nor its timing, but its consequences and impact that are mediated by the
decisions based on assessment statements or test scores assigned to a particular perfor-
mance [16]. While summative decisions of assessment may change the entire course of the
life of a student or, in some highly test-driven contexts, even the fate of a teacher or a school,
formative decisions are regarded as being less serious and more open-ended. Formative
decisions pave the way for improved learning and often take the shape of advice, guidance,
or recommendation instead of implementing a final conclusion that is difficult or impos-
sible to change. Communicating formative assessment does not automatically exclude
any reporting mode. The results of an instant small-scale classroom test can be reported
in grades or scores, or in written or oral statements. All of these can be considered to be
feedback to the student. Evaluative feedback can address a range of perspectives, such as
effort and commitment to the task, strategies to carry out the task, the pace of completion,
and the quality of the outcome in relation to resources. Corrective feedback can be either
implicit or explicit, direct or indirect. In language teaching, implicit feedback encompasses
conversational recasts, repetition, and clarification requests. Explicit correction can be
given with or without metalinguistic explanation, didactic recast, elicitation, or various
paralinguistic cues [17]. Feedback is a crucial tool in formative assessment [18,19] to guide
and improve learning and it can take several forms and serve multiple functions.

In principle, feedback can be delivered by a teacher, peers, or the student him/herself,
and at times, also by out-of-school collaborators or by automatic learning analytic devices.
The nature of feedback can be conceptualized as input or as a dialogical process [20],
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with the current mainstream trend focusing on the latter dimension. The evidence base
of feedback ranges from work samples in oral, written, or multimedia forms to informal
observations of the process of work individually or in groups [20,21]. Ultimately, the aim of
feedback is to increase students’ self-efficacy, self-regulation, and motivation for life-long
learning [18,22].

1.2. Students’ Perceptions of Feedback and Assessment

Many published studies have focused on students’ perceptions of feedback and assess-
ment. Prior research has substantiated the belief that students appreciate and value teacher
feedback [23–25] and shown that students do not accept teachers not giving feedback at
all [24]. Students find teacher feedback useful if they are aware of the learning goals and
they exhibit high self-efficacy [26]. However, students do not seem to regard feedback as
being as useful as their teachers do [27]. Moreover, students prefer comprehensive error
treatment [24,28], as they do not find clues helpful [29]. Students want to get feedback
on improvement [30] and teacher feedback should be tangible, honest, and critical [31].
Overall, students seem to be pleased with the quality of the feedback [27], although it has
been reported in some studies that students find teacher feedback to be unclear (e.g., [10]).
Additionally, students appreciate detailed and direct feedback [32]. However, overly de-
tailed feedback can discourage students [33]. Students also want feedback during the
learning process [34]. Regarding oral tasks, Martin and Alvarez Valdivia [25] found cor-
rective feedback to be useful for learning but that students did not want to receive it too
often. However, they found that more anxious students rated recast and metalinguistic
feedback better.

Even though the number of studies focusing on students’ perceptions about feedback
has increased [35], far too little attention has been paid to the perceptions of general upper
secondary school students of feedback or assessment in general in foreign languages in
Finland. However, some studies have been conducted in recent years with students in basic
or in general upper secondary education; Ilola [36] interviewed nine 9th grade English as
a foreign language (EFL) students about their perceptions of the assessment of oral tasks.
Based on the interviews, they pointed out that assessment and feedback enhance motivation
and help students understand what needs to be improved. Nevertheless, students would
like to have supportive feedback that states the strengths and weaknesses of the student
instead of grades. Moreover, Pollari [37] studied the perceptions of 146 general upper
secondary school EFL students with regard to how they had experienced assessment.
The results indicated that most of the students were pleased with the assessment methods
and felt that they took into account the knowledge and the skills of the students. However,
it seems that teachers were more inclined to use summative methods, as one-third of the
participants were not able to comment on the usefulness of formative assessment methods.
The author concluded that the formative aspect of assessment should be emphasized
more and assessment should be more diverse. Regarding empowerment, Pollari [38]
studied what empowers and disempowers general upper secondary school EFL students.
Based on survey answers from 146 students, assessment caused anxiety and stress for
disempowered students who felt that they could not show what they were able to do
in English with the assessment methods that teachers use. Instead, they would opt for
more formative assessment. Regarding feedback, these students mentioned that they had
not received enough feedback or that it had not helped them. In contrast, assessment
was of more benefit to the nondisempowered students, who were more content with the
assessment practices. However, the generalizability of these studies is problematic due
to their sample sizes. Regarding the assessment practices in basic and general upper
secondary education in Finland, Atjonen et al. [39] discovered that most of the assessment
practices used by teachers are summative and noted that more attention should be paid
to the enhancement of formative as well as interactive assessment practices. They also
underscored that assessment should be used to guide students more. Similarly, Mäkipää
and Ouakrim-Soivio [40] found that general upper secondary school teachers are prone to
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using summative assessment methods and that students often report a lack of feedback
during courses.

1.3. Language Learning, Motivation and Feedback

While a variety of definitions of the term motivation have been suggested, a precise
definition has proved elusive. Although differences of opinion exist, there seems to be
some agreement that motivation primarily concerns choice, persistence, and effort. Put dif-
ferently, motivation explains why people do something, how long they do it, and how
hard they pursue the goal [41] (p. 4). In a school context, feedback given by teachers
enhances motivation [41,42], and particularly intrinsic motivation [42], which refers to
actions executed due to genuine interest in something. By contrast, extrinsic motivation
refers to actions executed to obtain something useful [43]. In their classic study, Gardner
and Lambert [44] demonstrated that motivation has a substantial effect on second lan-
guage learning. If students lack motivation, even excellent teaching does not accelerate
learning [45].

Many published studies have described the relationship between teachers’ feedback
and students’ motivation. Regarding writing, students perceive both positive and nega-
tive comments as being useful for learning and both types of comments also constitute a
source of motivation [28]. Cauley and McMillan [46] underscored the notion of formative
assessment and using informative comments. Feedback can encourage self-assessment
or “influence how students attribute their successes” (p. 4). In contrast, normative feed-
back, which refers to comparing students, only increases motivation for extrinsic reasons.
This view is supported by Dörnyei [47], who pointed out that teachers should regularly
give feedback to their students on their progress, and by Murtagh [48], who underlined the
importance of descriptive feedback instead of phatic and evaluative feedback. Regarding
intrinsic motivation, “assessment practices that build on monitoring and scaffolding in-
crease the motivation of students” [49] (p. 453). Moreover, the teacher’s proximity helps
when giving students feedback on their learning [49]. Similarly, Weurlander et al. [50]
found that formative assessment can enhance intrinsic motivation in students, namely in
students who have an interest in the subject at hand. However, they also found evidence
for the effects of formative assessment on external motivation, namely in the pressure to
study. Moreover, feedback and assessment can enhance students’ motivation if they “are
used for their intended purposes” [31] (p. 248).

1.4. Research Questions

As feedback constitutes an integral part of assessment and teaching, our aim in this
paper is to compare encouraging feedback practices in Finnish general upper secondary
foreign language classes and to examine how students perceive the concept of teachers’
assessment practices. This paper is structured around three research questions:

1. How does the concept of teacher assessment practices differ between students study-
ing English, Swedish, and French?

2. How does the concept of teacher assessment practices differ between students at
average schools and reputable schools?

3. What kind of feedback do Finnish general upper secondary school students find
encouraging?

“Feedback” here refers to teacher feedback to students, and “encouraging feedback”
refers to feedback that students find inspiring and helpful. With regard to schools, “average
schools” refers to schools with average-achieving students, whereas “reputable schools”
refers to schools with high-achieving students.

2. Methodology

The data for this study were collected from 282 general upper secondary school
students from six schools in several Finnish regions. Among the students, 95 were boys
and 185 were girls. Two students did not indicate their gender. With regard to languages,
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there were 160 students of English, 95 students of Swedish, and 27 students of French.
The participants were aged 17 to 19 years and the necessary research permission for
conducting research in schools was obtained. With regard to language choices, Finland
is a bilingual country with two official languages: Finnish and Swedish. Students whose
mother tongue is Finnish must study Swedish as a second national language and vice
versa. Every student in the Finnish school system must study one compulsory syllabus
in the second national language, Finnish or Swedish depending on one’s mother tongue,
and one advanced syllabus in a foreign language, which is customarily English. Students
can also study optional languages, such as French, but it is not compulsory to choose a
third language.

The students came from two types of school: average (n = 169) and reputable (n = 111).
Two students did not indicate their school. The division was based on the grade point
average (GPA) needed to enter the school. In reputable schools, the grade point averages
were above nine (on a scale from four to ten), and in average schools they were between
7.3 and 7.5. The reputable schools in this study could even be called schools for the gifted:
even though Finnish legislation does not recognize ”gifted” education, it its extremely
difficult to be accepted into these schools due to the high grade point average required.
Moreover, one of these schools emphasizes foreign languages and could therefore be labeled
as a special school, and it is also difficult to be accepted into these types of schools [51].
Moreover, it can be argued that differences in students’ backgrounds can also be detected:
students at reputable schools are more likely to come from wealthier families and districts.
Swedish students came from three reputable and one average school, whereas English
students came from two reputable and two average schools. French students came from
one reputable and one average school.

Table 1 displays the previous course grades of the students in each language and by
school. Eight students did not remember their previous grade.

Table 1. Means of the previous course grades by language and by school.

Language Average Schools Reputable Schools All

M S.D. M S.D. p M S.D.
English 7.83 1.28 8.60 0.74 0.000 * 8.07 1.19
Swedish 7.70 1.54 8.26 1.16 0.047 * 8.02 1.36
French 8.84 0.83 9.25 1.04 0.290 8.96 0.90

All 7.91 1.35 8.48 1.02 0.000 *

Note 1: M = mean, S.D. = standard deviation, * = p < 0.05. Note 2: Grades in Finnish schools range from four (failed) to ten (excellent).

As Table 1 shows, the means were always higher, for every comparison, in reputable
schools, and statistically significant differences were present for English, Swedish, and be-
tween the schools. No difference was detected in French, probably due to the small
sample size.

All the participants answered an online survey on feedback and assessment practices
between November 2018 and September 2019. The survey was part of a wider study
examining feedback practices in Finnish foreign language classes. The survey included
closed-ended questions with a Likert scale (1 = strongly disagree, 5 = strongly agree)
and one open-ended question. For this study, the answers to the open-ended question and
one closed-ended question with nine items were analyzed. In the open-ended question,
the students were asked to give examples of encouraging feedback practices. In the closed-
ended question, there were nine assessment-related items, and the students rated whether
these items were salient for teacher assessment practices. These items were based on the
core curriculum and the different functions of assessment.
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Data Analysis

The open-ended answers were analyzed using qualitative content analysis with an
inductive approach. As we did not have specific expectations about the students’ answers
or of the categories that would emerge from the data, an inductive approach was used [52].

When qualitative data are divided into codes, the first step for the researcher is to
become familiar with the data. Consequently, the researcher starts to notice patterns and
connections [53]. The first author read through the data three times prior to coding the
data using Atlas.ti. Coding refers to “the process of examining data, identifying and noting
aspects that relate to your research questions”. If all the data are analyzed, coding is
complete, whereas if only some of the data are analyzed, coding is selective [54] (p. 328).
As all the data were analyzed in this study, the coding was complete. Based on this
definition, the unit of analysis was a single word, a sentence, or a combination of sentences
expressing only one thought. As a result, 880 units were coded, and five main categories
emerged from the analysis: content, nature, mode, process, and other issues. Subcategories
were subsequently created to elaborate on the main categories. The second author agreed
with the first author on the categories, how they were formed, and how the subcategories
were created, which increases the reliability of this study.

Regarding content, all the units focusing on the content of an assignment, presentation,
or another type of work, such as mistakes or how to improve the work, were grouped
under ”content”, whereas units that described feedback with adjectives, such as clear
or positive, were grouped under ”nature”. “Mode” referred to the form of the feedback
whereas units describing the learning process in any way were grouped under ”process”.
“Other issues” referred to issues that did not adhere to any of these categories.

The quantitative data were analyzed in SPSS version 25. One-way MANOVA was
used to investigate what language teachers’ assessment practices encapsulate according to
English, Swedish, and French students. In turn, one-way ANOVA was used to compare
the perceptions of students of average and reputable schools. If statistically significant
differences occurred, post-hoc (Tukey) tests were also used.

3. Results

First, the quantitative results with regard to teachers’ assessment practices are pre-
sented and discussed. Then, the qualitative results with regard to encouraging feedback
practices are presented and discussed.

3.1. Teachers’ Assessment Practices According to English, Swedish, and French Students

For the first research question, a one-way MANOVA was conducted to compare the
means of the responses of English, Swedish, and French students regarding teachers’ as-
sessment practices in foreign languages. The question included nine items and the students
evaluated whether they were important in teachers’ assessment practices. The multivariate
result was significant for language, Wilks’ Λ = 0.818, F = 3.083, df = 2, p = 0.000, indicating
a difference across languages. Table 2 presents the results of the analyses.

As shown in Table 2, Swedish students seemed to associate assessment primarily
with grading exams (3.68) and giving course grades (3.60). Giving feedback (2.35) had the
lowest mean. With regard to English students, they considered assessment to be primarily
assessing essays (3.61) and other written tasks (3.61), as well as grading exams (3.52).
Assessing oral skills had the lowest mean (2.48), and giving feedback had the second lowest
mean (2.56). French students considered assessment primarily to be giving course grades
(3.48), assessing essays (3.41), other written tasks (3.41), and exams (3.41), and enhancing
learning (3.41). Assessing oral skills had the lowest mean (3.07), and giving feedback had
the second lowest mean (3.15).
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Table 2. Means of the responses of English, Swedish, and French students regarding teachers’ assessment practices.

99.9 % Confidence
Interval

Dependent Variable df
df

Error
F La M

Lower
Bound

Upper
Bound

Assessing essays 2 526 1.080 #
En
Sw
Fr

3.61
3.48
3.41

3.39
3.17
2.69

3.84
3.79
4.13

Assessing word tests 2 526 7.602 *
En
Sw
Fr

2.80
3.30
3.30

2.51
2.96
2.59

3.10
3.63
4.00

Assessing written work 2 526 1.329 #
En
Sw
Fr

3.61
3.43
3.41

3.35
3.10
2.74

3.86
3.75
4.07

Assessing oral work 2 526 3.824 *
En
Sw
Fr

2.48
2.50
3.07

2.19
2.16
2.19

2.77
2.84
3.96

Giving course grades 2 526 0.387 #
En
Sw
Fr

3.49
3.60
3.48

3.23
3.27
2.73

3.75
3.93
4.23

Assessing exams 2 526 1.189 #
En
Sw
Fr

3.52
3.68
3.41

3.24
3.35
2.71

3.79
4.01
4.10

Enhancing learning 2 526 3.710 *
En
Sw
Fr

2.97
2.78
3.41

2.69
2.41
2.56

3.26
3.15
4.25

Recognizing strengths 2 526 7.978 *
En
Sw
Fr

2.75
2.44
3.37

2.44
2.07
2.55

3.05
2.80
4.19

Giving feedback 2 526 6.083 *
En
Sw
Fr

2.56
2.35
3.15

2.28
2.01
2.23

2.85
2.69
4.07

Note 1: La = Language, En = English, Sw = Swedish, Fr = French. Note 2: * = p < 0.05, # = not significant.

Statistically significant differences were found for five items: assessing word tests
(p = 0.001), assessing oral work (p = 0.023), enhancing learning (p = 0.026), recognizing
strengths (p = 0.000), and giving feedback (p = 0.003). As the data were not evenly dis-
tributed, follow-up nonparametric Kruskal–Wallis tests were used to investigate the rela-
tionship between the perceptions of students and languages. The follow-up tests showed
that there was no statistically significant difference in assessing oral work (p = 0.070).
Consequently, this variable was excluded from the post hoc tests.

Post hoc comparisons using the Tukey test indicated that, with regard to word tests,
differences were found between Swedish and English (p = 0.001). Regarding enhancing
learning, differences were found between Swedish and French (p = 0.021). With regard to
recognizing strengths, differences were found between Swedish and French (p = 0.0000)
and between French and English (p = 0.0018). With regard to giving feedback, differences
were found between Swedish and French (p = 0.002) and between French and English
(p. = 0.022).

These results imply that students do not regard feedback to be an important part
of teachers’ assessment in foreign languages, as it had the lowest mean among Swedish
students, and the second lowest among both English and French students. Assessing
oral work, in turn, had the lowest mean among French and English students, and the third
lowest among Swedish students.
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3.2. The Concept of Teachers’ Assessment Practices in Different Schools

Regarding the second research question, a one-way ANOVA was conducted to com-
pare the students’ perceptions of teacher assessment practices in both types of school.
The differences between the schools are highlighted in Table 3.

Table 3. Perceptions of teachers’ assessment practices in general upper secondary schools.

Variables Average Schools Reputable Schools

M S.D. M S.D. df MS F p η
2

Assessing essays 3.55 0.89 3.54 0.87 1 0.012 0.016 0.901 0.00
Assessing word tests 3.00 1.12 3.06 0.99 1 0.198 0.174 0.677 0.00

Assessing written work 3.55 0.94 3.50 0.95 1 0.186 0.209 0.648 0.00
Assessing oral work 2.63 1.09 2.41 1.02 1 3.207 2.854 0.092 0.01
Giving course grades 3.59 0.92 3.43 1.00 1 1.556 1.711 0.192 0.01

Assessing exams 3.62 0.95 3.48 1.03 1 1.261 1.305 0.254 0.01
Enhancing learning 3.05 1.06 2.80 1.11 1 4.315 3.700 0.055 0.01

Recognizing strengths 2.83 1.10 2.52 1.12 1 6.145 5.009 0.026 * 0.02
Giving feedback 2.70 1.04 2.34 1.07 1 8.283 7.453 0.007 * 0.03

Note 1: M = mean, S.D. = standard deviation, MS = mean squares, * = p < 0.05, η2 = partial eta squared.

As we can see from Table 3, assessment was primarily perceived as assessing essays
(3.62) and giving course grades (3.59), according to students from average schools. Giving
feedback (2.70) had the lowest mean. In contrast, students from reputable schools associated
assessment primarily with assessing essays (3.54) and assessing written work (3.50). Giving
feedback (2.43) again had the lowest mean. The students from average schools had a higher
mean in eight variables. The students at reputable schools had a higher mean only in
assessing word tests.

A comparison of the two types of school reveals that assessing essays, written work,
and exams, as well as giving course grades, were rated quite highly by students from both
school types. In contrast, giving feedback, assessing oral work, and recognizing students’
strengths were rated low. However, two statistically significant differences were found
between the schools: students at average schools rated giving feedback (p = 0.007) and
recognizing students’ strengths (p =0.026) higher than students at reputable schools. As the
data were not evenly distributed, follow-up nonparametric Mann–Whitney U tests were
used to examine the relationship between the perceptions of students and schools. The test
revealed the same two variables with statistically significant differences.

To sum up the results, the content of the feedback was the most important feature
in encouraging feedback for each language. Regarding the concept of assessment, it was
primarily perceived to be about grading exams and course grades; in other words, summa-
tive assessment. The notion of feedback had an extremely low mean among English and
Swedish students, whereas French students regarded feedback to be a salient part of assess-
ment. In addition, students at average and reputable schools associated teacher assessment
practices with exams and course grades especially. However, students at average schools
were also more inclined to associate feedback and the learning process with assessment.

3.3. Encouraging Feedback Practices According to Students

The aim of the third research question was to investigate encouraging feedback
practices in language classes in general upper secondary schools. Among the answers,
five issues were mentioned by only one student and these were excluded from the table.
Table 4 presents the results obtained from the content analysis.
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Table 4. Encouraging feedback practices according to general upper secondary school students.

English Swedish French

Categories Subcategories % N % N % N
Content 51 209 47 131 55 51

Mistakes 15 60 17 47 10 9
Cons 5 21 4 11 4 4
Pros 15 62 11 31 18 17

What to improve 12 51 11 31 13 12
Tangible tips 3 12 3 9 8 7

Where student has improved 1 3 1 2 - -
Spelling - - - - 2 2

Nature 33 138 32 89 29 27

Differentiated 1 3 3 8 1 1
Critical 13 55 9 25 11 10
Positive 13 54 14 39 11 10

Clear and unambiguous 6 26 6 17 7 6
Mode 9 39 12 34 7 6

Written 5 21 5 15 2 2
Oral 2 7 3 9 3 3

Individual 3 11 3 7 1 1
In/after class - - 1 3 - -

Process 5 21 6 15 9 8

How to change learning 1 5 2 5 2 2
How to enhance skills 3 11 3 9 7 6
Mid-term assessment 0 1 0 1 - -

How to affect course grade 1 2 - - - -
Continuous feedback during

the course 1 2 - - - -

Other Issues 2 7 3 9 0 0

Dissatisfaction with current fb
practices 1 2 1 2 - -

Fb does not motivate 0 1 1 2 - -
I do not know 0 1 1 2 - -

All fb helps - - 1 2 - -
Scoring 1 3 0 1 - -

TOTAL 100 414 100 278 100 92

Note 1. N = number of participants raising the issue, - = data not obtained, Fb = feedback. Note 2: The numbers are rounded up. Note 3:
Issues mentioned by only one student were excluded from the table.

To illustrate the main categories, examples of students’ answers for each category
are provided.

1. Nature: “Feedback that has been clearly stated.” (English)
2. Process: “(The teacher) explains... how I could improve my studying.” (English)
3. Content: “(The teacher) corrects the grammar mistakes.” (French)
4. Mode: “Oral... feedback after for instance a writing assignment.” (Swedish)
5. Other issues: “Teachers do not give enough feedback if writing and speaking are

fluent.” (English)

As portrayed in Table 4, the content of the feedback was the category mentioned
most often for English students, with 50% of the answers focused on it. The second most
mentioned category was the nature of the feedback (33%), followed by the mode (9%),
the learning process (5%), and other issues (2%). Similarly, Swedish students referred
to content most often (47%), followed by the nature of feedback (32%), the mode (12%),
the learning process (5%), and other issues (3%). In contrast, the answers of French students
differed slightly. The content (55%) was the most mentioned category, followed by the
nature of feedback (29%), the learning process (9%), and the mode (7%).
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A comparison of the languages reveals several noteworthy differences. First, the
content of feedback was the most often mentioned category in encouraging feedback in
each language, followed by the nature of feedback. Second, the third most often mentioned
category was the mode for Swedish and English students, whereas for French students it
was the process. Third, feedback on spelling was only mentioned by two French students.
Fourth, both English and French students were unanimous about the importance of critical
and positive feedback in the quality of feedback. In contrast, Swedish students heavily
emphasized positive feedback over critical feedback. Fifth, feedback on the learning process
was in turn mentioned more by the French students than by English or Swedish students.
Sixth, only Swedish students addressed feedback both in lessons and after them and stated
that all feedback motivated them. Moreover, only English students stated that they wanted
feedback continuously in courses and that they wanted feedback on how to affect the
course grade. Finally, French students did not mention mid-term assessment, which was
mentioned by both English and Swedish students.

4. Discussion

The findings from this study reveal several salient aspects of feedback practices
in language classes. With regard to previous research, the results are consistent with
several studies: students want to receive feedback on how to improve their work [30],
teacher feedback should be tangible and critical [31], and students want to receive feedback
on their errors [24,28]. As students want to improve their work with teacher feedback,
it can be concluded that they also appreciate teacher feedback [23–25]. In contrast to
earlier findings, however, students in this study did not particularly want to receive
feedback on the learning process [34]. Nevertheless, it is apparent that the French students
found feedback on the learning process more encouraging than the Swedish or English
students. Similarly, the quantitative results show that the French students perceived
teachers’ assessments to be more relevant to the learning process than their English and
Swedish peers. A probable explanation is that the French students were a select group of
students who were genuinely interested in learning languages and possessed the skills and
strategies needed to successfully learn them, as French is an optional language at Finnish
schools. Put differently, students who struggle with languages or have learning difficulties
do not usually choose an optional language. Moreover, this result can be explained by the
fact that teachers use different teaching methods in French lessons compared to Swedish
or English lessons; for instance, French teachers encourage their students to use French in
their spare time more than English or Swedish teachers [55].

Another notable observation from the data is that Swedish students, compared to
English and French students, clearly preferred positive to critical feedback. One reason
for this could be that students are generally weak in Swedish and have a negative attitude
to it [56]. Thus, students might hope for positive feedback to encourage them. However,
Brookhart [4] has argued that constructive criticism is welcomed in the classroom.

Swedish students tend to associate teachers’ assessments heavily with assessing exams
and giving course grades; in other words, with somewhat typical forms of assessment in
teaching. Interestingly, the mean for giving feedback was the lowest in Swedish. A previous
study [56] discovered that many Swedish teachers do not give feedback to pairs, groups,
or the whole class during lessons. Consequently, Swedish students might be accustomed
to not receiving feedback from Swedish teachers, which is extremely alarming. A lack of
feedback means that students are not aware of their weaknesses and what they should
improve [57].

As the core curriculum [1] stipulates that teachers should give feedback to their
students, one unanticipated finding was that students do not perceive feedback to be an
essential part of language teachers’ assessment practices. One Swedish student even wrote
that he or she had never received feedback from Swedish teachers in basic or general upper
secondary school. This observation is in agreement with Baran-Lucarz [58], who found that
some students claim not to have received feedback at all from teachers. Even if this remark
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can be subject to criticism, it raises an interesting question of whether students notice
teachers’ feedback (see [40]), since formative assessment is not as apparent as summative
assessment [57]. As feedback should be a dialog between a student and a teacher [59],
we suggest that teachers should make their feedback practices clearer to students and
engage students in discussions on the feedback.

With regard to schools, feedback seems to be a more apparent form of assessment
for students from average schools. We speculate that this might be due to the differences
in the school cultures: teachers in reputable schools might think that students already
possess the capabilities needed to acquire the skills and abilities for self-regulated learning.
The students at reputable schools also had better previous course grades. As a result,
teachers might not necessarily perceive feedback and the learning process to be so vital
for the assessment. These insights, albeit tentative, are alarming, as students at reputable
schools do not necessarily get better results in the matriculation examination than students
at other schools [60]. However, feedback is a requirement for effective assessment and
students need feedback during the learning process [18]. There is also some evidence
that suggests that Finnish students would like to get more feedback during the learning
process [34]. Taking these findings into account, we argue that foreign language teachers
should pay more attention to the learning process of their students and ensure that they
provide feedback on it. Moreover, especially in reputable schools, teachers should critically
reflect on their assessment practices and ponder whether they take the learning process
into account in their assessment practices and give enough feedback to students.

As the quantitative results demonstrate, feedback is not regarded to be a vital com-
ponent in the concept of teachers’ assessment practices. One plausible explanation for
this might be “generally low levels of student feedback literacy”. This term can be con-
ceptualized as the understanding of what feedback means and how it can be used [61]
(p. 1316). If students lack the knowledge of what feedback refers to and how it can be used
to accelerate learning, it is not so surprising that they do not associate it with teachers’ as-
sessment practices. Especially since teachers’ formative assessment practices help students
take control over their learning [62], it is instrumental for students to understand the value
of feedback. Similarly, students should understand the distinct functions of assessment to
advance in their studying and become self-regulated learners [63], which is also one of the
objectives of the core curriculum [1]. One of the issues that emerges from these findings
is that more attention should be paid to the advancement of student feedback literacy,
which would enable students to understand how assessment advances their learning.

Contrary to expectations, none of the students mentioned technology-enhanced feed-
back as a source of encouraging feedback, which contrasts with Oinas et al. [13] who found
that several teachers tried to encourage students with technology-enhanced feedback, al-
though these authors studied basic education. The matriculation examination is completely
electronic in Finland and course books are available both in print and electronic versions.
Therefore, laptops and online platforms are a common feature of Finnish general upper
secondary schools, meaning that one would assume that at least some students would
mention technology-enhanced feedback. However, some studies have demonstrated that
teachers do not use technology for formative assessment [64] and that teachers face some
challenges in implementing formative assessment practices, such as class size and lack of
competencies [65]. Another unanticipated finding was that few students wanted individual
feedback. If teachers want to support the engagement of students, on-going dialogue be-
tween students and teachers is needed [59], which is easy to achieve in individual feedback.
However, students scarcely ever engage with the feedback processes [66]. Therefore, more
emphasis should be put on how to improve students’ engagement with teachers’ feedback
practices. Additionally, the French students did not consider assessing oral work to be an
essential part of teachers’ assessment practices, which is surprising as French students do
not exhibit high proficiency in speaking French [67].

With regard to language teacher education, the results in this study indicate that
more emphasis should be placed on the importance of formative assessment and feed-
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back in assessment courses, thereby helping teacher students understand how feedback
guides and accelerates students’ learning. Studies have shown that research-based in-
struction can modify student teachers’ conceptions of assessment [68,69]; thus, this type
of instruction could be used in assessment courses. Furthermore, international research
has established that many teachers exhibit insufficient knowledge of formative assessment
practices (e.g., [70,71]). Therefore, student teachers should be given more opportunities
to practice how to give feedback to students to enhance their knowledge of formative
assessment and feedback since teacher education plays a pivotal role in enhancing student
teachers’ knowledge of assessment [68].

Finally, several potential shortfalls of this study need to be considered. First, the
participants were not randomly chosen for this study and many of them came from
the metropolitan area of Helsinki. Second, the number of students for each language
varied and, ideally, the number of students could have been more evenly distributed
across genders. Third, due to the small sample size, the results are not generalizable
and the results regarding French students are especially tentative. Fourth, the sample
size could have been expanded by including more students from other parts of Finland.
Notwithstanding the limitations mentioned above, this study constitutes an excellent initial
step toward enhancing feedback practices in foreign language classes in Finnish general
upper secondary schools.

5. Conclusions

The following conclusions can be drawn from the present study: students appreciate
teacher feedback and they particularly want to receive feedback on the content of the
work. Regarding teacher assessment practices, students do not perceive feedback to
be a crucial part of them. However, students at average schools find feedback to be a
more important part of teacher assessment practices than students at reputable schools.
The importance of feedback and formative assessment should also be underscored more
in language teacher education. Moreover, there is abundant room for further progress
in elucidating what encouraging feedback means for students at different proficiency
levels and whether gender affects students’ perceptions of encouraging feedback. Personal
interviews could also elicit greater information concerning encouraging feedback in foreign
language teaching. Moreover, further research is required to establish the relationship
between diverse feedback and assessment practices in schools. As this study focused
only on teachers’ feedback, more research is needed to assess encouraging feedback in
peer feedback.
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Abstract: While there is now extensive research on feedback in the context of higher education,
including pre-service teacher education, little has been reported regarding the use of feedback from
teachers to other teachers. Moreover, literature on the potential advantages that the use of technology,
for example electronic portfolios and learning analytics, has in improving feedback in the in-service
workplace practices, is also sparse. Therefore, the aim of this exploratory case study was to explore
how in-service teachers perceived the peer feedback they received and provided through a web-
based electronic portfolio during a professional development course carried out in their workplace.
Questionnaire and interview data were collected from 38 teachers who received feedback through a
learning analytics enhanced electronic portfolio and from 23 teachers who received feedback only by
the electronic portfolio. Additionally, one individual and four focus group interviews were conducted
with 15 teachers who were the feedback providers. Several common topics were identified in the
interviews with the feedback receivers and providers, involving the benefits and challenges of human
interaction and the flexibility of the feedback process that the electronic portfolio offered. The results
also revealed better feedback experience within the group of teachers who received extra feedback
by means of learning analytics. It is concluded that although an electronic portfolio provides a useful
tool in terms of flexibility in the provision and receipt of feedback, the need for human interaction
was acknowledged.

Keywords: in-service teachers; feedback; e-portfolio; learning analytics

1. Introduction

Teachers’ professional development is a process that starts in pre-service education and
continues throughout teachers’ professional lives, involving several supporting features [1].
Effective professional development provides teachers with time to think about and receive
input on making changes to their professional activities by reflection and feedback [2]. The
importance and impact of feedback has been established in research. In their seminal article
on feedback, Hattie and Timperley [3] conceptualise feedback as “information provided
by an agent (e.g., teacher, peer, book, parent, self, experience) regarding aspects of one’s
performance or understanding” (p. 81). This definition, however, has been criticised
for focusing only on the transmission of information and not including any expectations
for the feedback receivers to respond [4]. Current understandings of feedback, in the
domain of higher education, include the ideas that feedback must have more beneficial
developmental effects for the feedback receivers [5] and improve their work and learning [6,
7]. However, this also constitutes the field of in-service teachers’ education, where feedback
(e.g., received from peers, mentors, school leaders) should give input to the improvement of
their professional development. So far, when talking about in-service teachers, the literature
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about feedback is rather sparse, mainly focusing on student learning. Consequently, more
information is needed [8,9].

There is considerable debate about what makes feedback effective [10]. In their dis-
cussion about the conditions under which assessment supports learners’ learning, Gibbs
and Simpson [11] have established four conditions that focus on the characteristics of the
feedback: quantity, timing, quality, and the use of feedback. In order to be effective, the
feedback should be understandable, timely, sufficient in detail and quantity, and acted
upon by the feedback receivers [11]. The immediacy of the feedback and its connection to
the feedback content as a characteristic of effective feedback is also discussed by Hattie
and Timperley [3]. They argue that the optimal timing of feedback varies depending on
the feedback content. Simple error correction may be most effective when delivered imme-
diately, however the delayed feedback on processes or complex tasks allows the feedback
receivers time to carry out the task without interruptions. Scheeler and colleagues [8] also
emphasize that immediate feedback can raise concerns about interruption of the flow of
instruction. Therefore, feedback providers should investigate ways to provide immediate
feedback in the least intrusive manner, but as close to the instructional event as possible [8].

Providing and receiving feedback is often complicated due to several aspects, such
as the means through which it is delivered [8], the tasks, the content of the feedback,
the context in which feedback is given, and the interplay between these aspects [12,13].
The feedback to support in-service teachers’ learning and development can be provided
by various sources, one of which is another teacher. Peer feedback is considered to be
successful because the power differentials are minimized [8]. The input for this feedback
may come from peer observations. In peer observations, peers should act as “critical
friends” and this relies heavily on trust [14]. A study carried out by Parr and Hawe [15]
showed that teachers value the possibility to observe one another’s practice especially
when these observations are carried out with a clear purpose and in a guided way. The
teachers found the observations to be a ‘very useful professional learning activity’ (p. 724).

Technological developments offer new and different forms of professional develop-
ment for teachers [16]. In order to benefit from these technological tools, it is vital that
teachers know how to use them [17]. Therefore, the importance of teachers’ digital or ICT
competence in teachers’ professional development is emphasized in several guidelines
for teachers. In the ICT Competency Framework for Teachers [18] it is stated that ICT-
competent teachers guide their students to develop their ICT competencies, as well as use
ICT for their own professional improvement. A similar idea can be found in the European
Framework for the Digital Competence of Educators—in addition to enhancing teaching,
teachers’ digital competence entails fostering their own professional development by using
digital technologies [19]. Although digital or ICT competence is considered as an important
factor to improve teachers’ professional development, the teachers lack qualifications and
have insufficient training in ICT [20].

Many technological tools have been applied to support teachers’ professional devel-
opment. For example, Aubusson and colleagues [21] showed that mobile technologies
have the capacity to add new dimensions to teacher professional learning. Their study
also supports the literature indicating that teachers are more eager to use technology for
their students’ learning rather than for their own learning. In order to support teachers in
reflecting on their practice based on everyday evidence and feedback, three design-based
research iterations were carried out by Prieto and colleagues [22]. The suggestions that
authors give based on their study include, among others, attention to ownership (teachers
should be able to personalise the items/behaviours to observe and reflect upon) and design
for overload (it should be considered that teachers may lack spare energy and attention
during the school day).

Reflection is also at the centre of portfolios [23] and electronic portfolios (e-portfolios),
which have been used among teachers to support their professional learning and the provi-
sion and receipt of feedback [24–29]. There are also studies suggesting that implementing
e-portfolios takes too much time and effort [30,31], the implementation needs a lot of
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support [24,32], and it does not necessarily enhance the development of teaching compe-
tencies [33]. Therefore, new feedback models should be considered. Pardo [34] argues that
new feedback models need to consider combining computer-based and human-produced
feedback into a more precise description, involving elements that capture the interaction
between learners, computers, instructors and resources at different design levels. One way
to do this is by the implementation of learning analytics (LA), i.e., “the measurement, col-
lection, analysis, and reporting of data about learners and their contexts, for the purposes
of understanding and optimizing learning and the environments in which it occurs” [35].
LA is conceived as an effective and efficient way to provide immediate feedback [36]
and therefore improve the quality of the learning processes [37]. In this way e-portfolios
could possibly be used in a more tailored and timely manner [38]. However, Clow [39]
emphasises that learning is improved by the LA system only then when the given feedback
reflects and rewards those aspects of learning that are valued by the learners. What is
more, to date a number of studies have focused on the feedback receiver, especially in the
context of peer feedback, and the possible learning benefits of providing feedback in online
settings have not been extensively studied [40].

Research has shown that feedback processes, whether carried out in person or through
some digital medium, can shape the learner’s behaviour, learning, and experience [41].
The feedback receiver and provider play the central role as the agents of the feedback
process. Depending on the context, numerous agents could be involved in the feedback
process [42], bringing their own different subjective perceptions and experiences into the
process [43,44]. The perceptions and experiences of the different agents in the feedback
process have been widely researched in the context of higher education [41,45–47]. In
pre-service education, there is also a large and growing number of published studies
about the perceptions and experiences of feedback. For example, Ferguson [48] studied
students’ perceptions of quality feedback in teacher education, Dowden and colleagues [46]
investigated pre-service teachers’ perceptions of written feedback, and Buhagiar [49]
examined mathematics student teachers’ views on tutor feedback during teaching practice.
In in-service teacher education, a considerable amount of literature has been published on
teachers’ perceptions of feedback that they provide to their students e.g., [12]. However, so
far, research about feedback processes regarding in-service teachers is still sparse [8]. This
also counts for research regarding in-service teachers’ perceptions of feedback in innovative
digital learning environments.

The context in which the feedback is shared also plays an important part in the
feedback process. The context of this study is a professional development course aimed
at in-service teachers. Parsons and colleagues [16], who studied teachers’ interpretations
about their online professional development experiences, found that the teachers indicated
several factors that made the online professional development beneficial, especially the
possibility to access and complete the course at any time and at their own pace. Powell and
Bodur [50] examined teachers’ mixed perceptions of design and implementation features
of a job-embedded online teacher professional development experience. On the one hand,
the participants in their study saw reflection as a key element of online teacher professional
development. On the other hand, the lack of social interaction and collaboration was seen
as a weakness in the process.

In sum, feedback, although having an important part in the learning process, includes
several factors that make the feedback process challenging. The use of technology, more
specifically e-portfolios and LA, may have a number of potential advantages as a means
of providing and receiving feedback in the workplace practices. The perceptions of the
feedback of the agents involved in the feedback process shape the potential learning.
Few studies have investigated the implementation of technology in in-service teachers’
professional learning. In this exploratory case study, we aim to present teachers’ perceptions
about receiving and providing feedback by the means of a web-based e-portfolio during a
professional development course carried out in their workplace. We seek answers to the
following research questions:
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1. How do teachers as feedback receivers perceive the feedback by the means of an
e-portfolio?

2. Is there a difference between the perceptions of feedback receivers who received extra
feedback by the means of learning analytics in the e-portfolio?

3. How do teachers as feedback providers perceive giving feedback by the means of an
e-portfolio?

2. Materials and Methods

An exploratory case study methodology [51] was chosen to explore in-service teachers’
perceptions of feedback that was received and provided by the means of an e-portfolio.

2.1. Research Context

The literature speaks about several types of e-portfolios, such as showcase portfolio,
assessment portfolio, learning portfolio, reflective portfolio [52]. A web-based e-portfolio,
named Electronic Portfolio Assessment and Support System (EPASS), was used in this
study. It provides users with tools for assessment, feedback and reflection. EPASS enables
the collection of specific information about the performance and development of the users
within a competency framework. This competency framework was developed with the
collaboration of Estonian and Dutch teacher educators and then adapted into an Estonian
context. The framework was adapted to the form of an assessment rubric, containing five
professional roles, twelve professional activities and five performance levels for each (see
further [53]).

The e-portfolio was enhanced with two LA applications. The Just-in-Time (hereafter
JIT) feedback module provided users with automated feedback messages determined on
the performance scores in the e-portfolio and defined based on the rubric. Moreover, the
users could also see written personalised feedback in the JIT feedback module inserted by
the feedback provider. An example of the automated feedback and the written feedback is
presented in Table 1.

Table 1. Examples of the Feedback in the JIT Feedback Module.

Feedback Example

Automated

You are at level 2 (sufficient) on “Plans the execution of learning activities” In
order to achieve the next level, you should: “Plan a lesson that is clearly
structured: introduction, core and closing. Have an alternative plan for

different (to be expected) situations”.

Written

You are good at anticipating different and often unexpected situations. You
can find solutions really quickly and continue with the lesson at a calm pace.

Your lesson is timely planned, but you still have left spare time for unexpected
situations.

The second LA application was the Visualisation (hereafter VIZ) module. This module
gave the users a visual overview of their development in different ways based on the users’
wishes (e.g., in the form of a line graph, bar chart, spider diagram, table). The different
features of the VIZ module are presented in Figure 1.
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“
”

e and the graphical representations of their professional activities’ 

Figure 1. VIZ Module in the E-portfolio Dashboard (A), Example of the Timeline Graph (B), Example of the Spider Diagram
(C), Example of the Bar Chart (D), and Example of the Table (E).

A four-week in-service teacher professional development course “Lesson observation
and analysis” was carried out. The course consisted of two seminars, at the beginning and
at the end of the course at the university, and a practical task in the workplace. The practical
task involved the deployment of the e-portfolio as a means to help the in-service teachers
to gain more effective feedback on their professional activities and therefore enhance their
professional development.

Altogether, five groups of teachers were formed; three experimental and two control
groups. In the first seminar, the groups were given an overview of the requirements for
the course and of the e-portfolio; the teachers were provided with manuals and videos
of how to use the e-portfolio as a means for providing and receiving feedback. For three
experimental groups, an overview of the LA applications was provided, and the teachers
in the control groups did not see the LA applications in the e-portfolio. Then, as a practical
task, the teachers were asked to receive or provide feedback on three lessons at their
workplace during the period of one month. If the teachers decided to receive feedback
on their activities, they were given access to the e-portfolio and they were asked to find
a colleague who would observe their activities in the lesson and then receive feedback
through the e-portfolio. Vice versa, if the teachers wanted to provide feedback, they were
asked to find a colleague who they would observe and provide feedback through the
e-portfolio. However, the feedback providers did not have access to the e-portfolio and
they used the e-portfolio as external users.

The feedback receivers were asked to fill in the feedback form in the e-portfolio for
context information (e.g., the name of the school, subject, etc.) and send it to the feedback
provider with the request to fill in the form. The feedback provider then observed the
lessons of the feedback receiver, marked the performance levels and provided written
feedback in the form in the e-portfolio. Based on the scores the feedback provider marked,
the feedback receivers received information about their activities in the e-portfolio. The
feedback receivers in the experimental groups also received automated feedback in the JIT
feedback module and the graphical representations of their professional activities’ scores
in the VIZ module. Through the course, constant support was provided via e-mail. The
course ended with another seminar at the university where the teachers could reflect on
their experiences and data were collected from the participants.
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2.2. Participants

The overall course enrolment was 135 teachers, with 56% volunteering to participate
in the study. Data were collected from two samples. The first sample consisted of 61
in-service teachers who used the e-portfolio to receive feedback from their colleagues. The
experimental group of feedback receivers (N = 38, distributed across three groups) used
the e-portfolio with LA, and the control group (N = 23, distributed across two groups)
used the e-portfolio without the LA. Fifty-nine of the participants were female and two
were male. The teachers’ age varied from 25 years to 67 years and the mean age was 44.48,
SD = 10.54 (experimental group: 25–67, M = 43.35, SD = 11.06, control group: 27–62, M =
46.30, SD = 9.60). Out of 61 in-service teachers, 33 had previous experiences with e-learning
environments (22 in experimental and 11 in the control group). Only 13 teachers had
previous experiences with e-portfolios (8 in experimental and 5 in the control group). The
second sample consisted of 15 in-service teachers who gave feedback to their colleagues
via the e-portfolio.

2.3. Data Collection

To understand whether there is a difference between the experimental and control
group in feedback perception among the feedback receivers, the adapted Assessment
Experience Questionnaire (AEQ) [54] was administered. The AEQ examines the extent
to which learners experience various conditions of learning. Three scales that are related
to feedback in the questionnaire were used: quantity and timing of feedback (5 items, α
= 0.54; e.g., I get plenty of feedback on my professional activities from my colleague via
EPASS), quality of feedback (6 items, α = 0.81; e.g., The feedback my colleague provides
me, via EPASS, shows me how to do better next time) and how the feedback is used (4
items, α = 0.81; e.g., I use the feedback my colleague provides me, via EPASS, to adapt my
behaviour and activities). In total, the questionnaire consisted of 15 items, α = 0.85. For all
parts of the questionnaire, the responses were given on a 5-point Likert-type scale (1—fully
disagree, 5—fully agree).

Qualitative data from the feedback receivers were gathered with open-ended questions
in the questionnaire and focus group interviews. Participants were asked in the interviews
what they thought about the feedback they received and how they used the received
feedback. The teachers in the experimental group were also asked to comment on the
different LA applications—how useful they found the visualised, automated and written
feedback, how they understood the feedback they received via the LA applications, and
how they used the received feedback.

Data from the feedback providers were collected during the last seminar of the profes-
sional development course in the university with interviews, involving one individual and
four focus group interviews (number of participants ranging from two to five). The feed-
back providers were asked about their perceptions about the feedback provision process,
how the use of the system affected the feedback they gave, what impact the feedback had
on the receiver and how the feedback was used by the receiver in their perception.

2.4. Data Analysis

Shapiro-Wilk test was used for testing the normality of the AEQ scores of the whole
scale and three subscales in the questionnaire. For comparisons of the experimental
and control group, independent-samples t-test was used in case of parametric data, and
the Mann–Whitney U-test for non-parametric data. However, the results regarding one
subscale (quantity and timing of feedback) are considered with caution since the Cronbach’s
alpha of this subscale was rather low.

Open-ended responses in the questionnaire and the focus group interviews were
analysed following the inductive thematic analysis procedure [55] in order to find common
themes in participants’ responses. This means that data were explored without any prede-
termined framework and themes were inductively drawn from the data. Two researchers
read the open-ended responses, interview notes, and reports several times to acquaint
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themselves with the data. As the next step, initial codes were generated and compared
between two researchers. Based on the similarities, the codes were then grouped into
themes. As the final step, a detailed description of the results was written and illustrated
with quotations.

3. Results

The results are grouped into two parts. Results about the perceptions of the feedback
receivers are based on questionnaire and interview data, whilst the second part, perceptions
of the feedback providers, draws only on the qualitative data.

3.1. Perceptions of the Feedback Receivers

The first question in this study sought to explore how the teachers as feedback receivers
perceived the feedback by the means of an e-portfolio. Based on the qualitative data, the
feedback receivers pointed out the ways in which they organised the timing of the feedback
process. One possibility for structuring the process was that the feedback provider and
the feedback receiver sat together after the observation, had a discussion, and filled in the
e-portfolio jointly. One participant brought out: “It was best to fill in the e-portfolio together
after the lesson—you can discuss with your colleague and insert feedback at the same
time”. The second possibility of how the process was structured involved the discussion
between the feedback provider and the feedback receiver after the lesson, however, the
feedback provider filled in the e-portfolio after the discussion independently. This way, the
feedback provider could choose the time at which to insert the feedback in the e-portfolio.
This structure was criticised by a feedback receiver indicating that “when my colleague
gave me oral feedback right after the lesson, it was frustrating for her to fill in the same
comments in the e-portfolio afterwards”. Therefore, this option was seen as double the
work for feedback providers.

There was also an option not to have a discussion at all between the feedback provider
and the feedback receiver and the feedback was inserted in the e-portfolio independently
right after the observation or with a delay by the feedback provider. This possibility was
met with mixed feelings. On the one hand, this enabled more flexibility for the participants
in the feedback process. As one feedback receiver said: “The e-portfolio made the feedback
process more compact. When it is really busy at school, we do not have the time to sit
and talk. My colleague could fill in the feedback when she had time and I could read it
afterwards when I have time”. On the other hand, this way the timing of the feedback
really depended on both parties. The teachers indicated that although the e-portfolio itself
provided feedback at the same moment, if the feedback provider did not insert the feedback
data in the e-portfolio, the feedback was delayed. The same was true for feedback receivers,
as one teacher noted: “It was difficult to understand the feedback. Maybe I read it too long
after the lesson”. Thus, it was more beneficial for the feedback receivers to receive and
correspond to the feedback immediately after the task.

The teachers pointed out that they valued the possibility to choose the activities they
wanted to receive feedback on. This made the process more personalised for them. Even
though the participants indicated that they valued the comments from their colleagues
rather than the scores in the feedback form, the challenges of the written feedback were
also addressed. One participant emphasised that because written feedback can be misun-
derstood, there should always be a face-to-face meeting. As one participant put it: “I am
afraid that my colleague was not honest with me”. Therefore, the face-to-face meeting gave
the participants the possibility to discuss the feedback further.

The second research question aimed to understand whether there was a difference
in the perceptions between the experimental group and the control group of teachers.
In other words, whether there were differences in the two groups of feedback receivers:
the experimental group received feedback through the e-portfolio which was enhanced
with LA, the control group did not see the LA. With regard to the results focusing on the
quantity and timing of the feedback, no statistically significant difference in scores were
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identified between the experimental (M = 3.44, SD = 0.56) and the control group (M =
3.26, SD = 0.55). Although the scores in the quality of the feedback scale were higher in
the experimental group (Mdn = 3.85) compared to the control group (Mdn = 3.67), the
difference was not statistically significant. This also constitutes what the teachers do with
the received feedback where Mann-Whitney U test showed no statistically significant
difference between the experimental (Mdn = 4.10) and the control group (Mdn = 3.88).
However, the whole feedback experience was estimated as significantly higher in the
experimental group with LA (M = 3.78, SD = 0.45), t(59) = −2.1, p < 0.05 compared to
the control group (M = 3.50, SD = 0.60) with no LA. Following this, the results from the
qualitative data will be reported in order to understand the feedback receivers’ perceptions
in more depth.

The teachers who could see the LA applications had mixed feelings about how under-
standable the feedback in the LA modules was. On the one hand, the participants noted
that the JIT feedback module was an “eye-catcher” but on the other, the feedback in the
VIZ module was more useful. As one participant noted: “I did not understand the JIT
module. Since my colleague did not write anything in the comments’ section, I saw no
value in it. However, I liked the VIZ module, it gave me information and overview of my
activities”. In terms of the quantity of the received feedback, some of the participants in
the experimental group indicated that there was too much detailed information in the LA
modules. As one participant noted: “The picture was too colourful, there were too many
things”. Several teachers who had the possibility to see LA would have liked to get more
aggregated feedback and not so many different choices.

Overall, the feedback received through the e-portfolio was perceived as useful for
further discussion and reflection. The participants indicated that the e-portfolio enabled
them to revise the feedback whenever they wanted as the feedback was together in one
system. In order to gain more from the feedback, the participants suggested that more
training on how to understand and benefit from the feedback in the LA applications should
be provided.

3.2. Perceptions of the Feedback Providers

The third research question set out to explore how the teachers as feedback providers
perceived the feedback. Data from the feedback providers were collected with one individ-
ual and four focus group interviews.

The feedback providers were asked how the use of the system affected the way they
gave the feedback. Similar to the feedback receivers, the answers to these questions were
divided into two parts. There were some feedback providers that preferred to discuss their
observations right after the lessons and fill in the feedback form with the colleague they
had been observing. By contrast, there were teachers who took some time after the lesson
observation, gathered their thoughts and filled in the feedback in the e-portfolio alone after
some time had passed (e.g., in the evening at home). Although the e-portfolio provided
enough flexibility for the feedback providers on when to fill in the feedback, they all agreed
that the feedback filled in the feedback form should always be accompanied with oral
feedback because “you cannot write the feedback that you have not said before”.

Almost all feedback providers agreed that using the e-portfolio made their feedback
more specific and structured. According to most of the feedback providers, the structure
lay in the feedback form that provided specific criteria for the assessment procedure. As
one feedback provider put it: “I could see that the professional activities with their level
descriptions in the feedback form were based on the teachers’ standard, but the feedback
form provided even more precise activities”. However, there were feedback providers
who were critical about this rubric, indicating that “it was too general to provide specific
feedback or the differences between the levels were too small making it difficult to choose
the right one”.

There was no consensus in the perceptions of the written feedback among the partici-
pants. Some of the feedback providers appreciated the possibility to write the feedback in
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the comments section. For example, one interviewee said: “I like that I could add my own
feedback after marking the score. I felt I could add something extra to the existing criterion.
The existing criterion directed me to think and pay attention to aspects that otherwise may
have been unnoticed”. Nevertheless, some feedback providers did not like that writing the
comments was obligatory. They felt that some things were already said in the performance
level descriptions and therefore they had to use copy and paste or they wrote only a dash
in the comments section. Moreover, there were feedback providers who said that they had
given all their comments in the discussion and therefore filling in the comments section in
the e-portfolio was demotivating.

Several feedback providers stated that in their opinion, the e-portfolio was useful
for their colleagues as they benefited a lot from the feedback they received because the e-
portfolio was seen as a good tool for reflection. However, there was one feedback provider
who found the e-portfolio to be “a distant tool that does not foster discussion or reflection”.

Another interesting topic that emerged was that the feedback providers admitted
that giving feedback for a colleague was a unique situation and they felt that they were
supposed to be friendly with them. Therefore, they did not give too much critical feedback
and also rated their colleagues with high scores. Overall, the feedback providers were rather
positive about the experience with giving feedback via the e-portfolio. The consensus was
that using the e-portfolio made giving the feedback easier and developed their feedback
providing skills.

4. Discussion and Conclusions

This exploratory case study looked at the perceptions of the feedback process of in-
service teachers who received and provided feedback through a web-based e-portfolio
during a professional development course in their workplace. Several common topics were
identified among the two groups.

The importance of oral feedback and discussion in the feedback process was em-
phasised in almost all interviews by both groups—the feedback receivers and providers.
Although the e-portfolio was seen as a good tool to gather, record and contain the feedback,
the participants indicated that feedback is created in interaction and therefore face-to-face
discussions should also be part of the process. This topic was also emphasized by Powell
and Bodur [33] who showed in their study that the lack of social interaction and collabora-
tion was seen as a weakness in an online teacher professional development experience. This
means also that better balance combining computer-based and human-produced feedback
should be found [34].

The receipt and provision of feedback within this study was conducted between
peers. This, however, was noted as a challenge by the participants even if the importance
of social interaction was emphasised. The feedback providers indicated the feeling of
not being able to be critical to their colleagues and the feedback receivers felt that the
feedback providers had not been honest with them. Teachers could choose the peers they
wanted to involve in the feedback process themselves and therefore it seems that they
chose the peers they felt most comfortable with. Shortland [14] emphasises the importance
of the peer observation partners’ selection and warns that feedback can be dangerous to
relationships—if perceived as critical it may damage the relationship, however, little gain
is served if the problem is avoided. Therefore, the peer should not only be a “friend” or
yet alone only “critical”, but rather act as a “critical friend”. Additionally, taking time to
review another person’s work can encourage teachers to examine their own activities and
viewpoints, and therefore providing peer feedback has potential learning benefits for the
provider as well [40]. Overall, building this sort of relationship takes time and trust [14].

One common topic was the flexibility of the feedback process that the e-portfolio
offered and this was seen as its most beneficial aspect. Both groups described the ways
in which they had structured the feedback process and in a broad sense, three patterns
emerged. The flexibility of the feedback process is important, however, all of these patterns
involved benefits and challenges indicated by the participants. The first pattern where
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the feedback provider and receiver sat together after the observation, had a discussion,
and filled in the e-portfolio jointly was seen as beneficial but time-consuming. The second
pattern where the feedback provider and the receiver sat together after the observation,
had a discussion, but the feedback provider filled in the e-portfolio after the discussion
independently enabled the feedback provider to take some time to think through what
to write in the e-portfolio. However, this pattern was often seen as double work by the
feedback providers. The third pattern, where the feedback provider and the feedback
receiver did not have a discussion after the observation and the feedback provider inserted
the feedback in the e-portfolio independently right after the observation or with a delay,
was the most time-saving, however, the lack of oral feedback and discussion was mentioned
as a weakness of this pattern. One criterion for the effective provision of feedback is that
the timing of the provision needs to be agreed upon and needs to reflect the balance
between the requirements for immediacy and considered reflection [14]. This also supports
the idea of Prieto and colleagues [22], that technological tools for teachers’ professional
development should be “designed for overload”—teachers may lack spare energy and
attention during the school day and therefore can choose the pattern most suitable for
them.

The feedback framework that the e-portfolio offered was also mentioned by both
of the groups. The feedback providers valued the structured criteria as the basis for the
e-portfolio and the LA applications for their observations. Although there were some
critical comments about the framework suggesting that the criteria were too general or the
performance levels were too similar, having a clear framework as a guidance in the feedback
process has also been emphasized in the literature [15]. Gašević, Dawson and Siemens [56]
have also emphasised that the LA approach only holds a promise to improve learning
when it is developed from theoretically established instructional strategies. The feedback
receivers saw the main benefit in the personalisation the framework offered, having the
possibility to choose for themselves the activities they wanted to receive feedback on. This
result is consistent with the idea by Clow [39], who pointed out that learning is improved
by the LA system only then when the given feedback reflects and rewards those aspects
of learning that are valued by the learner. If the teachers cannot choose the activities by
themselves, the feedback that the LA system provides is not meaningful to the teachers and
does not enhance their learning. This supports the suggestion by Prieto and colleagues [22],
that in designing the tools for teacher reflection, special attention should be given to
allowing teachers to take ownership of their own learning.

Another interesting result was that although the whole feedback experience was
perceived as significantly higher by the group of teachers who saw LA, there were no
significant differences in perceptions of the quantity, quality and use of feedback between
the two groups. Although Pardo [34] notes that LA could improve the overall learners’
experience, the teachers in this study had mixed perceptions about the LA applications,
indicating that understanding of information in the LA applications took time and the
extra value of the LA applications was limited. Although training on how to use the system
was provided to the teachers, according to the teachers they needed even more support.
This may have been due to the fact that teachers may lack digital skills. In addition, more
attention should have been given to supporting their uptake of feedback and feedback
literacy [6,7,57].

When interpreting the results, it must be noted that the teachers in the study vol-
unteered to participate, a characteristic that may have shaped their perceptions. The
e-portfolio was tested over a period of one month only during a professional development
course. The implementation of new technology takes a lot of time and effort in order
to be of more benefit and therefore a longer period of time should be allocated for the
implementation. A third limitation is that the study examined a particular e-portfolio and
LA applications that is not generalizable to other types of e-portfolios and LA applications.
A different e-portfolio system and course design may have revealed features that could
further contribute to feedback research.
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The current study focused on teachers’ perceptions of feedback. Although perceptions
of feedback have implications for the acceptance and use of feedback [58], we still do not
know how the teachers really used the feedback they received through the e-portfolio
and whether there was an improvement in their competencies. A further study could
investigate the actual uptake and use of the feedback in which teachers apply the feedback
to improve their subsequent activities. Given the diverse sample of in-service teachers,
research could also explore whether their digital or ICT competence may impact teachers’
perceptions of the feedback received or provided via the e-portfolio. Moreover, feedback
on teachers’ activities was not collected from students—the stakeholders who teachers’
learning should most affect. Students should not be a feature in the background, but rather
have an active voice in teachers’ professional development process [22].

To conclude, despite the contextuality of our research process, the perspectives of
teachers about the feedback they received and provided through the e-portfolio provide an
implication for the feedback research among in-service teachers and for the broader field
of teachers’ professional development. Although the e-portfolio with learning analytics
offered different possibilities (e.g., automated and visualised feedback) to enhance the
learning and development of teachers, human presence and interaction was still highly
valued by teachers, despite the time and effort it required. In order to benefit from the
feedback, extra attention should be given to the training and support in using the system,
with special focus on how to understand the feedback in the LA and how to implement it
in the subsequent activities.
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56. Gašević, D.; Dawson, S.; Siemens, G. Let’s Not Forget: Learning Analytics Are about Learning. TechTrends 2015, 59, 64–71.

[CrossRef]
57. Molloy, E.; Boud, D.; Henderson, M. Developing a Learning-Centred Framework for Feedback Literacy. Assess. Eval. High. Educ.

2020, 45, 527–540. [CrossRef]
58. Altahawi, F.; Sisk, B.; Poloskey, S.; Hicks, C.; Dannefer, E.F. Student Perspectives on Assessment: Experience in a Competency-

Based Portfolio System. Med. Teach. 2012, 34, 221–225. [CrossRef] [PubMed]

73



education 
sciences

Article

Finnish and Portuguese Parents’ Perspectives on the Role of
Teachers in Parent-Teacher Partnerships and
Parental Engagement

Cristiana Levinthal 1,* , Elina Kuusisto 2 and Kirsi Tirri 1

����������
�������

Citation: Levinthal, C.; Kuusisto, E.;

Tirri, K. Finnish and Portuguese

Parents’ Perspectives on the Role of

Teachers in Parent-Teacher

Partnerships and Parental

Engagement. Educ. Sci. 2021, 11, 306.

https://doi.org/10.3390/

educsci11060306

Academic Editor: James Albright

Received: 16 April 2021

Accepted: 16 June 2021

Published: 21 June 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Department of Educational Sciences, University of Helsinki, 00100 Helsinki, Finland; kirsi.tirri@helsinki.fi
2 Faculty of Education and Culture, Tampere University, 33100 Tampere, Finland; elina.kuusisto@tuni.fi
* Correspondence: cristiana.levinthal@helsinki.fi

Abstract: The current educational reforms in Finland and Portugal require a holistic engagement
of parents with learning, bringing parents and teachers together as partners. This qualitative study,
which interviewed Finnish (N = 10) and Portuguese (N = 9) parents, aimed to explore parents’ views
on the role of teachers in supporting parent–teacher partnerships and parental engagement with the
school. Inductive content analysis was performed to analyze the interviews. From a general stand-
point, three patterns were found in the parents’ narratives about the role of teachers in supporting
partnership and engagement: communication, professionalism, and invitations to active parental
participation. From a cross-cultural standpoint, Finnish parents evidenced partnerships and engage-
ment grounded in little face-to-face contact but consistent online communication with the teacher, as
well as trust in their professionalism and independent work. The Portuguese parents revealed rather
frequent active participation within the school premises, more recurrent face-to-face communication
with the teacher, and appreciation for teachers’ timely responses and support. Recommendations
for a holistic approach of engagement and partnerships were brought forward within the context of
teacher education, such as the need to maintain simple but regular communication with parents and
the relevance of reconsidering the frequency of parental activities in the school.

Keywords: parents’ perspectives; teachers’ support; parent–teacher partnerships; parental engage-
ment; Finland; Portugal

1. Introduction
1.1. Parent–Teacher Partnerships and Parental Engagement

The positive influence of parental engagement in education on children’s learning and
achievement is universally acknowledged [1,2]. However, parental engagement is depen-
dent on effective parent–teacher partnerships and on teachers’ support for engagement [1].
Traditionally, the parental role has been constructed as more reactive than active [3,4].
However, current educational aims for a holistic pedagogy [5] call for the urgent activation
of parents’ full potential to partner with teachers in order to promote the education of
the whole person. The aim of this article is to explore parents’ perspectives on the role of
teachers in supporting parent–teacher partnerships and parental engagement in school, in
pedagogically holistic school contexts.

Parents’ engagement in education is a multidimensional construct encompassing a
variety of perspectives and definitions [6,7]. Nevertheless, it has traditionally been studied
based on a school-centered approach, that is, focused on parents’ and families’ assistance
in satisfying school needs. In contrast to school-centered approaches, a holistic pedagogy
not only seeks to teach content-related knowledge, such as math, science, or languages,
but it also strives to help students develop a set of skills, values, and attitudes that will
result in them becoming autonomous, proactive, and competent global citizens [5]. Holistic
pedagogical schools are learning-centered, as opposed to school-centered, as they aim
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for the comprehensive development of the student. We propose that a learning-centered
approach to parents is required for schools to achieve full success in holistic pedagogy. In
this article, we adopt Janet Goodall’s [1] contemporary learning-centered framework of
parent–teacher partnerships and parental engagement.

From this perspective, different forms of parental engagement are acknowledged as
important, providing they maintain the centrality of children’s learning and are supported
by a well-grounded parent–teacher partnership [1]. Although parental engagement and
parent–teacher partnerships are not synonyms, the latter plays an important and indisso-
ciable role in the former. Being partners reflects the shared responsibilities parents and
teachers carry out throughout children’s schooling and learning paths [6]. It is only by
allowing such shared roles, as opposed to separated or sequential roles, that parents can
genuinely be engaged with learning. Partnerships are, therefore, grounded in collaboration
towards the children’s learning. According to Goodall, the key features of an effective and
genuine partnership are that teachers and parents engage in dialogue around and with the
learning of the child; teachers and parents value each other’s knowledge and legitimate the
authority of each other’s roles; and teachers and parents participate in supporting learning
(for a detailed description of the framework, see Authors) [8]. Research on partnership and
engagement has evolved to legitimate a more active and empowered parental role [1,6,7,9].
However, the teacher, regarded as the reference actor within the classroom, has consistently
been pointed out in studies as a central enabling figure of parental engagement [1,9]. The
teacher’s role in encouraging participation is to promote parents’ engagement by suggest-
ing activities or inviting meaningful participation in and outside the school [10,11]. For
example, a parent–teacher meeting about a child’s progress, parental homework support,
or a parent and child reading a book together in the park are all activities that illustrate
learning-centered parental engagement. The difference between these interactions is their
context, i.e., whether they are school-, schooling-, or broadly learning-related [1]. Goodall
underlines the importance of the latter, as it allows parents to engage with their children’s
learning in school-independent settings and to take advantage of the strengths of natural
contexts. The teacher plays a preponderant role in supporting engagement in activities that
are relevant to the student’s broader learning as well as in cultivating the meaningfulness
of such learning in school- and schooling-related engagement [11]. Such support is better
conveyed through mutually respectful parent–teacher dialogue.

Communication is necessary in parent–teacher partnerships in order to align goals. Re-
search on parents’ perspectives shows that an open line of communication between parents
and teachers is viewed as an important facilitator of partnership and engagement [12] and
a primary way of enhancing parents’ trust in the teacher [13]. Conversely, in the context
of parental engagement in homework, a lack of communication has been shown to pose
serious risks to partnerships, as parents’ own role in construction and beliefs about such
forms of involvement may differ from teachers’ expectations [4].

Accordingly, Baker and colleagues [14,15] underline the importance of teachers and
schools not only communicating but also actively listening to parents. Their focus-group
research with parents and teachers revealed that parents may feel distant from the teacher if
proper time is not allocated to invest in dialogue. Moreover, parents may experience anger
or frustration when they perceive that their initiatives to increase home–school contact are
not welcomed. A further qualitative study found that parents considered the following
three teacher behaviors to be essential during dialogue: taking notes, discussing next steps,
and showing attention and concern [16]. Such behaviors cause parents to feel listened to
and valued as assets in their children’s schooling and learning [13] and legitimate their role
and participation.

Research demonstrates that teachers’ invitations for participation may vary according
to the structural framework provided by the school, and that such invitations constitute
an important element in the construction of parents’ roles and their motivation to be
engaged [17]. Teachers’ invitations for engagement can contribute significantly to the
strengthening of partnerships if parents feel their participation is worthwhile. By contrast,
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studies have shown that merely visiting the school to receive a one-way report from a
teacher on a child’s behavior or achievement, or sitting down at home to teach homework,
might negatively affect engagement and home–school partnerships [7,18]. Such a school-
centered model of parental involvement poses several challenges for genuine parental
engagement with learning. For parents, teachers’ invitations to attend school activities
might cause feelings of guilt if they are unable to do so [14], which might negatively affect
the relationship with teachers.

Despite the importance of the teachers’ active role in engaging parents in learning,
research shows that partnering with parents and supporting their engagement is an area
where teachers lack confidence and formal instruction [19,20]. The latest reports on teachers
in Europe [21] show that 36 percent of teachers consider addressing parents’ concerns to be
a source of stress in their daily work. Studies on teacher training programs [16,22] have
concluded that, in order to better facilitate children’s learning, more formal instruction is
required to improve the quality of teacher education regarding parent–teacher partnerships
and to enhance communication with parents from diverse backgrounds. Indeed, research
is calling progressively more attention to the gap between the importance teacher training
programs give to the parental engagement topics and their lack of courses on the subject.
These studies [9,23] underline developing partnerships with parents as a core competence
of a professional teacher and family engagement as an essential component of school
organization.

In this article, we study parents’ perspectives on the role of teachers in supporting
parental engagement and partnerships, to inform on best practices in parent–teacher
partnerships and parental engagement.

1.2. Context of the study

Finland and Portugal were selected for this study because both have recently intro-
duced important curriculum reforms with holistic pedagogical aims [24,25]. However,
Finland and Portugal are implementing these holistic educational goals from different his-
torical and cultural backgrounds. While Portugal became independent in the 12th century
and later endured a dictatorship, Finland’s independence began just 104 years ago, and the
country has been a constitutional democracy since its inception [26,27]. Nevertheless, today,
in the sphere of education, both nations share many similarities through their membership
of the European Union (EU), the Organization for Economic Cooperation and Develop-
ment (OECD), and the Programme for International Student Assessment (PISA). Table 1
summarizes both countries’ historical backgrounds and landmarks in basic education from
the 1900s to today. The early 20th century was chosen as the starting point to allow a more
concise contextualization.

In Finland, the teaching profession and its socio-cultural background have grown in
an iterative manner. The Lutheran moral values of Nordic societies formed the basis of
teachers’ roles grounded on ethics, hard-work, and independent thinking [28]. When six-
year compulsory public education was introduced in 1921, teachers were already important
cultural actors, had received specific education in teacher training colleges, and bore the
main responsibility for increasing literacy among boys and girls [29]. In 1943, Finland was
the first country in the world to introduce a law on free meals for all students [30]. Quality
education for all was supported by the basic principles of a trustworthy and stable social
welfare system [31]. Pioneer reforms and policy decisions resulted in nine-year compulsory
basic education, gradually realized over the 1970s [32], while a five-year master’s degree
became a prerequisite in academic teacher education in 1979 [29]. The decentralized nature
of the new educational system granted teachers autonomy to influence decisions about
teaching [29]. This enhanced their prestige and social trust, increasing the competitiveness
and attractiveness of the profession [29,33].
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Table 1. Finnish and Portuguese historical background and landmarks in basic education.

Finland Portugal

Early
1900s

Lutheran value heritage; democracy Catholic value heritage; dictatorship

Ethical, moral, and diligent teacher; Conformist, obedient teacher;
Teaches literacy, develops cultural activities; Teaches respect for the nation, family, and traditions;

Attends teacher-training college; Receives limited or no specific training;
All children receive free education and meals in school. Unprivileged children are absent or drop out of school.

Late
1900s

Social welfare system; teacher education reform Rupture from the system; democracy

Trustworthy and stable society; Revolution and rebirth of society;
Decentralized educational system; Centralized educational system;

Teacher education establishes a 5-year master’s degree; Teacher education differs in length and institution type;
Teaching has high levels of attractiveness and prestige. Teaching has low levels of attractiveness and prestige.

Early
2000s

International cooperation and policies International cooperation and policies

Common European high standards in education; Common European high standards in education;
Bologna Process: teachers’ research-based education; Bologna Process: mandatory 5-year master’s degree;
PISA: Affirmation as a world reference in education; PISA: Consistent educational growth and policy reforms;
Reform of the Core Curriculum for Basic Education. Reform for a national student-centered approach.

Today, Finnish basic education encompasses the elementary (grades 1 to 6) and lower
secondary levels (grades 7 to 9). Elementary school students have one main class teacher.
Finland continues to pursue high standards in education, embedded in the context of
growth and principles shared with the EU and international organizations such as the
OECD. Moreover, compulsory education will be extended to twelve years starting in
autumn 2021 [34]. Finnish education entrenched its position as a world reference for
excellence in the first decades of the 21st century [35] through the PISA reports. Even
though studies on upper secondary school students and pre-service teachers reveal a slight
decrease in the attractiveness of the profession, teachers are still highly regarded by society
and seen as ethical, autonomous, and reflective professionals [21]. Because the National
Core Curriculum for Basic Education 2014 [25] serves the teacher as a general framework
in terms of learning goals, core competences, and values [35], Finnish pre-service teachers
must acquire a wide variety of skills for autonomy. Such skills include high levels of
content and pedagogical knowledge; social, moral, and technological knowledge; skills
for research, planning, organizing, and assessment; and skills for cooperation with other
teachers and with parents [35,36]. The latest reform of the Core Curriculum was introduced
for grades 1 to 9 between 2016 and 2019 [25]. The changes aim to improve the already
holistic educational system by increasing rich interactions within the school culture and
the integration of pupils’ diverse learning contexts. The curriculum focuses on developing
students’ transferrable skills, such as thinking and learning to learn, cultural competence,
interaction, participation, and managing daily life [25].

In Portugal, a long 41-year period of dictatorship shaped the development of educa-
tion and the role of teachers in society. During that period (1933–1974), the compulsory
education, of four years, reflected the fascist government’s set of principles, grounded in
devotion to the Catholic religion and national traditions. For boys, schooling concentrated
on drawing skills and manual abilities, while the education of girls focused on domestic
activities and respect for family values. Moreover, textbooks were stipulated by the govern-
ment, and teacher training was limited or non-existent; absenteeism and drop out levels
were high among less privileged children [26].

Major reforms in the organization of schooling and curricula were introduced after the
revolution and the beginning of democracy, but it was not until the 1980s that fundamental
change occurred [37,38]. The curriculum and teacher education were reformed and the
pedagogical and social prestige of the teaching profession started to increase [26]. Besides
expanding compulsory education to nine years, the reforms aimed to guarantee all children
the right to education and culture, focusing on active citizenship, equality of opportunities,
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and freedom of learning and teaching [37,38]. From then until the first years of the 21st
century, teacher education was nonetheless inconsistent and weakly regulated [39]. It
varied from four to six years and could occur in universities, polytechnics or through less
formal practical training [39].

Currently, Portuguese basic education is divided into three cycles. The first cycle
refers to grades 1 to 4, the second cycle to grades 5 and 6, and the third cycle to grades
7 to 9. During the first four years, students are taught by a main class teacher. Portugal
continues to strive for high standards in education and teacher training, influenced by EU
policies and OECD countries. In 1999, the Bologna Process triggered the establishment
of a five-year Master’s degree for all teachers [39], and, in 2009, compulsory education
increased to twelve years [37]. Moreover, the role of teachers became more complex, as they
were expected to acquire more autonomy and reflective skills [40]. Between 2000 and 2018,
Portugal consistently improved its PISA ranking regarding students’ reading, math, and
science skills [37]. Between 2002 and 2015, Portuguese parliamentary debates on education
centered on OECD, PISA, and other international results, as well as on educationally
successful nations, such as Finland, Denmark, Sweden, Germany, and the UK [41].

In 2018, Portugal implemented a reform to introduce a student-centered approach to
learning, based on the principles of holistic pedagogy [24] and to increase the autonomy of
schools [42]. The new documents focused on pupils’ development of transferable skills,
such as critical and creative thinking, interpersonal relationships, personal development,
and autonomy. Early evaluations of the new system [42] underline the need to support a
collaborative culture between teachers to enhance professionalism and ensure consistency
between schools. They also call attention to Portugal’s extremely low number of young
teachers (under 30 years: 2%; over 50 years: 40%) and the fact that only 10 percent of teach-
ers perceive their role as valued by society. It is argued that such a situation contributes to a
less dynamic profession, which can directly affect the quality of the teaching workforce [42].
Another obstacle identified was the centralized nature of the system, where the government
is responsible for 50 percent of management decisions related to education and 80 percent
of management decisions related to personnel issues [42]. Such distant decision-making
processes affect Portuguese teachers, who currently experience the highest levels of stress
in Europe [21]. The source of this stress is mainly the amount of administrative work and
pressure from the school’s administration. Additionally, studies show that, despite efforts
to implement a holistic pedagogy, the primary pedagogical method remains a theoretical
explanation of content followed by consolidation exercises [43].

Despite Finland and Portugal’s distinct historical backgrounds, their recent landmarks
in education converge. Both wish to modernize and adapt their curricula to the current
and future needs of a globalized society and make learning a more integrative process.
Consequently, it is necessary to investigate the way parent–teacher partnerships are viewed
in both countries.

1.3. The Role of Finnish and Portuguese Parents in Their Children’s Learning

Teachers in Finland have traditionally enjoyed high levels of trust as professionals in
all segments of society, including among their students’ families. Cooperation with families
and other community stakeholders has long been common practice and a key feature of
the entire social welfare system. In the latest curriculum reform process, which lasted
two and a half years, the Finnish authorities maintained open channels of communication
with the community. Indeed, more than 4000 comments on the curriculum were received
from organizations and individuals [44]. Additionally, only four percent of Finnish schools
reported being subjected to constant pressure from parents, compared to much higher
levels in other countries (e.g., Singapore, 60%; Australia, 36%) [35].

Finnish parents consider partnership with teachers a shared responsibility, essential
to children’s success along with active parental participation [45]. They tend to view
their own and the teacher’s responsibilities as complementary and rather independent of
each other. Parents describe themselves as being responsible for their children’s rearing
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and upbringing, while teachers are seen as playing a predominantly pedagogical role. In
addition, parents expect teachers to keep them informed about their children’s conduct
and behavioral problems at school [45].

Nevertheless, the exchange of information between teachers and parents is not entirely
unproblematic. As most such communication occurs via an online platform, Wilma,
teachers’ written feedback might not always be perceived as encouraging by parents and
thus might threaten the development of a successful partnership [46]. Finnish research on
teacher education [22,47] demonstrates the importance of providing pre-service teachers
with more practical training in cooperating with parents and developing cultural sensitivity
in these partnerships, as the number of multicultural families has risen sharply, particularly
in Helsinki metropolitan area. Parents from rural areas in Finland are more likely than
urban parents to view digital communication as conducive to partnerships with teachers
and to interpret online feedback as encouraging [46]. These findings indicate that more
knowledge is required to strengthen parent–teacher collaboration, especially in the capital-
city region.

In Portugal, the challenges to the establishment of partnerships are different and stem
from a more fundamental level. For example, a school’s working environment and condi-
tions may prevent teachers from dedicating themselves to parent–teacher partnerships [21].
Cooperation with parents and other external stakeholders has emerged as one of the top
ten needs of newly qualified Portuguese teachers [48].

Furthermore, current research highlights parental difficulties in partnering with teach-
ers and engaging with learning at various levels. For instance, many parents are unable to
accept teachers’ invitations due to work hour constraints [49]. Parents also perceive that
their involvement is limited to attendance at thematic school events [49]. Other studies
suggest that visiting the school solely to receive negative feedback about their children or
to attend activities with an “audience role” contribute to parents’ lack of habit in cultivating
school–home relations [50].

Despite these differences, the structures of the Finnish and Portuguese basic education
system and current policies are sufficiently similar to allow comparison. Indeed, a recent
study on the two nations [51] illuminates how teachers could approach parents’ role
from a holistic perspective. It demonstrates that Finnish and Portuguese parents refer
to relationship- and leisure-based interactions with their children as legitimate forms of
engagement with learning more often than they refer to schooling-related activities. Thus,
valuable lessons on how to partner with parents and engage them with learning are likely
to emerge from comparative exploratory studies between Finland and Portugal.

This study is based on the constructivist approach taken by both the Finnish and the
Portuguese new curricula [24,44], according to which children’s learning and knowledge
are constructed instead of merely assimilated. Similarly, parent–teacher partnerships
regarding children’s learning are expected to develop in a constructivist manner, where
their interaction and communication serve as a basis for shared knowledge and mutual
support for the children’s holistic development. However, and potentially because the
Finnish and Portuguese new curricular guidelines are recent, how such partnerships and
parental engagement are actually constructed is yet to be explored. In the Finnish case,
various studies sustain a maintained tradition of co-construction of learning and learning
environments between school, home, and community, in the educational system [35,36,44].
For Portugal, thorough studies regarding the curriculum guidelines and its actualization,
beyond OECD studies [42], are still needed. Overall, both countries, and European nations
in general, lack scientific evidence on parental engagement practices [23].

The present study explores this issue in the context of elementary school parents. More
specifically, it strives to answer the following research question: “How do parents view
the role of teachers in supporting parent–teacher partnerships and parental engagement in
school in Finland and Portugal?”.
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2. Materials and Methods
2.1. Participants

This study adopted a qualitative approach based on in-depth interviews. We sent
invitation e-mails to a set of 50 Finnish parents with fluent English skills who had previously
collaborated with the Copernicus project, by answering a mindset survey in 2016 or
2017 [51]. In turn, the Portuguese parents received an invitation from the principal of the
respective schools, and those wishing to collaborate enrolled through a hyperlink. All
parents who volunteered were interviewed.

The participants (NFinn = 19; NPor = 9) were parents of first- to sixth-grade students
from each country’s capital city area: Helsinki and Lisbon. The parents signed an informed
consent form and were previously informed about the interview theme [52].

In Finland, the parents came from two schools located in different socio-economic
neighborhoods to ensure diversity of parental experiences and narratives. One school, with
900 students, provided basic education from grades 1 to 9, while the other, with 940 stu-
dents, taught grades 1 to 12. Schools in Portugal are organized in groups (agrupamentos)
of neighboring schools with complementary levels under the same administration. The Por-
tuguese parents came from one five-school agrupamento of 2550 pupils from kindergarten
to grade 12, that served a heterogeneous neighborhood.

The Finnish parents were interviewed face-to-face in February 2020, whereas the
Portuguese were interviewed between March and June 2020 via the videocall software
Zoom on account of the coronavirus pandemic. All necessary precautions to ensure the
participants’ privacy during the interviews were taken. The Finnish and Portuguese
participants were interviewed in English and Portuguese, respectively.

The parents’ mean age was 44 years (MFinn = 47; SDFinn = 9; MinFinn = 40; MaxFinn = 70;
MPort = 40; SDPort = 6; MinPort = 29; MaxPort = 50). Most participants were female (NF = 14;
NM = 5), and only one Portuguese mother, among all the parents, lacked a university
degree. Ten participants were parents of first to fourth graders (NFinn = 3; NPort = 7), and
nine had children attending grades 5 or 6 (NFinn = 7; NPort = 2). Three parents had an
only child (NFinn = 2; NPort = 1), ten had two children (NFinn = 3; NPort = 7), and six had
three children (NFinn = 5; NPort = 1). Of the 19 parents, two indicated facing major learning
and/or behavioral struggles in their children’s learning process (NFinn = 1; NPort = 1), and
another four referred to dealing with eventual or minor struggles (NFinn = 3; NPort = 1). All
other parents described their children’s learning process as good or excellent (NFinn = 6;
NPort = 7).

2.2. Procedure

This study’s data is drawn from a broader qualitative study on parent–teacher part-
nerships and parental engagement. We used semi-structured interview protocol to ensure
consistency, while also allowing for spontaneous narratives to emerge [53]. The inter-
viewees were asked to speak rather freely about the topics of parental engagement with
their children’s learning at home and at school, including their children’s challenges and
successes in learning and the parent–teacher learning-related partnership. The opening
question was “Please, tell me about which components, in your opinion, contribute to
a successful parent–teacher partnership?” The narratives were followed by clarifying
questions by the researcher, who would lead the conversation to the subsequent topic of
discussion in a natural manner. Examples of such questions were “What does parental
engagement with learning mean from your point of view?”, “How can parents engage with
learning at school?”, and “How can teachers support parental engagement with learning?”
The sequence of questions varied from one interview to another to promote flow and
spontaneity.

The interviews varied in length from 30 to 120 min, the average length being one hour.
They were audio-recorded and later transcribed, generating 213 pages of text. Before the
interview, the parents also completed a short demographic questionnaire.
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2.3. Analysis

Inductive content-analysis was employed to study the data. We chose this approach
because it is commonly used in research aimed at enhancing understanding of and re-
trieving meaning from rich verbal data in an objective and systematic manner [54]. Thus,
all the codes were derived from the data [55]. The unit of analysis varied from parts of
sentences to whole paragraphs, the criterion for inclusion being that each coded excerpt
constituted an independent element of meaning about the phenomenon [55]. The analysis
was performed using Atlas.ti 8 software.

After the unit of analysis was established, the next step was to codify the data, to
identify parents’ perspectives on the role of teachers in partnerships and engagement.
This began with the first author coding each interview. Every time a new topic on the
role of teachers emerged, a new code was created. The codes were clustered into eight
subcategories and later into three main categories. Then, the second author coded the
interviews independently according to a shared codebook previously developed between
the authors. Cohen’s kappa values were calculated using SPSS 27 software to ensure
inter-rater agreement regarding the main categories. The kappa values for the first, second,
and third main categories were, respectively, 0.767, 0.877, and 0.748, showing a high level
of agreement. Lastly, disagreements were discussed and the items in questions were jointly
recoded. This process necessitated iterative analyses of the data. Example 1 demonstrates
a unit of analysis related to communication, of which the code was providing open channels
of communication, subcategory teacher dialogues, and main category teacher communicates.

Example 1: He [the teacher] likes the presence of the parents. He is always telling us ‘If you have
any questions, even regarding some content of study, or some other question, no problem, just call
me, I am always available. I gave you my phone number and you also have my Facebook [profile],
you can always send me a message, there’s no problem whatsoever’. So, he ended up making us
[parents] very comfortable and opened up the door widely for that. (Parent 6)

3. Results

The results are grouped under three main themes that correspond to the perspectives
of parents about the role of teachers in partnership and parental engagement. The themes
were (1) the teachers communicate, (2) the teachers show professionalism, and (3) the
teachers invite active participation. Table 2 shows the frequencies of these categories
and their subcategories in our data. The results are presented both from a general and a
culture-specific perspective.

Table 2. Frequencies of the main categories and subcategories of parents’ perspectives on the role of teachers in parent–
teacher partnership and parental engagement in the school.

The Teachers Support Partnership and
Parental Engagement When They

Number of Statements

Finnish (N = 10)
f

Portuguese (N = 9)
f

Total (N = 19)
f

Communicate 76 59 135
Dialogue 42 34 76
Inform 26 12 38

Give pedagogical advice 7 4 11
Welcome parents’ initiatives 1 9 10

Show professionalism 44 24 68
Have competence to teach 38 17 55

Have a good pedagogical relationship with the child 6 7 13

Invite active participation 27 28 55
Invite to parental activities 15 26 41

Invite to collaborative activities 12 2 14

Total of statements 147 111 258
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3.1. Teachers Communicate

One pattern that emerged from the data was the importance parents placed on com-
munication. Teachers’ ability to communicate seemed to be perceived as a major boon
to parental engagement and a basic element for successful parent–teacher partnerships.
Such communication may take different forms. The most frequent form within our data
was teachers’ ability to engage in dialogue, i.e., to establish two-way communication that
provides space for parents’ input and possible insecurities. This mother’s statement well
illustrates such an ability in the form of a “no-barrier” attitude:

The most important component is smooth communication and no barrier. Be-
cause if you don’t have a barrier, you can also approach the teacher with some
problematic issues, or ask for advice. . . . We are all emotional beings, and we see
things in a different way, so it is important to communicate, to speak things out
and to be understood. (Parent 18, Finnish, Female, 44 years old)

Additionally, of great relevance to parents was the need to be kept informed by the
teacher. The parents seemed to perceive such teacher behavior as the most reliable way
of monitoring their children outside the home. Nevertheless, the Finnish and Portuguese
parents shared different narratives of being informed. The Portuguese parents focused more
on the “remedial” role of information, such as being informed of problems or homework
matters, while the Finns emphasized the importance of receiving regular information about
their children’s schooling. This information arrived in the form of weekly letters sent by
teachers to all parents about the classroom routine of the past week and plans for the
following week through the Wilma online platform. For example, one mother stated:

It is very important information to me, because my son doesn’t speak so much. I
ask him how the day was, and [he answers] “it was good”. I am left wondering
about what is happening in real life, because I can’t be there watching what’s
happening, so it’s the only way to get the information. I like to get these emails.
(Parent 10, Finnish, Female, 54 years old)

The communication the parents valued from teachers also came in the form of pro-
viding pedagogical advice and welcoming parents’ initiatives. The former refers to specific
recommendations, such as suggestions for supporting children’s study at home or for
visiting a certain museum exhibition. The latter relates to the establishment of a communi-
cation channel that accepts and welcomes parents’ ideas and interventions at the school.
Being welcomed by teachers was mentioned by almost all the Portuguese parents. These
parents referred to the importance of feeling that the “school’s door” was open to them,
that teacher-parent face-to-face interactions were not only for exceptional circumstances,
and that the teacher was able to convey that message, from the beginning.

Overall, the parents perceived parent–teacher communication as a fundamental el-
ement of parent–teacher partnerships and parental engagement. This communication
encompassed both parents actively reaching out to the teacher, and teachers taking the
initiative to inform, support, or reach out to parents.

3.2. Teachers Show Professionalism

The parents perceived showing professionalism as a key factor in their partnership
and engagement. Teachers’ professional competence and ability to maintain a good peda-
gogical relationship with students emerged as manifestations of being professional.

The parents perceived teachers as competent professionals when they noticed their
children were achieving the expected learning goals and when the teacher succeeded in
creating a positive classroom atmosphere, showed motivation, creativity, and dedication to
teach, and responded effectively to problems such as bullying. The parents often framed
the teacher’s professionalism within the context of the school as an institution, revealing
that they viewed this professionalism as dependent on the teachers’ intrinsic and extrin-
sic factors. The Finnish and Portuguese parents addressed these teacher characteristics
similarly in their narratives, although the Finns mentioned them more often.
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The teacher–child relationship was perceived by both Finnish and Portuguese parents
as a central aspect of the teacher’s competence that influenced parent–teacher partnerships
and parental engagement. The parents referred to the importance of feeling that their
children liked their teacher, and vice-versa, and that the child was supported, encouraged,
and protected by the teacher at school. The parents clearly perceived the child–teacher
relationship as one of the main preconditions for an effective parent–teacher partnership.
The parents also mentioned the possibility of continuous interaction over time as an
important factor in the development of a good relationship between the teacher and the
child and consequently with the parent. The statement below summarizes these findings:

It is also the motivation you can see in the teacher, how dedicated they are to the
class. Like, how often they change a group or school. Sometimes, if there’s some
trouble for the school to have a motivated teacher stay with the group for a long
time, you can see that they change the teacher every half a year. But, sometimes,
you have a teacher that stays for many years, and it makes a big difference to get
to know the teacher. Also, that they have a long period of time with your child,
so they get to know them personally and see the growth, and also have an effect
on their learning skills, and if there’s some problems, they can address them and
see the results. (Parent 14, Finnish, Male, 43 years old)

Contrary to the previous point on teachers’ ability to communicate, this pattern in the
parents’ narratives does not directly reflect teacher–parent interactions. Instead, it demon-
strates that even when parents and teachers are not in direct contact, their relationships
continue to develop while mediated by other elements. This indicates the importance of
the quality of both the teaching and the pedagogical teacher–child relationship.

3.3. Teachers Invite Active Participation

A third central aspect in the parents’ narratives was teachers’ invitations of active
parental participation. The parents were specifically asked about school-related engage-
ment. Thus, it is natural that participation emerged consistently as a theme. However,
it is here that the Finnish and Portuguese parents’ narratives differed the most. First,
the Portuguese parents mentioned active participation more often than did the Finnish
parents—while the Finns focused more on teachers’ communication and professionalism.
Second, from the two abovementioned forms of active participation—parental activities and
collaborative activities—Finnish parents referred equally to both, whereas the Portuguese
focused almost solely on parental activities.

The invitations of active participation that parents considered supportive of parent–
teacher partnerships and parental engagement were extremely diverse. They included
attending fun family days to play sports with teachers and school staff, attending parents’
association meetings to organize future events, visiting the classroom to explain their
professions to the children or to perform a reading, visiting the school to bake a cake with
the children, watching the children perform in a musical event or performing with the
children, and supporting a school’s project from home by fundraising or sewing accessories
for the school’s carnival parades.

The Finnish parents illustrated their active participation in parental activities largely
by referring to attending parents’ association meetings mediated and organized by the
teacher, where the parents would arrange the annual spring gathering and some other
events. They also mentioned visiting the school to watch their children perform in a
musical event—normally, at the spring gathering they had arranged—or to perform with
the children, as, for example, in a Finnish-language poetry reading. It was evident from the
Finnish parents’ narratives that they were unaccustomed to visiting the school premises
frequently for parental activities. When they did, these activities were normally intended to
encourage parents’ participation in the children’s learning (e.g., a poetry reading together
as part of curriculum realization), or to support parents’ social interactions with each other,
as stated by this father:
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All the activities where my engagement is bigger is organizing, with other parents,
all these activities besides school. It’s about social engagement with other parents.
The way the teacher has managed that is really good. She took a very big
responsibility, kind of drew all the parents in. We have this small group of
parents who organize this event in the spring, kevätkeikaus. It’s kind of a big
event, a lot of parents go there and all different classes that they [the school] have.
So, the teacher took care of the responsibility and let us do that, and we just did
it. And it’s good we have those, because it is not only about having a relationship
with the teacher, but socializing, having this relationship with the other parents.
(Parent 12, Finnish, male, 41 years old)

In the case of the Portuguese parents, parental activities, common throughout the
school year, seemed to create a setting where the school community could gather, relax,
and enjoy some time together, i.e., where community interaction could extend beyond
schooling matters. Elements of the child–parent relationship were also present in the
Portuguese parents’ statements, although less frequently. Moreover, despite perceiving
parental activities as supportive of partnerships and parental engagement, the Portuguese
parents also seemed to view them as somewhat of a burden, given that the school day
finished at around five o’clock and most parents’ working day ended around the same
time or later. This is indicated in the following statement from a mother:

Of course, it is very nice to gather together and to know each other and to go
there [to the school] to do something, to play. . . . That “family day” where we
were all together, with the teacher, with all the children. . . . Well, yeah, two or
three times a year I think is enough. As long as, in the background, there is
continuous interaction, and communication and team work [with the teacher].”
(Parent 4, Portuguese, Female, 40 years old)

Collaborative teacher–parent activities were seldom mentioned by the Portuguese
parents as a form of school-related active participation. The exceptions were two statements
about the importance of being invited to less rigid school projects that allowed parents’
creativity in their participation and of being invited to face-to-face meetings with the
teacher. By contrast, face-to-face meetings with the teacher were very frequently mentioned
by the Finnish parents as a form of school-related collaborative active participation that
legitimated the parents’ role. Even though the Finns reported attending such meetings only
once or twice a year—given that most of the interaction occurred online—they referred to
these as key moments not only for the partnership between parents and teachers but also
between parents, teachers, and children. They also remarked on their satisfaction with this
pattern of interaction. As one father explains:

This meeting is only with the child and the teacher, concerning the kid, where
teachers usually have some documents that parents filled in, where they asked
questions about how we feel about how the schooling is going. And we can
help with that document. We talk with the child, go through how the progress is
going, and then we give the papers to the teacher before (the meeting). And we
talk with the teacher if they agree, if there’s some issue, things the child studied
that are too easy or too difficult, that they can try to adjust or think of how to
make it better. And also, for us, it’s good for us to know if the child is keeping
up, because the amount of learning is quite a lot. . . . Often I think children have
some subjects they don’t like so much and they might not learn as quickly as
they should, and we can discuss those things with the teacher on that meeting.
(Parent 14, Finnish, Male, 43 years old)

In general, the parents’ school-related active participation occurred in both parental
activities and collaborative activities with the teacher. However, distinct differences be-
tween Finnish and Portuguese in-school participation were evident. In the Portuguese
context, teachers tended to invite parents to participate in activities throughout the school
year—activities which were often unconnected to the children’s learning goals and that
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may be demotivating to parents after a long day at work. In the Finnish context, teachers
invited parents to specific collaborative goal-oriented occasions regarding the children’s
learning progress and future—occasions where not only the parents but also the children
participated.

4. Discussion

In this article, we set out to explore parents’ views on teacher support for parent–
teacher partnerships and parental engagement from a qualitative standpoint. We also
looked further into differences and similarities between Finnish and Portuguese parents’
narratives. Here, we followed Janet Goodall’s framework of parental engagement and
parent–teacher partnerships. We analyzed, by means of inductive content analysis, individ-
ual interviews of 19 parents of elementary school children.

In this study, we identified several attributes, within the role of teachers, that were
perceived by parents as supportive of a successful parent–teacher partnership and of
parental engagement with the school. In particular, these attributes concerned teachers’
ability to communicate, to show professionalism, and to invite active participation in
the school. Our findings align with previous research that demonstrates the importance
parents place on parent–teacher communication [12,13] and teachers’ ability to engage in di-
alogue [14–16] for the development of partnerships and parental engagement. Our results
also confirm previous research showing the positive impact of meaningful invitations on
role construction and parental motivation to engage with their children’s schooling [4,17].
Additionally, the present findings, along with our previous research on parental engage-
ment in the home [51], demonstrate the applicability of Goodall’s framework of parental
engagement and parent–teacher partnership. In the holistic pedagogical contexts of our
participants, all the components of this framework contributed to successful partnerships
and engagement: dialogue, legitimation of parents’ role, and invitations to meaningful
participation [1,11]. In this study, these factors were revealed in the form of teachers’
communication, professionalism, and invitations to active participation.

Within these categories, the parents’ narratives nevertheless revealed country-specific
differences, likely embedded in their historical and cultural backgrounds. Despite identi-
fying similar ways of perceiving teacher support, the parents’ descriptions often differed,
both in frequency and in meaning. The Finnish parents’ perspectives formed a picture of
parent–teacher partnerships and engagement with the school grounded in little face-to-face
contact but consistent communication. This pattern aligns with previous research, as the
simplicity and relative infrequency of parent–teacher interactions seem to be supported by
the parents’ view that their responsibilities and those of the teachers are complementary
but independent, and that home and school are perceived as serving different purposes [45].
Their sense of teachers’ professionalism is gleaned through weekly letters via Wilma and
annual or biannual meetings, as well as through their children’s achievement and well-
being. This means of communicating with the teacher was viewed positively by our urban
Finnish parents. Thus, this finding has partially contradicted previous research indicating
that rural parents are more likely than urban parents to perceive digital communication
with the teacher as conducive to partnerships [46]. In this study, the Finnish parents in-
dicated that regular Wilma messages helped not only to keep them informed about their
children and their children’s environment but also to create a sense of predictability and
flow in parent–teacher communication. Consequently, parents seemed to feel little need
for face-to-face encounters with the teacher. According to the parents’ narratives, neither
they nor the teachers seem to ask “too much” from each other, and all extra requests from
teachers were seen as clearly optional or respectfully negotiated. The Finnish parents’
narratives conveyed the idea that “less is more” and demonstrated trust in the teacher
and the educational system. Traditionally, the professional competence of teachers has
been universally recognized by Finnish society and seen as an intrinsic part of becoming a
teacher [29,33,35]. Overall, Finns exhibit relatively strong trust in the various strands of the
social welfare system [28], including public schools and teachers. For Finnish parents, belief
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in teachers’ competence to teach and to build a relationship with their children constitutes
a strong foundation for parent–teacher partnerships. Our interviews with Finnish parents
indicated that trust in teachers’ ability to perform their work exceptionally well seemed to
enable both effective communication and active parental collaborative participation.

Our Portuguese parents’, by contrast, expressed more complex perspectives on their
partnerships and school-related engagement. The parents’ narratives revealed a concep-
tualization of partnerships and engagement grounded in rather frequent—and largely
face-to-face—parent–teacher interaction. Moreover, the responsibility for building this
partnership seemed to rest heavily with teachers, specifically in their invitations for partic-
ipation in recreational activities. In general, the parents reported enjoying visits to their
children’s school space and contact with teachers in a more informal setting. This finding
contradicts previous research suggesting that Portuguese parents feel they are invited
to school primarily to receive negative feedback about their children [50]. Nevertheless,
the parents in our study sometimes found it challenging to fit parental school activities
into their busy and long working hours. These findings are in line with those of Bento
et al. [49]. In addition, the parents conveyed the idea that some school-related activities,
mainly those where they played the role of spectator, were unmotivating, which confirms
previous research findings [50]. Like their Finnish counterparts, the Portuguese parents
perceived the idea of simplicity in parent–teacher partnerships and parental engagement as
supportive and valued continuous communication over sporadic interaction. Nonetheless,
these were not seen as common features of the present Portuguese system. Beyond visits
to the school, parent–teacher communication varied widely, i.e., it differed from parent
to parent in the same school or classroom. This can be partially explained by the current
context of the Portuguese educational system, where teachers are highly stressed, must
dedicate a large amount of time to administrative work, and are obligated to implement
curriculum changes decided by central government [21,42]. Such time constraints can also
be the reason parents perceived their communication with teachers as focusing primarily
on problems to be solved. On the other hand, according to the parents’ narratives, it was
just these challenging situations that brought teachers and parents closer together. The
parents described teachers as being responsive to their requests for help and advice, which
played a major role in their partnership, as they felt that teachers were willing to meet
them as often as necessary. In a challenging context where teachers’ schedules can be
chaotic, teachers’ readiness to find time to invite parents to the school and listen to their
concerns earned the sincere appreciation of parents. Such findings align with previous
research [14,15] about the importance of teachers’ time dedication to parents in building
their partnerships.

Overall, despite the Portuguese context presenting a more challenging setting for
parent–teacher partnerships, this study provides exemplar practices for cultivating effective
partnerships and engaging parents in school in both countries. In Finland, such practices
include regular communication, which can be supported by digital tools, as well as one
or two meetings oriented to discussing students’ learning milestones—respecting the
schedules of both parents and teachers. In Portugal, these practices involve responding to
and providing space for parents’ requests for face-to-face meetings, which enable real-time
dialogue and the development of proximity between teachers and parents.

This study provides detailed descriptions of the way parents perceive and experience
teachers’ support for partnership and engagement. The current demands in education
can cause future teachers to experience insecurity about their own abilities to partner with
parents and engage them in learning [20,22]. Our results help to inform the implemen-
tation of a holistic pedagogy coherent with the Finnish and Portuguese new curricular
goals [24,25] by presenting concrete samples of teacher’s practices in parent–teacher part-
nerships. Moreover, they help dispel the recurrent belief that dealing with families is highly
challenging.
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Two key findings of this study could serve to guide early career teachers’ interaction
with parents. The first is the central importance of keeping parents informed. Weekly
information from the teacher about their children group’s accomplishments, routine, and
planned activities establishes a predictable rhythm to the communication and is apt to make
parents feel engaged and considered. Such information may be short and simple, but it
nevertheless establishes an important dynamic where parents perceive they are part of their
children’s education—even when this occurs online. The second, regarding invitations of
active participation, is the importance of inviting parents to cooperative and periodical
events at the school, instead of inviting to recurrent, parents-only activities. Invitations to
cooperation at the school could focus on goal-oriented tasks directly related to the student’s
progress. In addition, one or two recreational activities a year can support the improvement
of the parent-teacher partnership and the building of a sense of community within the
school. Such activities, focused more on parents than on parent–teacher cooperation, might
be more likely to support the partnership when they have a meaningful purpose, e.g., are
connected to the curriculum aims. Above all, it is necessary to maintain an open channel
for dialogue and to listen to parents’ requests, as they are likely to differ from person to
person.

This study nevertheless contains limitations concerning the background of our partici-
pants. It is important to acknowledge that, with the exception of one parent, all participants
had a university degree. Thus, the sample was insufficiently heterogeneous to ensure the
generalizability of the findings. Consequently, our results must be interpreted within the
context of highly educated parents. Additionally, among our participants, two Portuguese
parents had children attending grades 5 and 6. This constitutes a limitation because the
structure of teaching in these grades differs between Finland and Portugal. In Portugal,
starting in grade 5, pupils are taught by a variety of subject teachers, and they begin to have
a more compartmentalized timetable, which poses additional challenges to partnerships
and parental engagement. In terms of methodology, one limitation of our individual in-
depth thematic interviews was that the Finnish parents were not interviewed in their native
language. Although all the parents spoke English fluently, some were more comfortable
than others with talking in a foreign language, which may have prevented them from
exploring some interview topics more deeply. It is also important to refer that differently
posed interview questions could have originated different findings, as we aimed to explore
best practices and therefore focused our questions on successful partnerships. Nonetheless,
despite its limitations and constraints, this study possesses considerable strengths, such as
a qualitative design that provides rich descriptions of the participants’ experiences and
meaning-making in their own words. Such individualization is one of the most salient
advantages of conducting qualitative research [55]. Even though we recognize the non-
generalization of the results from a cross-cultural standpoint, we believe that both general
and cultural-specific findings shed new light and bring forward relevant insights regarding
parental engagement in school and parent–teacher partnerships to Finnish, Portuguese,
and other holistic educational systems.

We recommend that future studies on this topic explore more diverse settings, in-
terviewing parents from immigrant backgrounds and various socio-economic groups. In
addition, it would be important to describe teachers’ perspectives on the same topics.
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Abstract: The Finnish National curriculum obligates teachers to give parents encouraging feedback
about their children’s learning and development, the aim being to build a constructive relationship
between homes and schools and to encourage close collaboration among all parties. Teachers in
Finland nowadays use digital platforms that allow effective online communication. The frequency
and quality of such communication vary a great deal. In particular, there seems to be a lack of clarity
concerning the amount of encouraging feedback delivered in this way. The focus in this paper is on
the extent to which Finnish parents (N = 1117) in both urban and rural areas are content with the
amount of such feedback. We carried out a logistic regression analysis to predict parental contentment
with the amount of encouraging messaging, with the pupil’s grade level, parental attitudes to digital
communication, as well as parental educational level and gender as independent variables. In sum,
parents who were less highly educated, with a neutral-to-positive attitude to digital communication
and with a child in lower secondary school were most likely to be content with the amount of
communication. These results have both research and practical implications in terms of enhancing
the understanding of how best to deliver encouraging digital feedback between homes and schools.
Furthermore, it seems that teacher education should focus on communicative competence early on.
The current study completes our three-part series of studies on digital home–school communication
in Finland.

Keywords: home–school partnership; Finnish schools; encouraging digital feedback; digital commu-
nication; teacher education

1. Introduction

According to the Finnish National Core Curriculum for Basic Education (grades
1 to 9) [1], frequent encouraging feedback from teachers enhances pupils’ learning by
creating an appreciative and motivating learning environment. Feedback should be realistic,
versatile and non-oppressive. Teachers in Finnish schools are obligated to give encouraging
feedback to their pupils, and close collaboration between schools and homes is expected.
In fact, the Finnish National Core Curriculum for Basic Education instructs schools to send
parents ‘supportive and positive messages about their child’s learning and development’ [1].
The aim of this study is to deepen the understanding about what constitutes encouraging
feedback, and more precisely, to find out what factors predict parental views on the amount
of encouraging digital feedback they receive.

Positive feedback propels human actions. It generates the energy and motivation to
pursue goals and carry on even in the face of adversity. In particular, encouraging feedback
provided by a positive authority could be a true game-changer [2], whereas motivational
opportunities may be missed if such feedback is given sparingly. Digital communication
(DC) is the most common way of managing home–school collaboration in Finland, offering
a multitude of opportunities to share positive messages and to give motivational feedback.
However, informative issues seem to dominate the contents of DC [3]. This finding was
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supported in our earlier study on parental experiences of DC content: informative issues
about the child’s studies were considered important, but encouraging feedback was also
seen as one of the priorities [4,5].

The quality of any encouraging feedback matters. It should always be focused on
the learning process in that non-specified person-targeted feedback could have a negative
effect on learning, even if the content is positive [6–8]. Personal feedback such as ‘good girl,
great effort´ contains little task-related information and is rarely converted into stronger
engagement, commitment to learning goals or enhanced self-efficacy [7]. Giving realistic
and process-targeted feedback may help to strengthen a pupil’s feelings of competence
in the learning process [6,9], whereas constant negative feedback may have the opposite
effect [10]. These findings are in line with our previous results concerning parental wishes
about the content of digital feedback: parents appreciate versatile and realistic feedback on
their children’s learning, but an excess of corrective feedback could be discouraging [5].

A plenitude of previous studies indicates that collaboration between parents and teach-
ers is effective in fostering the well-being and academic achievements of pupils [11–14].
Consequently, schools should invite parents to participate more actively in their chil-
dren’s studies. Encouraging digital communication could become an essential tool in the
home–school partnership. Parental socio-economic background is strongly related to pupil
learning outcomes [15]. Teachers should make sure that families lacking the opportunity to
participate in their children’s studies are engaged in collaboration. Digital communication
could offer the tools to make this happen. The international study achievement assess-
ments [16] refer to Mendel’s [17] statement: ‘Education is power and parents are force´:
this is now more relevant than ever. Homes and schools must work together to balance
socio-economic and educational inequity.

Joyce Epstein’s pioneering work [11,12] on home–school partnership emphasises the
importance of shared responsibility among parents, teachers and communities in taking
care of pupils’ education and development. Epstein’s Theory of Overlapping Spheres of Influ-
ence establishes the importance of frequent interaction between schools and homes [11]. It
is also pointed out that the more contact parents have with the school and the more involve-
ment in their children’s studies, the more likely the children are to do their homework, to
succeed in tests and to develop positive attitudes towards school [18,19]. However, it is
not only the quantity of contacts that enhances the home–school partnership, but also the
quality of communication. Dannesboe et al. [20] showed in a recent study that home–school
communication could foster anxiety and feelings of inadequacy among parents if their
children were stigmatised as displaying ‘constant inappropriate behaviour’ [20]. Findings
from studies on emotional reactions to digital feedback among pupils confirm that constant
negative feedback does not serve a learning purpose, and only causes disappointment,
concern and anger [21]. Schools in socio-economically distressed areas in particular seem to
be contacting families about difficulties and problems more frequently than about advance-
ments [12]. As Epstein et al. [12] point out, teachers in these areas should carefully consider
the communication to make sure that it contains more feedback about pupils’ successes.
Moreover, negative feedback easily accumulates among pupils with special educational
needs [22], who are in the greatest need of encouragement. Thus, there is a need to raise
teachers’ awareness of the importance of quality in the home–school partnership, and
to focus on communicative competence early on in teacher education so as to engage all
parents more deeply in their children’s studies [23,24].

1.1. The Finnish Context

Finnish compulsory basic education comprises one-year of pre-primary schooling for
six-year-olds and nine years of basic education for 7- to 16-year-olds proceeding from the
primary (grades 1 to 6) to the secondary (grades 7 to 9) level. Most subjects are taught
by one class teacher in grades 1 to 6, whereas a multitude of teachers give instruction
in their own subjects in grades 7 to 9 [25]. All teachers have a Master’s degree [26], and
they are responsible for giving low-threshold support to pupils who struggle in their
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learning. The Finnish government has recently launched a reform to extend compulsory
and free-of-charge education up to the age of 18, the aim being to raise Finland’s general
level of education, and to foster equality and non-discrimination [27].

Home–school collaboration has not always been very active in Finland. Teachers were
supposed to do their share in schools, and parents to do theirs in the home [28]. There
has been extensive discussion in recent decades about the boundaries of responsibility in
bringing up and educating children [29]. The revised National Core Curriculum for Basic
Education [1] places more emphasis on the role of parents in their children’s schooling,
obligating them to take an active role in their children’s studies during their years of com-
pulsory basic education. Correspondingly, schools are responsible for teaching their pupils,
enhancing the home–school partnership and supporting parents on matters concerning
their children’s studies [1].

At least 95 percent of Finnish schools have a digital communication (DC) platform.
One pupil may have several teachers even in grades 1 to 6, and digital platforms have
been used to facilitate feedback from all teachers. Indeed, DC has enabled frequent
and effective two-way communication and feedback between parents and teachers [4].
In addition to giving feedback, teachers use DC to inform parents and pupils about
timetables, exams, events in school and other current issues [4]. In other countries, DC
has been shown to offer several benefits in home–school collaboration [30–32]. In Finland,
many DC messages comprise predefined ‘quick-markings’, which are short notes about
forgotten items, schoolwork or behaviour-related matters, for example. The selection
of predefined quick-markings has been supplemented with positive remarks in many
Finnish municipalities because of the public discussion about a negative corrective bias in
home–school communication [33]. Pupils are usually given access to a home–school DC
platform in the fourth grade, so that they can read the information notices and the teachers’
quick-markings. The number and nature of DC messages seems to change in the transition
to lower secondary school: it was shown in a recent Finnish study that pupils in grades
7 to 9 were more likely than younger pupils to receive encouraging teacher feedback via
DC [33–35].

Gender equality is at a high level in Finland compared to many other countries. Men
and women both need to negotiate the work–life balance, and they are supposed to share
household chores [36]. The provision of services in the early childhood education and care
sector has made it possible for mothers to go to work relatively soon after childbirth. Family-
friendly policies further support fathers wishing to take paid family leave [37,38]. Gender
equality has also given mothers and fathers the opportunity to share the responsibility for
taking care of their children’s studies and communication with school.

Digital two-way communication allows schools to give both parents equal opportu-
nities in terms of being involved in home–school collaboration. Digital platforms may
also benefit the partnership among parents who cannot easily get to the school or do
not wish to talk on the phone [32]. Hence, DC serves to increase equity in home–school
communication [12]. This is the case in Finland, too.

In addition to promoting family-friendly policies, the Finnish government has em-
phasised the goal of equal opportunities and high-quality education for all. It has raised the
educational level in the country in recent decades. Currently, 32 percent of over-15-year-
olds with a Finnish background have a tertiary-level education, and 74 percent of this
population has at least a higher-secondary-level education. On the other hand, 12 percent of
women and 18 percent of men with a Finnish background only completed lower-secondary
education (age group 30 to 34). The educational level has risen mainly as a result of women
pursuing higher education: 48 percent of women aged 30 to 34 have a tertiary-level educa-
tion, the corresponding proportion for men being 33 percent [39]. Moreover, a majority of
teachers in Finnish schools are highly educated women [26].
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1.2. The Current Study

Digital communication (DC) in Finland has facilitated frequent and effective two-
way communication and feedback between teachers and parents [4,5]. However, the
quality and quantity of teacher feedback varies a lot, as do parental experiences of received
feedback [22,32]. The same message may be understood very differently depending on the
expectations and overall attitudes to school and digital communication. More research is
needed to shed more light on the nature of digital home–school communication and to
develop common practicalities.

The current study completes our three-part series of studies on digital home–school
communication in Finland. In the first study we used a new, specially designed 14-item
digital communication scale [4] to elicit the opinions of parents (N = 1123) and teachers
(N = 118) on digital communication. The second study clarified the wishes of parents
and teachers regarding the content of digital messages [5] The current study analyses the
responses of parents (N = 1117) to questions concerning their contentment with the amount
of encouraging digital feedback.

According to the results of our first two studies, parents and teachers are generally
satisfied with the communication, which they perceive as supporting the parent–teacher
partnership and providing valuable information on pupil development and study issues.
However, the parents felt that the feedback they received about their children was less
encouraging than the teachers thought it was. In particular, there was wide variance in the
parents’ responses concerning the amount of encouraging feedback in the DC messages [5].
Thus, there seemed to be discrepancy between the teachers’ intentions and the parents’
understanding of the message content.

We firmly believe that encouraging digital feedback could enhance the home–school
partnership by encouraging different kinds of families to participate more actively in their
children’s studies [11]. We therefore perceive a need to enhance understanding of the
factors that predict parental contentment with the amount of encouraging digital feedback.
In the present study, we define encouraging digital feedback as information about the child’s
successes and strengths, as suggested in the Finnish National Core Curriculum for Basic
Education [1]. Specifically, we analyse the explanatory factors regarding contentment with
the amount of feedback using the previously extracted factor Encouraging feedback as the
dependent variable [Digital Communication Scale with a three-factor structure, 4]. Pupil
grade level, parental attitudes towards digital communication, education and gender were
selected as independent variables.

We addressed the following three research questions to find out which factors predict
contentment with the amount of encouraging digital teacher feedback among Finnish
parents:

1. How content are the parents of pupils in primary and lower secondary school with
the amount of encouraging digital feedback?

2. How content are parents with the amount of encouraging digital feedback depend-
ing on their attitudes to digital communication?

3. How content are parents with the amount of encouraging digital feedback depend-
ing on their educational level?

2. Materials and Methods

The data collection took place in 2016. The participants were 1123 voluntary, anony-
mous parents (79.8% mothers, 18.5% fathers, 1.7% did not mention their role) from one
urban and one rural city in Finland. We sent an informative email to the educational
authorities in the cities, who then delivered invitations to the school principals to partici-
pate in the study. The principals forwarded the link to our questionnaire to parents via a
commonly used DC platform. The recruitment of particpants is explained in more detail in
our previous studies [4].

The questionnaire comprised the digital communication scale and several background
variables, also reported in more detail in our previous studies [4,5]. The background
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variables in the current study were the pupil’s school grade level, the parents’ attitudes
to digital communication, and parental educational level and gender (see Table 1). The
children of the participating parents were in primary (63%) or lower-secondary (37%)
school. Overall parental attitude was assessed on a single question: ‘What is your first
reaction when you receive a digital message from the school?´ The overwhelming majority
of parents (84%) reported a first reaction that was not negative (neutral, 15.8%; appropriate
interest, 64.8%; and delight, 3.4%). These respondents were categorised as having a neutral-
to-positive attitude. Parents with a higher educational level were overrepresented (58%)
(Table 1).

Table 1. The recoding of the parental background variables.

1. Child’s grade level
1st to 6th
7th to 9th

ground variables in the current study were the pupil’s school grade level, the parents’ 

1. Child’s grade level  

I get enough information about my child’s strengths M 
about my child’s successes M ; The teacher’s digital communication is encourag-

ground variables in the current study were the pupil’s school grade level, the parents’ 

1. Child’s grade level  

I get enough information about my child’s strengths M 
about my child’s successes M ; The teacher’s digital communication is encourag-

1. primary school
2. lower secondary school

2. Parental attitude to DC
a. neutral

b. appropriate interest
c. delight
d. concern
e. irritation

ground variables in the current study were the pupil’s school grade level, the parents’ 

1. Child’s grade level  

I get enough information about my child’s strengths M 
about my child’s successes M ; The teacher’s digital communication is encourag-

ground variables in the current study were the pupil’s school grade level, the parents’ 

1. Child’s grade level  

I get enough information about my child’s strengths M 
about my child’s successes M ; The teacher’s digital communication is encourag-

1. positive/neutral

2. negative

3. Educational level
a. lower secondary education or less

b. upper secondary education
c. lowest level tertiary education

d. bachelor or equivalent level
e. polytechnic education

f. university

ground variables in the current study were the pupil’s school grade level, the parents’ 

1. Child’s grade level  

I get enough information about my child’s strengths M 
about my child’s successes M ; The teacher’s digital communication is encourag-

ground variables in the current study were the pupil’s school grade level, the parents’ 

1. Child’s grade level  

I get enough information about my child’s strengths M 
about my child’s successes M ; The teacher’s digital communication is encourag-

1. lower education

2. higher education

4. Gender 1. female
2. male

The respondents could choose not to answer any specific question. Only six of the
original 1123 participants did not respond to every item of the encouraging feedback factor,
and they were removed from the study. Thus, the final number of participants was 1117.

In the current study, we followed the guidelines of the Finnish Advisory Board on
Research Integrity [40] with regard to participant selection, data collection, and the analysis
and interpretation of the results.

Data Analysis

In our previous study [4], we found three items from the 14-item digital commu-
nication scale that were loaded on the Encouraging feedback factor, which were rated on
a four-point scale (1 = strongly disagree, 2 = disagree somewhat, 3 = agree somewhat,
4 = strongly agree). In that particular study, the 1117 parents responded to the three items
as follows: I get enough information about my child’s strengths M = 2.44, SD = 0.98; I get enough
information about my child’s successes M = 2.72, SD = 0.98; The teacher’s digital communication
is encouraging for my child M = 2.77, SD = 0.95. For the whole Encouraging feedback factor,
M = 2.62 and SD = 0.97, indicating wide variability in responses [4].

To identify the strongest predictors of contentment with the amount of encourag-
ing feedback, and in order to conduct the subsequent logistic regression analyses, we
dichotomised the scores of the Encouraging feedback factor using the median (2.67) as a
cut-off point. Those with a factor score of 2.67 or less were assigned to group 1 (43.7%),
the others to group 2 (56.3%). We similarly dichotomised the background variables (see
Table 1).

First, we carried out a decision tree analysis (DTA) to give us initial information about
the chosen independent variables. DTA is used in the preliminary investigation of data
for finding appropriate groups of variables and predicting future observations [41]. In this
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study, according to chi square values, DTA showed the order of importance of the back-
ground variables related to contentment with the amount of encouraging digital feedback,
thereby facilitating the formulation of a hierarchy of predicting variables (Figure 1).

Figure 1. Decision tree showing the order of variables predicting parental contentment with the amount of encouraging
digital feedback.

Following the initial DTA analysis, we carried out a binary logistic regression analysis
with forward stepwise selection to establish the predictive power of each independent
variable in detail. We calculated the odds of belonging to group 1 (not receiving enough
encouraging digital feedback) or group 2 (receiving enough encouraging digital feedback)
in the presence of the four background variables.

3. Results

The decision tree analysis (DTA) revealed the order of the predicting variables (Figure 1).
The most significant predictor was the grade level of the pupil: having a child in lower-
secondary school increased the probability of belonging to the group of parents who were
content with the amount of encouraging digital feedback. The second most significant
predictor was the overall attitude to digital communication: having a neutral-to-positive
attitude was related to being content with the amount of feedback. The third predictor was
parental education: being less highly educated was related to being content with the digital
feedback. Parental gender was not significantly related to being content with the amount
of encouraging digital feedback.

The binary logistic regression analysis confirmed the results of the DTA (Table 2).
The model fitted the data well, χ

2 (3) = 136.97, p < 0.000, correctly classifying 63.9 per-
cent of parents who were content with the amount of encouraging digital feedback and
65.6 percent of parents who were not. The overall percentage of correct classifications was
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64.6. The ROC curve evidenced a tolerable goodness of fit, W = 0.69, SD = 0.016, p < 0.001,
CI(0.95) = 0.66–0.72. Nagelkerke’s pseudo R2 was 0.16.

Table 2. Logistic regression analysis predicting parental contentment with the amount of encouraging digital feedback.

Measure B
Wald
χ

2-Test
p OR 95% CI for OR

Child’s grade level 1.02 53.83 0.000 2.76 2.10 3.62
Parental attitude to DC −1.34 53.65 0.000 0.26 0.18 0.37

Parental educational level −0.50 14.32 0.000 0.61 0.47 0.79

Note. Parents N = 1117.

Next, we report the results in line with our research questions.
1. How content are the parents of pupils in primary and lower secondary school with

the amount of encouraging digital feedback?
According to the initial DTA, the background variable that produced the biggest

statistically significant differences between the groups as an explanatory factor for parental
contentment on the amount of encouraging digital feedback was the pupil’s school grade
(Table 2). Parents whose children were in lower-secondary school were more content (72%)
than those with children in primary school (47%). The logistic regression analysis revealed
an odds ratio (OR) of 2.76 for parents of lower-secondary pupils. In other words, the
parents of children on the lower-secondary level were 2.76 times more likely to be content
with the amount of encouraging digital feedback than the parents of pupils at primary
school (Table 2).

2. How content are parents with the amount of encouraging digital feedback depend-
ing on their attitudes to digital communication?

The DTA revealed a further split in both parental groups (with children at primary or
lower-secondary school), depending on whether they had a neutral-to-positive or a negative
attitude to digital communication. This variable was the second strongest predictor of
contentment with the amount of encouraging digital feedback. Parents with a negative
attitude were more likely to claim that they did not receive enough positive feedback
(75% and 58% of those with children in primary and lower-secondary school, respectively).
According to the logistic regression analysis (Table 2), parents with a negative attitude were
less likely than their counterparts with a neutral-to-positive attitude to be content with the
amount of encouraging digital feedback (OR 0.26).

3. How content are parents with the amount of encouraging digital feedback depend-
ing on their educational level?

The third most significant splitting variable was parental educational level. Parents on
the lower levels (with a neutral-to-positive attitude to digital communication and having
children in lower-secondary education) were more likely to be content (60%) with the
amount of encouraging digital feedback than parents with a higher-level education (47%).
Regression analysis (Table 2) confirmed that parents in the latter group were less likely to
be content with the amount of encouraging digital feedback than their less-highly-educated
counterparts. (OR 0.61).

4. Discussion

The aim of the present study was to investigate the factors that predict parental
contentment with the amount of encouraging digital feedback in communication between
homes and schools. This investigation completes a three-part series of studies on digital
home–school communication in Finland. The first study identified the content that parents
and teachers wanted to communicate with the help of digital tools [4], whereas the second
one explored the quality of the feedback that was given and received via these tools [5].

The results of the current research reveal that of the explanatory variables we ap-
plied, the factor that best predicted parental contentment was the pupil’s grade level,
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with parental attitude to digital communication in second place, followed by parental
educational level. Parental gender did not have a statistically significant effect.

In sum, parents with a lower educational level, a neutral-to-positive attitude to digital
communication and with children at lower-secondary school are the most likely to be
content with the amount of encouraging digital communication. We discuss the possible
explanations for these results below in line with our research questions.

Our findings indicate that the parents of pupils in lower-secondary school are more
content with the amount of encouraging digital feedback than their counterparts with
children in primary school. This result is in line with those reported in a previous Finnish
study about pupils´ receiving more encouraging feedback in lower-secondary school [33].
Pupils at lower-secondary school are taught by several teachers; hence, the chance of
receiving encouraging feedback is higher than in the (mainly) one class teacher system in
primary school. Thus, an individual teacher’s feedback and communication practices do
not play as big a role. Although the workload of Finnish teachers in terms of teaching hours
is among the lowest in the OECD countries [42], stress and burnout rates have increased.
This is a recognised trend affecting the educational field in many countries [43,44]. Having
to constantly give digital feedback may, to some extent, affect how they manage their
working hours, work-related stress and well-being [5,44]. This may be particularly salient
among class teachers who tend to be the only feedback providers for the entire class.

It seems that teachers in the higher grade levels have mastered the skill of providing
encouraging feedback by digital means, which could be interpreted as an attempt to moti-
vate and engage students in the face of growing learning demands. Pupils in higher grades
have access to personal digital feedback from the teacher. Well-given direct feedback may
promote positive emotions and motivate the learning process [2,6]. Hence, the provision
of encouraging feedback to pupils at lower-secondary schools may stem from a desire to
target the feedback directly at the pupil. Active parental support is a prerequisite when
pupils are entering a more independent phase in their studying [12]. It requires more
home–school collaboration and could enhance digital home–school communication.

Overall, there are fewer face-to-face meetings and less printed communication from
teachers in lower-secondary school than in primary school, meaning that almost all mes-
saging is DC-based. Furthermore, expectations of receiving encouraging feedback may be
higher among parents whose children are younger and less independent [5]. It seems that
even if these parents were frequently given encouraging feedback about their children’s
achievements, more than half of them wanted to have more of it digitally.

Parents with an overall negative attitude to digital communication were less content
with the amount of encouraging digital feedback than those with a neutral or positive
attitude. This result seems obvious, but what lies behind it is more complicated. The
optimal home–school partnership involves the exchange of realistic, positive information
concerning the child’s achievements and development [12,45]. Parents who receive mul-
tiple notes from school that are purely informative or even negative may interpret all
messages accordingly. Being constantly reminded of the child’s misbehaviour and learning
difficulties may be burdensome and perceived as stigmatising [4,20]. Almost every class in
Finland has students with special educational needs, and negative feedback easily accumu-
lates among them [22]. Care should be taken in such cases to carry out appraisals and give
extra encouragement to ensure that the home–school partnership remains respectful and
positive, even in the face of obstacles [20].

Finally, our findings indicate that highly educated parents are less likely to be con-
tent with the amount of encouraging digital feedback they receive than their less highly
educated counterparts. This may be attributable to the greater demands on the highly
educated. They may have higher expectations, and their own experiences may influence
what they consider to be a sufficient amount of encouragement form teachers. Parents
who were accomplished in their own studies probably received good feedback during
their school years, and probably wish the same for their own children. The positive effect
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on learning outcomes and attitudes towards school among pupils with highly educated
parents is well-known [39,46,47].

5. Implications

Our study findings have multiple research implications. First, the quality of encour-
aging feedback should be explored in detail, not only the amount. It would be beneficial
to build experimental research designs to find ways of delivering personalised positive
feedback time-efficiently by digital means. It would also be worth developing enriched
programs for active home–school messaging using visual materials. This would be of
particular value in communication with families who do not speak the same language as
the teacher. Controlled interventions using innovative digital technologies could help to
improve home–school collaboration among families with special needs.

We reported in our previous research [4] that parents perceived the feedback they
received from teachers about their children as less encouraging than the teachers thought it
was. Further research should be conducted to explore teachers’ views on their feedback
practices and the factors related to it. One contributory factor may be the heavy workload
of teachers as well as time-management challenges. Digital platforms should be improved
to offer more predefined positive options regarding digital quick-markings [33]. This
concrete improvement could ease the daily workload of teachers and guide them in giving
more encouraging feedback. However, teachers should not be left alone: practices related
to home–school digital communication and feedback should be negotiated on the school
level. Furthermore, teacher education should include courses on digital communication to
ensure that future teachers acquire the necessary knowledge and competences to exploit
the special nature and potential of online messaging. Parents, in turn, should be invited to
reflect on their role in digital parent–teacher communication: communication is a two-way
channel that should build respect in both directions.

Last but not least, digital communication could promote educational democracy. Most
parents have the desire to support their child’s studies actively, even if they find it difficult
to attend parents’ evenings and other meetings in the school. Digital communication may
lower the barrier to participation and strengthen the idea of striving towards common
goals in supporting pupils in their studies and their lives [4,5,12].

No study is without limitations. There was a gender bias in the current study, most
of the respondents being mothers. This is in line with previous studies on the home–
school partnership [18,32]: it shows that even though task sharing has become more
effective in Finnish families, mothers are still the primary communicators regarding home–
school issues. Furthermore, the questionnaire was provided only in Finnish, meaning
that non-native speakers probably did not respond. Nevertheless, we are happy with
the high number of both urban and rural participants in our three-part study [4,5]. As
a methodological limitation, the use of dichotomised variables could be perceived as
simplifying the data. However, the purpose of the current study was to build a general
picture of the factors affecting parental views on encouraging digital feedback. Future
studies will reveal more fine-grained information on how such feedback is experienced by
a variety of parents, and on the kind of messages that are really understood as encouraging
and as supporting pupils.

Our data was collected before the COVID-19 crisis, as a result of which digital commu-
nication was almost the only way of exchanging messages between schools and homes. The
extent to which these exceptional circumstances will affect communication in the future
remains to be seen. In any case, training is needed to guarantee that all teachers have
good enough communication and digital skills to collaborate effectively with families of
all kinds.
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Abstract: Understanding about nature of science is important topic in science education as well as in
pre-service science teacher education. In science education, Nature of Science (NOS), in its different
forms of educational scaffoldings, seeks to provide with students an understanding of features of
scientific knowledge and science in general, how scientific knowledge changes and becomes accepted,
and what factors guide scientific activities. For a science teacher, deep and broad enough picture
of sciences is therefore of importance. This study attempts to show that the research field called
Science of Science (SoS) can significantly support building such a panoramic picture of sciences, and
through that, significantly support NOS. The SoS approaches the structure and dynamics of science
quantitatively, using scientific documents (e.g., publications, reports, books and monographs and
patent applications) as trails to map the landscape of sciences. It is argued here that SoS may provide
material and interesting cases for NOS, and in so doing enrich NOS in a similarly significant way
as history, philosophy and sociology of science (HPSS) scholarship has done thus far. This study
introduces several themes based on SoS that are of relevance for NOS as they were introduced and
discussed in a pre-service science teachers’ course. The feedback from pre-service teachers shows
that introducing SoS, with minimal additional philosophical interpretations and discussions, but
simply as evidential facts and findings, sparks ideas and views that come very close to NOS themes
and topics. Discussions related to nature of science, and specific educational NOS scaffoldings for
it, can find a good companion in SoS; the latter providing facts and evidence of thee structure and
dynamics of sciences, the former providing perspectives for interpretations.

Keywords: nature of science; science of science; science; scientific knowledge; scientometrics

1. Introduction

Nature of Science (NOS) is today an integral part of science education as well as a
recommended part of science teacher education [1–4]. Its purpose is to provide students
with a picture of science and scientific knowledge that is simple enough to be useful
and viable for purposes of school education, but that would still convey a sufficiently
authentic view of science and present it as a part of larger societal endeavours [2,3,5–8].
The importance of NOS as part of a school curriculum, as well as its themes, are broadly
agreed, which has resulted in shared core, which is referred to as a consensus view of
NOS [1]. However, if there is a consensus of basic themes, the debate on how NOS should
approach and reach its goals are continuing [9–15]. Many surveys have also shown that
scientists have views and opinions about science that are not in concordance with the views
contained in NOS [10,11,16–19]. Debates surrounding NOS and its assumed faultlines
have been discussed and summarised in several reviews see, e.g., [3,9,13,19–26]), and some
alternatives to the original versions of NOS have been suggested [22,23,27]. Here, such
discussions are not repeated, nor alternative versions of NOS are suggested to correct or
straighten the supposed fault lines. However, to put the present study in a perspective
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of wider discussion about NOS, a summary is made of some of the fault lines that have
tangential contact with topics discussed here.

The consensus view of NOS has been criticised for being too vague and insensi-
tive to important disciplinary differences, and in addition, providing a false picture
of science, of the nature of its knowledge as well as of the practices of science (see,
e.g., [9,11–16,19,21,25,26,28]). Some authors have claimed that NOS is essentialist in the
sense that it seeks the essential nature of science, and dogmatic in that it seeks integrated
and consolidated views [20]. In large part, such discussions of NOS repeat many themes
familiar from early criticism that NOS does not correspond to the views of science philoso-
phers (see, e.g., [29–31]), or those of practicing scientists [17,18]. The former criticism
was addressed by Schwartz et al. [32,33], and the latter by Abd-El-Khalick [1]. In both
cases, it was noted that consensus NOS is quite open to different positions and allows
great flexibility regarding how ideas and views at different levels of sophistication can be
accommodated within its general schemes. According to Abd-El-Khalick [1], the assumed
essentialism or dogmatism are largely consequences of reading too much into simplifica-
tions that are meant to make NOS appropriate for school-level instruction, but are easily
relaxed at higher levels of education where more in-depth discussions are appropriate [1].
Abd-el-Khalick [1], in providing arguments supporting consensus NOS and its broadness
of views, points out that consensus NOS distances it from too detailed epistemological and
philosophical commitments, and that this distancing can be seen rather an advantage than
a shortcoming.

In regard requirements that NOS should better take into account the views of prac-
ticing scientists, one encounters the problem that these views are very context-dependent
and have very little coherence with regard to epistemology (see, e.g., [16]). As such, they
provide awkward grounding for developing practical solutions for teaching, although they
would otherwise provide insights on how and why scientist differ in their views about
epistemological questions.

The basic goals that NOS seeks to fulfill are broad and general: to provide an un-
derstanding of features of scientific knowledge and science in general, how scientific
knowledge changes and becomes accepted, and what kinds of factors guide scientific
activities. Such goals are of particular importance to pre-service science teacher education.
In practice, however, it is not uncommon to find that the differing views of scientists and
science teacher educators create certain tensions similar to those documented in research
focusing on scientists’ views about NOS themes. However, it is not necessary to change
NOS so that it could accommodate the different views of practicing scientists, or on the
other hand, better correspond to certain preferred philosophical stances like some version
of realism. On the contrary, we can see the strength of NOS in its ambivalence to such
positions, which allows its use as a basic scheme to see science through different lenses and
provide a scaffolding to recognise what kinds of lenses one uses.

The practical purpose of this study is to discuss how a recent research field called
Science of Science [34] can contribute to NOS. It is argued that many findings and notions
of Science of Science are relevant to NOS, and that SoS can provide material for NOS to
discuss different aspects and features of science from perspectives a chosen NOS viewpoint
offers. The viewpoint adopted on NOS in this study comes close to consensus NOS in
acknowledging the necessity of flexibility and broadness taking distance from specific
philosophical epistemological positions. The categorization of themes as contained in
consensus NOS is found here appropriate for discussing the topic of the present study.
For practical purposes of organizing the presentation, this study adopts a similar kind of
thematic categorization as in consensus NOS. This, however, does not mean endorsing or
preferring any more specific details of consensus NOS, to which the present study remains
indifferent. Instead, this study adopts a certain ambivalence to specific epistemological
stances and does not take stance on how Science of Science might support one or another
version of NOS, or how it can be used to evaluate merits of different versions of NOS.
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Science of Science (SoS) is a quantitative, data-driven research field that explores
science through scientometrics (e.g., citation analysis), linguistic concept analyses, social
network analysis and using big-data analysis, network methods and data-mining to analyse
documents like research publications, reports and similar written or digitally-available
documents (see, e.g., [35–41]). Such research shares the interest of history, philosophy
and sociology of science (HPSS) in studying science, its structure and dynamics, and the
factors that drive those dynamics. In that, SoS is complementary to HPSS in that it is
quantitative, data-driven and focuses on large-scale phenomena of contemporary science,
rather than being interpretative, history-oriented and making use of case studies. The
SoS may significantly embody notions contained in NOS, and thus enrich NOS equally
significantly as HPSS scholarship has done thus far. To clarify, the purpose of the present
study is not to suggest augmenting NOS themes but to show that the existing scheme
can be adapted perfectly well to accommodate themes arising from SoS; the findings and
results emerging from SoS are material to enrich discussions through the lenses provided
by NOS.

Here, I first briefly discuss the aspects of consensus NOS that are relevant to the
present study and also outline in more detail the faultlines seen by its critics. Second, I
outline Science of Science (SoS) as a research field. It is also informative to discuss why
we may believe that the disciplinary structure of science and dynamics of science can be
approached by paying attention to language, and how scientific communities use language
and share terms and concepts within and between the communities. Third, in the most
extensive section of this study, I summarise several findings of SoS that make contact with
NOS themes. Finally, I briefly discuss implications of SoS for science teacher education
and share some experiences from a recent university level course where SoS topics were
discussed. With this study, I wish to convince educators interested of NOS to familiarise
themselves with the findings and results of SoS, which might be a great source of examples
relevant to NOS.

2. Consensus NOS: Some Supposed Fault Lines

In science education the most widely adopted viewpoint is consensus NOS that is
based on views by Lederman, McClough, Abd-el-Khalick and their collaborators [4,6,8].
The consensus view on NOS is consolidated by seven tenets (see, e.g., refs. [5–7] and
references therein): (1) the empirical nature of science, (2) the character of scientific theories
and laws, (3) the creative and imaginative nature of scientific knowledge, (4) The theory-
ladenness of scientific knowledge, (5) the social and cultural embeddedness of scientific
knowledge, (6) the myth of (a single) scientific method, and, (7) the tentative nature of
scientific knowledge. Here, theory-ladenness refers to how meaning and use of concepts
are theory related and how that affects recognising and framing phenomena. The social
and cultural embeddedness, on the other hand, refer to how science affects and is affected
broader cultural factors and heritage, social fabric of society and its institutions as well as
power structures and political and economic factors [1]. The initial NOS movement sought
to dispel certain common views of science that it took as misguided and unfounded, for
example: the immutability of scientific knowledge, and the existence of a single scientific
method and its infallibility. To understand the nature of NOS and the debates around it, it
is essential to understand that NOS is a science educators’ view of science, distilled from
views on science as scholars in the history, philosophy and sociology of science (HPSS)
and science and technology studies (STS) have seen it. On that basis, consensus NOS is
designed to support the formation of conceptions of science that serve the purposes of
general education. Therefore, judgements about the acceptability of consensus NOS should
not be grounded on how it compares to positions in philosophy of science (PoS) or to the
views of practicing scientists, but instead how it manages to achieve its primary goals.
Nevertheless, it is of interest to examine where the critics of consensus NOS have seen
fault lines.
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Already from at its beginning, the underpinnings of NOS were questioned [29] and
debated [30,31,42]. Similar debates have emerged and faded repeatedly over the years (see,
e.g., [9,13,21,25,26]). Critics of consensus NOS have often argued that it is too broad and
based on overly vague notions, that it ignores important aspect of science and scientific
knowledge (e.g., [11,13,28,43]), or even that it provides a distorted picture of scientific
knowledge and the aims of science [9,15]. The critics of NOS often seek support from
different versions of realism [9,13,15,21] and sometimes from more specific views borrowed
from philosophy [19,22,23,25,26]. The critics have advocated views to augment or even to
replace the consensus views of NOS by better founded or justified views, where support
is sought from science philosophy, in some cases blending several varieties of realistic
positions and semantic views on theory [9,13,21,25,26] or from very specific version of
philosophical positions like critical realism [19] (see also [15,20,24]). As already pointed out
in the early debates, such criticism ignores the purpose of general basic notions contained
in NOS about which there is broad agreement within contemporary philosophy of science.
The criticism pays too much attention to finer epistemological details of differing views
and the professional discussions related to them (see, e.g., [31,42]). Moreover, the focus
on such finer philosophical details has rarely produced practical teaching solutions. An
exception is an alternative view to consensus NOS, known as the Family Resemblance
Approach (FRA), suggested by Erduran and Dagher [22,23,27], based on the views of Irzik
and Nola [25,26]. The FRA takes into account the disciplinary variation within sciences
but recognizes that different scientific disciplines always have some sets of shared features;
there is a family resemblance between and among disciplines. However, in closer look,
focusing on how FRA becomes implemented in practical teaching, the outcome appears to
be close to consensus NOS (see also [1]).

The criticism raised against consensus NOS and its imagined failures is nearly always
raised on philosophical grounds, pointing out deficiencies when compared to adopted
philosophical epistemological underpinnings, often some version of realism. Interest-
ingly, the productivity of traditional epistemological issues (for example, truthlikeness
and objectivity of knowledge, and questions related to realism versus constructivism) in
understanding science has been challenged by the so-called philosophy of science practice
(PSP), which turns away from metaphysically-oriented epistemological questions (see,
e.g., [44,45]). While the reasons of PSP for its turning away from traditional epistemologi-
cal and metaphysical positions may not be relevant for NOS, it reminds us that PoS does
not offer unambiguous or self-justified positions to be taken as basis of NOS, but rather,
different and varied lenses to view the sciences, each of them focusing differently but each
also producing different distortions.

To escape from the ambiguity of philosophical positions, some critics have supported
their arguments about the deficiencies of NOS with the results of case studies of practising
scientists’ views [10,11,16–19]. While this approach appears reasonable and productive at
first, it has a recognisable weakness; scientists’ views are so varied that nearly all positions
discussed in philosophy of science can be found, but very little coherence (see, e.g., [19] for
a review). Scientists’ views provide a mixture of stances in which epistemic and ontological
aspects are mixed, they are very context-dependent and weighted differently in regard to
the practice of science (doing of science and scientific activities) and outcomes of science
(body of scientific knowledge). Consequently, scientists’ views reveal a mixture of realistic,
constructivist, instrumental, pragmatic and anti-realistic views (see, e.g., [16,19]). This
conclusion finds support from a recent extensive study of the views of practicing scientists
regarding realism and its alternatives [46]. The study involved nearly 1800 scientist from
seven fields of sciences, including physics, chemistry and biology as quantitative natural
sciences, sociology and anthropology as qualitative sciences, and psychology and economy
between these poles. In addition, five scholars from the field of history, philosophy and
science (HPS) were interviewed and their views were compared with scientists’ views.
It was found, according to expectations, that there is indeed a clear difference in views
between scientists and HPSS scholars; scientists favour realism more often than HPSS
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scholars, who tend mostly to reject realistic positions. The situation, however, is not entirely
that simple. Scientists also widely accepted the constructive empiricist position and the
notion of empirical adequacy contained in it [46], and even clear anti-realistic stances if they
were restricted to pragmatic aspects and practices of science instead of scientific knowledge
as a product of science [46]. This again confirms the finding that scientists hold views that
(from the point of view of more orthodox philosophies) contradict and even exclude each
other. These notions provide enough basis to be cautious with regard to all arguments
in which scientists’ opinions are taken as guidance to form a picture of science; such a
picture is certainly a canvas of scientist opinions but not necessarily useful to guide NOS at
school level nor a as starting point for science teacher education. Rather than guidance to
develop positions to understand science, scientists’ views should be material to reflect on
how positions based on PoS, HPSS and STS might help us to understand such positions
and how they might or might not affect science and scientific knowledge.

Some authors have criticised NOS for assuming that science has an “essence” or
“nature”, and that such an essence can be consolidated in a form of scaffolding for the
purposes of teaching [20,47]. A recent study that compared consensus NOS and one of
its alternatives, Family Resemblance Approach (FRA) on NOS [22,23,27] raised similar
critiques against them both [20]. It claimed that both consensus NOS and FRA are es-
sentialist approaches on the nature of science in assuming that an essence characterising
all science can be found, and dogmatic in the sense that they provide a single integrated
framework to recognise that essence [20]. As a remedy, the authors suggested taking
the viewpoint of Wittgensteinian language games to open up different windows on how
the nature of science could be understood and discussed, and to give up the attempt to
provide consolidated, integrated views in the form of lists or tenets. At a closer look, as
visible in a response by Abd-El-Khalick [1] to similar critical remarks about dogmatism and
normativity, such notions arise from assuming too much about (or reading too much into)
the basic tenets of NOS. The very purpose of NOS is to provide practical approaches and
designs for school-level teaching, where appropriate simplifications are needed. However,
the level of sophistication can be raised when NOS is discussed at the level of science
teacher education, when more in-depth discussions of the viewpoints offered by different
positions become possible [1].

The critical evaluation of the underpinnings of NOS and FRA by do Nascimento
Rocha and Gurgel [20] suggests that some of the faultlines seen by critics of consensus
NOS are not necessarily very serious ones. First, NOS might benefit if it takes distance
from the views offered by traditional philosophical accounts and their well-organised and
neatly-arranged pictures of sciences. Instead, NOS should face and accept the complexity,
unorganised nature, and plurality of science. Such a view opens up an approach that is
more objective and less tied to a fixed and normative conception of how we should view
science. Such a step also seems well aligned with consensus NOS, which emphasises the
socio-scientific factors and social embeddedness of science, and how scientific knowledge
is affected by these factors. As will be suggested later, a step in that direction could be
taken using examples provided by Science of Science (SoS) but retaining the core ideas of
consensus NOS to provide a scaffolding to discuss the findings of SoS. For a science teacher,
SoS based on empirical evidence and concrete examples may help to embody the broad
and general notions contained in consensus NOS. Second, NOS ought to turn away from
traditional philosophy and its metaphysically-oriented discussion about the truth-value
of knowledge or truth-likeness and endless debates on the preferability of some versions
of realism over some version of constructivism. It is important to realise and understand
that such different views exist and how science appears differently through such different
lenses, because every one of them focuses differently. It is not, however, important or
productive to select between the views or exclude some of them in favour of another;
they can all serve to provide an understanding of science, and scientific knowledge and
practices. Somewhat unexpectedly, giving up the many traditional questions related to the
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epistemology of science and focusing on practices aligns better with the view provided by
SoS than views based on traditional philosophical underpinnings.

3. Science of Science: An Acquaintance Deserving to Be Better Known

Many of the topics of interest for NOS, in particular the social and institutional factors
of science, scientific inquiry and dissemination of scientific results, are explored by the
research field called Science of Science [34]. The idea of Science of Science as a quantitative
approach in exploring science itself goes back to seminal works by Garfield [48] and
De Solla Price [34] and is today an intense data-driven field of study, drawing on the
possibilities of data-mining and big-data analysis [35,37–41,49].

The Science of Science (SoS) is a quantitative study of sciences. The sources of data
and information for SoS are scientific documents: academic publications, monographs
and textbooks, as well as other written reports like research and patent applications. SoS
mines connections between such documents based on citation analysis, textual analysis,
and content analysis, for example of how vocabularies, terms and basic concepts are
shared and adopted, and how they diffuse from one document to another. Structural
connections based on such analyses are then taken as evidence of disciplinary connection,
for example shared use of terms and concepts as cohesion of certain disciplines, unshared
use of concepts as a sign of different disciplines [37–41,49]. Similarly, in citation analysis,
recurrent collaboration patterns are taken as signs of collaboration and shared research
interests, publications in shared forums as signs of institutional cohesion of the community.
SoS touches on many important social and institutional factors that affect the formation of
scientific communities [37,39,50].

Over the last two decades, the developments of big-data analysis and data-mining
have opened up unforeseen opportunities to expand the scale of SoS and to deal with
millions of documents. Methods to explore the vast data sources are rapidly increasing
and becoming ever more sophisticated, producing a valuable source of evidence-based
results about the structure of science. In exploring the documents, SoS makes use of data-
mining algorithms, network based methods of analysing the relevant connections, and
relationships in the data [37,39,50]. One important output of SoS has been different maps
of the disciplinary structure of sciences, which provide a panoramic view on the universe
of different sciences. Such maps are invaluable for providing an overall picture of the
landscape of science and how different fields are related, and they show very clearly the
nested disciplinary structure. The maps also reveal internal dynamics of the sciences by
showing how disciplinary boundaries have changed, appeared and disappeared, and how
new disciplines have emerged (see, e.g., [36–39]).

As a quantitative, data-driven research field, SoS is largely independent of the philo-
sophical underpinnings one often finds in HPSS, where interpretative viewpoints are often
motivated through considerations based on philosophy of science. Nevertheless, it is of
interest to note that the approach of SoS, in paying attention to linguistic and semantic
structures to understand science, its structure, and the communities within it, aligns well
with Thomas Kuhn’s conception of science, which he developed after their well-known
work “The Structure of Scientific Revolutions” [51]. In their later research [52], the focal
point of their views shifted to linguistic structure [53,54]. On the basis of importance of
linguistic structures, Kuhn introduced lexicons (of scientific language), which became
central to their views of scientific communities and thus, of the disciplinary structure of
science that they constituted. The systematic and correct use of lexicons characterises
scientific communities, not its individual subjects. The correct, systematic and normative
use of lexicons, on the other hand, is revealed by how the community approaches its
basic problems and uses the lexicons in problem solving, and how it instructs its members
and newcomers using lexicons. [52–54]. Kuhn’s view of the importance of language and
lexicons in shaping science, its communities, and even its worldviews, owes much to
Wittgenstein’s language games (see [53,54]). Such views, aligned with SoS, would be an
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interesting direction in which to further push the ideas of how NOS could make better use
of Wittgensteinian language games, as suggested by some researchers [20,47].

SoS, however, does not derive its motivation and underpinnings directly from any
specific philosophical views like Kuhn’s or Wittgenstein’s (which are only seldom men-
tioned in the context of SoS) although we may recognize paralleling views in how SoS too
pays attention on how science is communicated and how the use of language of science
provides identity and cohesion for scientific communities, and how language and its use is
present in discussing, framing and solving problems and deciding what is relevant and
worth effort, resulting eventually in the production of scientific knowledge. Such focal
points of course will miss many of the interesting and insightful discussions HPSS can
provide by using underpinnings grounded in philosophy of science, sociology of science
and science and technology studies. Nevertheless, despite the limitations that come with
such an approach, SoS provides a treasure trove to enrich and enflesh NOS. It may provide
significant support for NOS in opening up views of science that are complementary to
HPSS and focus more strongly than HPSS on a panoramic picture of contemporary science.
Therefore, SoS is a field that deserves to better known and appreciated as part of NOS.

4. Science of Science Themes for Embodying Nature of Science

Contemporary Science of Science (SoS) provides many access points to NOS-related
discussion and the kind of raw material and evidence that needs to be embedded within
NOS themes and viewpoints. On the other hand, in this way SoS helps to embody the
general and idealised notions contained in NOS. For example, discussing the need for
disciplinary-specific approaches to NOS (at the level of higher education and teacher
education) becomes more fruitful when one has basic information on the features of that
structure, its dynamics, and the factors affecting the dynamics. In addition, questions about
the theory-ladenness (meaning theory relatedness of concepts and how phenomena are
framed) and role of theories and experiments can be made more concrete through examples
of how the relationship between theoretical and empirical research appears in the light of
SoS. Many similar valuable ways are now available from the vast and rapidly-expanding
literature of SoS. In what follows, some themes and possible sources are discussed. Later, a
short summary is provided on how the themes discussed might fit in with NOS themes.

4.1. Disciplinary Structure of Sciences

The disciplinary structure of scientific knowledge is an extensively researched topic in
Science of Science, and the results with regard to the disciplinary structure show not only
the clear structure of disciplines, but also a certain stratification within it, as well as cultural
and societal country-related differences in disciplinary profiles. Therefore, the key question
is not about the existence of that structure, but about its form, how one can get information
about it, and whether different sources of information provide a different picture. In
Science of Science literature, the disciplinary structure is discussed in many studies and
from many different viewpoints, for example: techniques for mapping structure [41,55,56];
disciplinary layout [57–59]; structural similarity [60,61]; and interdisciplinarity [62,63].

The macrolevel analysis of the structure of sciences reveals a clear disciplinary struc-
ture, which is a starting point for understanding the nature of science and the dynamics
that shape the disciplinary structure. The analyses of disciplinary structure are most often
based on citation and scientometric analyses, and include sciences from medicine to mathe-
matics [36,39,40]. Similar studies with very similar results are also obtained by focusing on
shared concepts and terms [64]. In such analyses, different areas of science, from biological
sciences and medicine to physics and mathematics, fall into clusters with clear borders;
that is, disciplinary clusters. The details of the structures and substructures may differ
depending on the method of analysis and its sources, but all studies lead to rather similar
outcomes regarding the disciplinary areas: medicine, biomedicine, biology in one cluster;
physics, astronomy and earth sciences in another; electrical engineering and engineering in
their cluster and so on, with tighter connections between closely-related areas.
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In a study by De Domenico et al. [36], covering one hundred years of sciences,
researchers’ activity in publishing in certain disciplinary fields is investigated in detail. The
results of the study show how different disciplines were rather closed a century ago, not
interacting so much with other disciplines and with researchers contributing mainly within
their own areas. Border crossings started to become more prominent only 50 years ago, first
with a clear flow of knowledge between the areas of medicine, biochemistry, genetics and
molecular biology, and on the other hand, between disciplines in a cluster of physics and
astronomy and earth and planetary science, as well as between the disciplinary clusters
of chemistry and chemical engineering. Interestingly, however, some areas like nursing
and health professions already had open boundaries a century ago [36]. Today, the flow of
knowledge across borders is common between practically all areas. Most disciplinary areas
have had an initial stage of development where they stay rather isolated, but eventually
they develop more open boundaries with other disciplines, with strong flows of knowledge
across the boundaries [36]. The disciplines of medicine, physics, astronomy, chemistry and
mathematics, however, have stayed more isolated than some other fields. On the other
hand, some disciplines like computer science and environmental science have developed
over the last decades from isolated disciplines to ones with remarkably open boundaries
and significant flows of knowledge to other disciplines. This very central role of computer
sciences is obviously related to recent public investments in multidisciplinary research on
artificial intelligence, which has boosted the flows of knowledge between computer science,
mathematics, cognitive science, philosophy of mind and electrical engineering [36]. Such
examples show that while the disciplinary structure can be resolved quite clearly, there is
increased flow of knowledge between the boundaries without the tendency for boundaries
to dissolve or become invisible.

The case of medicine and physics is interesting on closer inspection. Although these
disciplines appear as isolated when the mobility of authors between the disciplinary areas
is inspected, their contribution to overall flow of knowledge is remarkable when flow of
knowledge and use of knowledge is in focus. This viewpoint shows that, while researchers
in these areas stay within them, the results are widely used in different contexts, but
knowledge also flows from other areas of those disciplines; medicine and physics act as
sources and sinks of knowledge in the bigger picture [36]. This is apparently related to
the wide applicability of techniques and methodologies developed within these fields. A
similar notion comes up on the basis of investigating the co-occurrence of shared concepts
in books and monographs. Such results too show the importance of medicine and physics
as well as chemistry and mathematics to all branches of natural sciences, demonstrating
the importance of those sciences for many other disciplines [65].

4.2. Subdisciplinary Structure: Physics and Chemistry

A gradated subdisciplinary structure is found also within disciplines. Within disci-
plines, the isolation and importance of subdisciplines may also vary significantly. Such a
situation is exemplified by detailed studies of disciplinary substructures in physics [66–69].
Physics as a discipline is an interesting case because of its role, as seen in the previous
section, in connecting and underlining many other disciplines. As noted for example by
Sinatra et al. [67], one reason for this role is that physics has always been in dialogue with
many other disciplines, especially mathematics and chemistry, and that the dialogue has
been driven by methodologies that transgress the boundaries.

An extensive study by Sinatra et al. [67], based on about 5 million published papers
in physics between 1900 and 2012, show that it is possible to distinguish a core of physics
papers (2.4 million) and interdisciplinary non-physics papers (3.2 million) that refer to that
core and are of interest for physics. Interestingly, within the non-physics papers, six physics
Nobel-prize winners can be identified. This demonstrates strikingly the important role of
physics in other sciences. A closer examination of the papers in the physics core shows
the important role of quantum physics in emergence of many new fields, from condensed
matter physics to nuclear physics. Since then, the growth of papers published in physics
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has been nearly exponential. The growth was especially rapid after the Second World War,
and settled down in the 70s to the current rate, at which the number doubles in about
19 years [67]. However, as pointed out in another study [70], the exponential growth of
literature does not mean that new ideas and conceptualizations increase similarly; rather,
the increase in cognitive content (as measured by terms indicating new concepts and
conceptualizations) has since 1930s increased only linearly and actually slowed down after
the 70s. As Sinatra et al. points out, the growth rate of publications in physics is an outcome
of societal needs, access to resources, and simply an increase in the number of researchers.

Physics was up to the late 1930s mostly an isolated field of study and also quite
shortsighted in noting literature even in its own field, with references extending only
some years to previously published results [67]. A change started to take over in the
late 1930s, with a rapid increase in publishing physics-related results outside the physics
core literature, indicating the importance of other fields to physics and, in reverse, the
importance of physics to other fields. This change was partly, but not entirely, related to
the rising importance of the new quantum physics. However, in the 1960s a period of
stronger isolation of physics and in subdisciplines within physics set in, but soon after that,
gave way to deeper and broader attention to fields outside but also within physics. The
explanation suggested by Sinatra et al. for this change is a change in reviewing practices,
which changed in broader scale from editorial acceptance to peer-review, and subsequently
through peer-review, forced researchers to note results in related fields more broadly.
Interestingly, according to Milojevic [70], in physics the late 1960s and subsequent 1970s
was a period of lower publication rate growth, but a rise in the number of new ideas and
concepts. Such dynamics and changes in dynamics where changes might be triggered by
academic practices and changes in norms, and where growth in the number of scientific
results does not correlate with an increase in conceptual extent, are important examples
of the complex dynamics of sciences. It also warns against adopting simple pictures of a
cumulative, ever-increasing body of knowledge, which grows only by its internal logic
and dynamics.

Bibliometric analyses reveal that the disciplinary substructure of physics consists
of three large communities or clusters: the first cluster consists of condensed matter
physics and interdisciplinary physics and related fields; the second cluster involves elec-
tromagnetism, atomic and plasma physics; the third cluster contains particle, nuclear and
astrophysics [67]. Within a given cluster, the fields cite subfields within them frequently,
but not so often subfields that belong to other clusters. Between the subdisciplines, it is
possible to even find citation barriers, showing a strong tendency to a certain isolation of
the subdisciplines. Among the subdisciplines, particle and nuclear physics appear to be
the most isolated subfields. General physics, however, has a special role since it unites all
these three fields. The emergence of such disciplinary clusters is much as expected, but it is
interesting that citation analysis reveals the existence of clusters so clearly, as demonstrated
in the study by Sinatra et al. [67]. Similar results are also obtained in other similarly focused
studies, where roughly the same subfields are recognised [66,69].

The connectedness and isolation of different physics subfields are interestingly related
to the lifetime of scientific publications in different fields [67]. The lifetime of publications
is at least partially related to the timescales of change and evolution of scientific knowledge
within the disciplines. Old knowledge is not necessarily abandoned or entirely changed,
but incorporated as part of new knowledge, transformed, and improved. In physics,
the general physics, classical physics (in particular electromagnetism and optics), and
interdisciplinary physics have great impact on physics in general. These research areas also
have the longest lifetime of scientific outputs, and thus the longest duration of impact (from
11 to 14 years on the average, some publications exceeding the average significantly). On
the other end of the spectrum is nuclear physics and particle physics, where new research
becomes forgotten or fades away after 6–7 years [67]. Clearly, publications coming from
insular areas that are not central for other areas of physics have not only smaller impact
but also shorter lifespans.
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The existence of the clear boundaries between the subfields in physics is a feature of
scientific knowledge, not a feature of doing science. The picture of disciplinary boundaries
changes when one focuses on scientists and on how they migrate from area to another.
According to Battiston et al. [66], most physicist start their careers in the three subfields but
do not stay in these areas for all their careers [66,67]. The specialisation in single fields is
not a rule of a typical career in physics and the majority of physicists (63%) work in two
or more subfields over their career. As found by Battiston et al., only 1% of researchers
in interdisciplinary physics are specialised in it, in condensed matter only 42% and in
high energy physics and nuclear physics, 34% and 25% respectively. Condensed matter
physics is a starting point for many physicists who later work in interdisciplinary or
general physics. One reason for this may be the role of statistical physics, which is part
of the condensed matter physics cluster and is widely applicable in many other fields.
The clusters of high energy and nuclear physics, on the other hand, feed physicists to
astrophysics, probably for reasons related to the expertise in radiation physics needed in
all these areas. Given that high-energy physics and nuclear physics are among the most
closed disciplines, this is an interesting finding. The explanation provided by Battiston et
al. is that migration between fields is related to transfer of know-how and methodologies,
especially in the case of condensed matter physics, and to skills of working in large teams
and on long-term projects, as is typical in high energy physics. Physicists working different
subfields apparently combine expertise of those fields, thus facilitating invention of new
ideas, combination of ideas and approaches, all features needed for discovery of new
ideas [71,72]. In addition, regarding the central roles of condensed matter physics and
high energy and nuclear physics as the starting points of careers, Battiston et al. [66] note
the historical developments of the research strategy of western countries, which focused
on these areas strongly during the 80s. The investments made several decades ago are
still structuring institutions and educational systems, although the needs of research have
changed since then.

Chemistry provides another interesting example of evolution of subdisciplines, their
emergence, waxing and waning or submerging of some special areas into new growing,
more dominant areas. A recent study by Waaijer and Palmblad [73] explored how chem-
istry as a field of research has evolved from 1929 up to 2013 as it appears in one journal,
Analytical Chemistry. Although only single journal was used to monitor evolution in chem-
istry, the relatively broad scope of the journal is assumed to provide useful insight on the
development of the field. The study by Waaijer and Palmblad used content sensitive meth-
ods, based on detection of key words and they co-occurrence to recognize subdisciplinary
areas and their evolution. In the era of focus, in chemistry, as in other natural sciences, the
research output increased exponentially. According to Waaijer and Palmblad [73], the most
important areas within chemistry in 1929–1940 were related to instruments and apparatus,
gases, inorganic chemistry and applications of chemistry. The analytic chemistry, on the
other hand, was one of the most important and central areas from 1929 to 1990 but in period
1991–2000 it begun to merge increasingly with electrochemistry and sensor technology. In
the early years of 20th century chemistry, gravimetric and volumetric experimental meth-
ods have had the most important role in experimentation, gradually shifting to background
with advent of new methods, but never completely disappearing; in chemistry, similarly as
in physics, old methods do not necessarily die out but are incorporated as routine parts of
novel methods, thus becoming invisible.

Topics that have developed over time include electrochemistry, chromatography,
and mass spectrometry. From 1941, electrochemistry begins to appear in publications,
connected most often to inorganic chemistry and metals, but during 1951–1960, it appears
as self-standing subdiscipline. Similar development is found in spectrometric methods,
where chromatography begins to stand out from period 1951–1960 onwards, and mass
spectrometry after period 1971–1980. Mass spectrometry develops through its connection
to chromatography up to 1990, and after that, it forms its own subdiscipline. An example
of completely new discipline appearing in 2001 and growing after that is microfluidics,
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which is strongly connected to theory and simulations. Consequently, according to Waaijer
and Palmblad [73], chemistry as a research field has changed considerably from 1929 to
2012, the major change being the decrease in chemistry based analytical methods and
increase of physics based analytical methods, especially the increasing importance of mass
spectroscopic methods.

In summary, the analyses of disciplinary structure of science provide ample evidence
that to understand nature of science, one needs to pay attention to how disciplinary
structures emerge, how borders are crossed and how border crossings shape sciences, how
some structures are dissolved and others become insular. Such changes are inherently
connected to historical traces of how disciplinary identities are formed and on the other
hand, social and political guidance and the rise of new needs to which science needs
to attend. One important factor affecting the formation and change of disciplines is the
migration of scientists with different know-how on problem solving and use of methods. In
short, such factors provide important and concrete evidence of the strong societal factors in
doing science and how societal decisions affect the structure of science. Science of Science
does not attempt to provide an overall, simplified and streamlined picture of sciences,
not even in cases of its disciplinary substructures. Rather, SoS invites us to accept the
complexity as a genuine feature of science

4.3. Theory and Empiry: Physics, Chemistry and Biology

The relationship between experimental and theoretical physics provides an inter-
esting viewpoint on the roles of methodological boundaries. The discussion about the
experimental-theoretical division in physics is a long-running one, but on quite an informal
and subjective basis, and only recently have evidence-based views become possible through
scientometric analysis [68]. A study that explored the connections of experimental and the-
oretical research in physics found that these two fields are very closely connected and the
borders between them are easily crossed; there is no deep division between experimental
and theoretical physics [68]. The analysis showed that experimental physics and theoretical
physics are very tightly connected, with substantive flows of knowledge transgressing the
boundaries (but with boundaries existing). In addition, the citation patterns, showing how
knowledge is used and distributed, are remarkably similar within and between the areas
of experimental and theoretical physics [68]. Interestingly, such homogeneity can perhaps
be attributed to a certain similarity in ways of doing science, reporting it and augmenting
for knowledge claims; all these features are closely connected to norms and conventions
within a discipline.

This picture of relations between theoretical and experimental physics, however,
changes when top-cited authors are the focus of attention [74]. In this case, it is clear
that the top-cited theorists are much more visible in the literature than experimentalists
are. The reason for such a situation is that many key theoretical results are of interest
and importance in many other subfields of physics, as is expected in science, which is
stratified in the sense that one can recognise a fundamental theoretical knowledge that
underpins most of its areas [74]. Curiously, this might also be related to the high visibility
of theoreticians in popularising physics and its recent advancements.

A close connection between theory and empiry is found also in chemistry, in particular
in its subdisciplinary areas of physical chemistry and analytical chemistry. In physical
chemistry, the atomic physics and quantum theory have close connection to experimental
research of molecular spectroscopy and reaction kinematics, theory being involved not
only in guiding experiments but also in devising new experimental techniques [73,75].
According to Johnson [75], in physical chemistry experimental and theoretical methods
are today converging, in particular in modern theoretical methods of quantum many-
body systems and computational to investigate chemical bonding [75]. Another research
area where on finds rapid convergence of theoretical and empirical methods is found in
nanoscience, where the relation between physics and chemistry is close and fluid [76].
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Close connection between theory and empiry is perhaps quite expected in physics and
chemistry, where mathematisation and use of advanced experimental methods are central
and owing to historical development of the disciplines. However, similar convergence
of theory and empiry characterise also “softer” science, biology. In biology, in much the
same ways as in chemistry and physics, the theoretical models are often mathematical
models, which are used to formalise hypotheses, simplify the complexity of phenomena,
or integrate phenomena on different temporal and spatial scales. It is also expected in
biology that theoretical models can be related to empirically observable phenomena, if
not directly, at least at a certain level of abstraction and idealisation [77,78]. A recent
survey [78] reported that many researchers in ecology and evolutionary biology think that
theoretical and empirical research should be integrated in biology for the advancement
and success of the field. However, only a fraction of the biologists share the view that
such integration has taken place or been successful, while the vast majority sees theoretical
and empirical research as separate and having very little interaction [78]. This view of
scientists (view of practicing scientists) was challenged by a recent scientometric study,
which shows that in fact the integration and interaction of theoretical and empirical research
in biology is more common than might be expected on the basis of the survey. It is evident
that in biology (or in the branches of biology explored by the study), the majority of the
research is done within subfields (as in physics), but a significant fraction (about 20%)
transgresses the boundaries of subdisciplines; there is significant knowledge flow. What
is important, is that 60% of research outputs were theory or empiry insular (self-citing
only papers that were theoretical or empirical), while 40% integrated theoretical and
empirical research. This is more than could be expected from a survey based on the views
of practicing biologists. The authors of the study raised the question of why there was such
a discrepancy between the views of practicing scientists and the results of scientometric
analysis. As one possibility, they recognised the way the theoretical work is used as
background and to provide motivational underpinnings for the empirical work, rather
than explicitly integrated as part of the empirical work. Another reason pointed out in
the study is the role of review-type contributions that explicitly attempt to create bridges
between theoretical and empirical work.

When the roles of theory and empiry are compared in physics, chemistry and biology,
it is clear that there are certain differences in why theory and empiry are integrated and
how the relation of theory to empirical research is conceived. On the other hand, there are
many similarities, which arise partly from how the empirical work becomes motivated and
guided by theoretical assumptions even in the cases that it does not explicitly integrate
theory. In both cases, however, the relationships revealed by scientometric analyses and
SoS embody the science philosophers’ notion about the theory-ladenness of science. On
the other hand, the findings warn against making oversimplified assumption about the
primary role of empirical research as the driving force in the advancement of science.

4.4. Cognitive Extent and Knowledge Growth

The volume of scientific knowledge, as measured by the number of publications,
reports and other written scientific documents, has increased exponentially over the last
century, with a yearly growth rate of 5% (see, e.g., [79]). This, however, does not necessarily
mean that new ideas and significant scientific findings, i.e., the cognitive content of science,
have increased equally. Here, cognitive content (and content) refers to new concepts, terms,
theories, models and such intellectual or artefactual (i.e., devices) that can be recognized
by using data gathering methods of SoS [70,80], as outlined in Section 3. Similarly, it is
often mentioned that today large collaborative groups are the most significant in producing
scientific output (see, e.g., [80–82]). It is claimed that big groups are becoming more
common in all areas of science, and also that they are responsible for the main intellectual
output of scientific knowledge (see, e.g., [72,81,83]). The high visibility of large groups in
producing many scientific reports, however, does not necessarily mean that large groups
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also produce the majority of the new ideas and insights, i.e., the new cognitive content of
science [70].

The growth in the cognitive content of science and the role of groups of different sizes
in production of the new cognitive content has recently been questioned by taking a closer
look at how new concepts and ideas are introduced in scientific publication, by using not
only citation-based analysis but also deeper textual analysis of content [70]. In an extensive
study, Milojevic [70] explored the cognitive content of articles in physics (440,000 articles),
astronomy (160,000 articles), and biomedicine (19,600,000 articles), which were published
over periods of 117, 125, and 67 years, respectively. The results of the study show that
although the growth in productivity in all these research areas was indeed exponential, the
cognitive content of the fields increased only linearly rather than exponentially. In all these
areas, the growth of cognitive content is within a factor of a few, while the publication
volumes rose a hundred- to a thousand-fold [70]. An interesting example of the disconnect
between productivity and cognitive progress is provided by physics, where in 1970s the
growth in production was low, nearly stagnant, but despite that, it was the period of fastest
cognitive growth [70].

The role of groups of different sizes appears also very differently in an analysis based
on content, instead of on mere citations. According to Milojevic, in physics and astronomy,
the publications by single authors or pairs of authors produce the majority of the cognitive
content, and in the case of several authors, more authors indicate less cognitive content.
In fact, publications produced by very large teams (i.e., groups working in big science)
provide only 35% of the cognitive content of physics. This notion, even when the limitations
of the study are taken into account, puts the claims of the dominance of big science groups
in a very different perspective. The differences of group size with regard to the cognitive
content and its extension can be at least partially understood on the basis of how groups
are formed. Formation of small groups, involved with the greatest breadth of cognitive
content, appear to follow a random process (Poisson process), while larger groups grow
by agglomeration and take advantage of cumulative growth. Large groups are also more
specialised than small groups, and thus do not cover the entire research field within their
disciplines. It is also evident that small groups focus mostly on theory, and thus are
involved in the production of novel conceptualisation. A plausible interpretation is that
small groups are involved in producing new concepts, not all of them of lasting value,
while big groups are involved in testing and justifying the knowledge, but not taking so
many risks in proposing tentative concepts, models and theories.

This interpretation of the different cognitive roles of small and big groups finds support
from a study by Wu et al. [84], which analysed 65 million papers, patents and software
products from the period 1954–2014 to identify how group size and the introduction of new
ideas are correlated. The results show that small groups indeed tend to cause disruptions,
by adopting and introducing ideas that are out of the mainstream, whereas big groups
develop the existing ideas further. A consequence of focusing on existing mainstream
ideas is that the work comes to the attention of others more rapidly, which also explains
why research done in large groups and teams gains better visibility. The research done
in smaller groups gains attention much later or not at all. The importance of this finding
about the different roles of small and big groups is that it guides attention to the need for
intellectual diversity and diversity in working modes. The advancement of science needs
both kinds of activities, feeding new ideas, not all of them fit for further life, and testing
and developing the existing ideas further. In discussing science, it is important to keep
in sight such intellectual diversity instead of emphasising the intellectual dominance of
big groups and big science, which may result if only volume of productivity and activities
are valued.

4.5. Interdisciplinarity and Knowledge Flows

The advantages and disadvantages of the disciplinary structure for advancement of
sciences are currently much discussed, with conclusions that favour interdisciplinarity
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for the advancement of sciences [62,63,71,82,85,86]. However, the degree to which inter-
disciplinarity is realized, and even its benefits, are questioned and disputed [87]. It is a
common claim that contemporary science is strongly interdisciplinary and disciplinary
boundaries are dissolving. However, this claim, if taken at face value as indicating that
boundaries are dissolving, fails to find strong support from quantitative research of science.
Rather, the overall picture is more complicated, with clear disciplinary structures visible
but significant border-crossing between boundaries that remain instead of dissolving [85].
It is thus necessary to acknowledge the diversity and existence of the stratified disciplinary
structure in order to understand the role of disciplinary structure, how it emerges from
different research strategies and methods, and how it affects the development of research
agendas, researchers’ careers, and the flow of knowledge.

Disciplinary boundaries and the stratified structure of disciplines, however, do not
hinder knowledge flow and diffusion. On the contrary, extensive evidence flowing
from Science of Science studies show that strong connections exist between the bound-
aries, and researchers constantly export and import ideas from one disciplinary area to
another [71,82,85,86]. The knowledge flows occur not only between different disciplines;
there are significant and important knowledge flows between sciences and areas where
their knowledge is consumed. Consequently, researchers of Science of Science have ex-
plored such dynamics of knowledge production and consumption from the perspective of
the exchange balance of scientific knowledge [88] and also as “food webs” of knowledge;
as dynamic networked systems [89].

One of the most studied areas is knowledge flow from science to technology, as it
appears through the patent-to-paper citation data. Such connections are interesting because
they arise from collaboration between pure sciences and technological industry, on the
one hand related to knowledge transfer in practical problem solving and on the other,
also closely related to innovation and the commercial success of nations [90–93]. It has
been claimed that rapid advancements in information technologies facilitate knowledge
diffusion and transfer, and thus effectively diminish the effect of geographic barriers [94].
However, the recent results based on scientometric analysis do not necessarily support so a
clear-cut interpretation.

The paths leading to scientific innovations involves bidirectional diffusion of knowl-
edge and knowledge transfer between science and technology. Together, science and
technology decide the direction of scientific advancement and progress, and they are insep-
arable parts of knowledge evolution. The research in Science of Science has provided much
information on the paths along which this knowledge diffusion and transfer occurs [95,96].
In a study focusing on knowledge flow paths between science and technology, it was
shown that there are significant similarities but also differences between the evolution
mechanisms in science and technology.

4.6. Disciplinary Structure at Country Level

The disciplinary structures of sciences exhibit interesting variations from one country
to another. For example, the scientific activity of the West European countries has a
different disciplinary profile compared to the post-communist countries of Central and
Eastern Europe, as well as compared to Asian countries [64,97,98]. Roughly, the Western
European pattern of disciplinary structure can be characterized as being strong in clinical
medicine and biomedical research, while the post-socialist countries and China are strong
in chemistry and physics. However, in the Western European profile it is also possible
to find clear biases: for example, the UK is stronger in medical and life science than
Germany, while Germany is strong in physical sciences and engineering [64,97]. It has
been pointed out that it is possible to recognize historical and ideological reasons behind
such developments in disciplinary specialization [64,99]. It is interesting to note that the
disciplinary structures of different countries are indeed different, that there is a connection
with the cultural and historical heritage of the countries, and change is slow.
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Differences in disciplinary profiles are also reported in studies that compare G7 coun-
tries to BRICS countries (Brazil, Russia, India, China and South Africa). In the G7 countries,
life sciences play the most important role, while in the BRICS countries physics, chemistry,
mathematics and engineering are the strong areas of research [61]. The disciplinary struc-
ture of European countries is consolidating to a profile with certain identifiable European
characteristics, with many developing countries approaching that same profile but some
others clearly departing from it [60]. It is obvious that national strategies on investments,
including decisions to funnel funds to certain areas in R&D to improve technological
competitiveness and the economy, affect the disciplinary profiles, as does the simple fact
of geographical location, through its effect on trade and commercial collaboration and
competition. Such factors directly affect the disciplinary structure, because the disciplinary
structure has a strong effect on competitive positions in economy and technology [58,100].

Some other studies have focused on the interaction and balance of knowledge flows
between different countries [88,101], paralleling the studies that have explored the dis-
ciplinary structures and profiles in different countries. These studies have pointed out
the interesting phenomena of obvious localization; despite the global nature of science
and pervasive use of IT technologies, science is still in many respects local. The results
of such studies show that geographical distance is quite significant on the national level,
and affects the knowledge flow on the continental level as well, but becomes insignificant
on the international, intercontinental level. The role of geographic closeness in knowl-
edge flow can be attributed to the importance of direct personal interactions and social
effects, like connections with mentors, the effect of schools in the research field, and on the
domestic level of biases in citation practices favouring domestic research [88,101]. Other
studies have reported similar results, showing that citation links decrease with increasing
distance [83,86].

In summary, while the studies of the dynamics of knowledge flows end up with
different, if not contradictory results, they open up discussions of the complexity of the
knowledge flows and point out how different factors eventually contribute to the formation
of the successful paths. This is a clear example of the mutual dependence of science and
technology, and how they are both related to the economy and economic competence of
nations. Such information is a good starting point for discussions of the societal effect of
science and how society affects science.

4.7. Other Topics Covered in SoS That Are of Interest for NOS

Science of Science provides a vast and rich stockpile of information about the dis-
ciplinary structure of sciences, detailed maps of subdisciplinary structure, the cognitive
content of sciences, community and collaboration structure, interdisciplinarity and trans-
gression of disciplinary boundaries, country-related differences, and knowledge flows.
Some of these aspects have been discussed here, but many interesting and important topics
of interest that are needed to understand science are yet untouched. Two additional topics
that are clearly of interest for NOS and on which SoS provides much information are related
to discoveries and institutional practices.

Discoveries and originality of ideas have been the focus of some recent studies [102,103].
One way to detect originality and new ideas rests on textual and citation analysis, on how
concepts or ideas are available in previous literature [102]. However, the detection of
landmark papers as based on expert opinion does not necessarily support the view that
such citation-based analysis is reliable in detecting originality. Consequently, several novel
methods to detect originality and novelty have recently been explored.

The institutional practices of distribution of scientific knowledge and securing the
reliability of knowledge through different quality control means is another important
aspect of science. Peer-review of scientific publications is perhaps the most important
single process in securing the quality of scientific outputs. Peer-review, however, is far
from unproblematic, and how its internal dynamics may bias the type of results published
has been extensively discussed [104]. It may have astonishingly low reliability with regard
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to the importance of the results [105]. Interestingly, the peer-review system also affects the
formation of research collaboration and networks [106].

The above are only a few examples discussed extensively in the SoS literature, and all
of them are quite evidently also of great interest for NOS. Other topics of interest covered in
SoS literature are: science and economic growth, funding strategies and policies, scientific
careers and career opportunities, and science and entrepreneurship. In addition, topics
related to the development of scientific fame and success are of interest for NOS, at least at
the level of higher education, in the education of science teachers, when the broad notions
contained in NOS are in need of concrete examples and deeper discussion. Therefore, it is
highly recommended to use the information provided by SoS to embody the very general
and non-specific notions on which NOS is often based.

5. Topics of SoS as Material for NOS Themes

The topics addressed by SoS and the information it provides can be quite well dis-
cussed in science education as self-standing topics, from SoS perspective and without
connecting them to NOS discussions. However, there are many rather obvious connection
points to NOS themes and making such connections may be advantageous. The themes
provided by SoS are not meant to replace NOS themes, nor to add new focal points or view-
points, but to provide information and evidence that can be used to embody the general
and idealized notions of NOS. In that, the role of SoS parallels with ways to acknowledge
the information based on HPSS scholarship, traditionally having had a central role in
NOS, and recent studies about practicing scientists’ views [10,11,16–19], which are also
acknowledged to be important contribution to NOS [1].

The scholarship in HPSS has already provided and continues to provide embodiments
based on historical examples, as well as case studies related contemporary science. Such
analyses are invaluable but limited. The examples based on history of science, looking
back decades or even centuries, help us to understand how we have arrived at the present
stage of sciences, but provide limited insight on current developments and their dynamics.
Moreover, HPSS case studies based on contemporary science are often too detailed and
too context-dependent (specific examples within a subdiscipline of a certain disciplinary
area of science) to provide panoramic pictures at the level of the generalizations needed
for NOS.

The practicing scientists’ views [10,11,16–19] provide also insights on doing science
and how scientists themselves see science. However, the practicing scientists’ views cannot
be priorized in guiding how NOS sets its goals, because the views lack coherence and
are obviously most often personal reflections rather than outcomes of scholarly studies
(see, e.g., [1,32,33] as well as [46]). In using information flowing from SoS one encounters
a situation paralleling the case of practicing scientists’ views, when such information is
embedded as part of NOS. The information flowing from SoS should not dominate in
setting goals for NOS, but neither, it should not be ignored but embedded. It is important
to acknowledge that neither practicing scientists’ view nor SoS can have discriminating
role in making preferences between different varieties of NOS; it can adopt different
underpinnings flowing from different epistemological backgrounds and evaluations of
what is central in science, all of them viable. A decision to adopt a certain version of NOS
is a question of applicability in level of use of such views, didactical practicality and choice
of focus of teaching, not a competition of correct epistemological background thinking
about science.

In what follows, I discus how SoS can be utilized as a source of panoramic views and
vast amounts of facts about many areas of sciences. The appropriate NOS embeddings
of SoS are here discussed through NOS themes as summarized in consensus NOS [1].
This choice is not meant to priorize consensus NOS as a preferred version of NOS. The
solution is practical in sense that in the level the uses of SoS to NOS are discussed here,
it is unnecessary to underline the differences between consensus NOS and other variants
of approaches (like FRA). In parallel with notion that different versions of NOS do not
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differ too much in level of education relevant for schools [1,6], it is also concluded here that
differences between NOS variants can be ignored on discussing relation of SoS to broad
thematic categories of interest in NOS. Consequently, although the embedding of SoS topics
to NOS themes is now provided by utilizing categorizations from consensus NOS, similar
embedding should be possible for example for FRA or some other version of NOS. Many of
the topics that SoS can provide for NOS fall into categories related to disciplinary structure
and its dynamics, theory-empiry relationship (including model-based views) and social
and institutional factors (e.g., as discussed in FRA, see Erduran and Dagher [22]). As a
result, embedding the themes available from SoS to FRA appears rather to restructure NOS
themes under the FRA categorizations rather than having significant consequences on how
the SoS themes can be utilized if FRA is chosen as preferred approach on NOS. In addition,
some factors as they come out from SoS cannot be factorized in such a categorical way as
consensus NOS suggests, but this is probably not a problem, because, its categorizations
are not meant to be fixed but, at least at a higher level, to form a connected set of themes [1].
Similarly, factors related to the role of models, theories and laws in SoS are not as explicit
as introduced in FRA (see Erduran and Dagher [22]). Such knowledge structures as they
appear in SoS in different disciplinary areas, can quite well be discussed from model-
law-theory viewpoint offered by FRA, but without necessity to pose such structures as
an overarching organizing system in disciplinary areas, where such divisions may be
difficult to recognize or appear to impose too forced pre-fixed structures (see discussions,
e.g., in [44,45]). This flexibility of choices to embed topics from SoS to NOS is result from
that SoS is equally indifferent to philosophical and epistemological stances on science as
practicing scientist themselves are (see Beebe and Dellsen [46]). This, of course, does not
entail that for education NOS should be reduced to descriptions flowing from SoS. On
the contrary, different variants of NOS provide valuable lenses to examine and discuss
such descriptions.

In what follows, the themes discussed in Section 4 are now aligned with thematic
categories of consensus NOS as outlined Abd-el-Khalick [1], from point of view of teacher
education. This alignment is summarised in Table 1. In addition, a reference to pre-service
students’ notions concerning NOS themes, as they are discussed in next Section 6, is
provided for better clarity of paralleling the themes. The overlap of categorization in
Section 4 (reflecting the themes as discussed in SoS), in Section 5 (reflecting ordering in
NOS) and in Section 6 (based on students’ notions) is not perfectly aligned, but nevertheless,
has much overlap.

Table 1. Alignment of themes as discussed in different Sections 4–6. For Section 6, numbering refers
to grouping of pre-service teachers’ feedback.

4. SoS 5. NOS 6.

4.1. Disciplinary structure 5.1. Discipl. strct. & knwl. flow (4.1, 4.5) 1,2
4.2. Sub-disciplinary structure 5.2. Durability and change (4.1, 4.2, 4.4) 2
4.3. Theory and empiry 5.3. Theory and empiry (4.3) 2,3
4.4. Cognitive extent 5.4. Creativity and imagination (4.4) 2
4.5. Interdiscplinr. and knowledge flow 5.5. Knowledge flows (4.5) 1
4.6. Disciplinary strct. in country level 5.6. Social and institutional (4.6) 4,5

5.1. Disciplinary Structure and Knowledge Flows

The domain specificity and domain generality of NOS is one of the fault lines discussed
already at length at the beginning of NOS movement. As Abd-El-Khalick [1] has argued,
the question is largely about the level of sophistication and viability of in-depth discussion
at different levels of education: simplified views needed at the school level but increasing
sophistication in higher education and science teacher education. Here, we can sidestep
problematizing the choice between generality versus domain specificity, and ask how the
disciplinary structure of sciences might appear to us if we focused on how knowledge
forms disciplinary clusters and how such knowledge flows between the clusters. Finding
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out how disciplinary landscapes folds out in such an analysis provides a starting point
to discuss how such structures may emerge and what processes might drive both the
consolidation and the merging of disciplines. The analyses and findings of the disciplinary
structure of sciences as based on SoS (Section 4.1) show that, while the disciplines are to
certain degree isolated, there is merging of disciplines and formation of new disciplines
on the boundaries of the merging disciplines. Between disciplines, one can find flows of
knowledge between the boundaries, as well as within substructures within disciplines. This
clearly indicates that, while there is a need to understand the nature of knowledge within
disciplines, it is also important to understand the features of knowledge that allow flows of
knowledge between disciplinary boundaries. Such features, if not entirely domain-general,
need to be general enough to allow the crossing of boundaries on the large scale.

The results based on SoS do not reveal what actually happens at the boundary crossing
and what kind of knowledge drives the flows. However, HPSS and PoS analyses and
expertise suggest looking at theoretical structures and experimental methods, investigation
and reasoning practices that may play key roles in shaping the disciplinary dynamics [107].
From this viewpoint, we can focus attention on how modelling practices and templates
of models as parts of these practices cross the boundaries (for example, from physics,
mathematics and computer science to fields of biology, economical sciences and even
sociology) and templates originating from one branch become adapted and applied in new
branches. Such boundary crossings shape the methodological practices and there is certain
reciprocity; methodological practices provide identity to disciplines and shape formation
of disciplines, but most practices are also born and developed within the disciplines.
Similar notions can be made regarding experimental and methodological practices, for
example from physics and electrical engineering, computer sciences to medical sciences
and biomedical sciences. The number of examples is vast, and cartographic maps of the
landscape of sciences provide a rich source of material.

5.2. Durability and Change of Scientific Knowledge

Examples of durability and change of knowledge in contemporary science are avail-
able from SoS in some specialised areas of knowledge (e.g., physics). Such discussions
are illuminating even if more limited scope than studies within HPSS, which discusses
long historical periods and cover different sciences. Examples of durability and change of
scientific knowledge as based on HPSS scholarship thus remain invaluable for purposes of
science education. Such views cannot be replaced by the findings provided by SoS, but
together they may reveal a more complete picture, based not only on history of science
but also providing perspectives to contemporary science, of how knowledge evolves and
becomes accepted and established. The results of SoS about the subdisciplinary structure of
physics and its evolution over the last hundred years shows how the roles of subdisciplines
have waxed and waned, borders have shifted and new disciplines have emerged. Science
and scientific knowledge are, from this viewpoint, evolving systems, where nothing re-
mains immutable but evolves; new contributions to science produce siblings and gradually
become distant ancestors, eventually fading away. In favourable cases (like many branches
of classical physics), scientific contributions have long lasting impacts, and features of the
initial contributions can be recognized and identified in many new generations. In insular
and highly specialized subdisciplinary areas of physics, the lifespan of knowledge, as it can
be identified as unchanged or based on identifiable contributions, is shorter. This, however,
does not mean that such pieces of knowledge are lost; rather, they have more probably
gained new life as part of newer advances. With regard to being identifiable as a durable
part of the body of scientific knowledge, classical physics and interdisciplinary physics
seem to have certain advantages over modern physics. However, several core contributions
of lasting value can be identified in modern physics too.

Thus, far, SoS has focused on identifiable pieces of knowledge through citation analysis
and concept-relatedness analysis of publications, and not so much through compiled
and consolidated corpora of scientific knowledge, as exemplified by, e.g., monographs,
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handbooks and textbooks. This limits the ability of SoS to draw conclusions about how the
significance and durability of scientific knowledge evolves in time windows of centuries.
However, the temporal evolution of pieces of knowledge already reveals much of the basic
dynamics that eventually lead to the stabilization or extinction of scientific knowledge.
Moreover, the detailed analyses based on SoS of a hundred years of physics [67], in the
era when modern physics became established, provides interesting grounds to discuss the
progress of science, either through evolution or more revolutionary instances. SoS rather
supporting the former than latter position, although leaving plenty of room for both.

5.3. Theory and Empiry: Confluent or Convergent?

One of the topics discussed in textbooks of science, and especially of physics, is the
relation of theory to empirical aspects (empiry) of science. A commonly held view is
that theory and empiry are somewhat separate branches, not often interacting and very
seldom merging in scientific research. However, as discussed in Section 4.3, this view has
been challenged by the results of SoS. In this context, it is also fruitful to discuss, how
scientific research is reported: is theory used by empirical research only as a motivational
background, without really guiding research, or does it play a more fundamental role in
experimental research? Evidence based on SoS as outlined in Section 4.3. May help to
form a picture of science in which theory and empiry are seen in a more balanced way:
construction of scientific knowledge driven equally by theory and empiry, borders between
them being sometimes fluid. In physics, theory and empiry are indeed confluent and
tightly interwoven (see Section 4.2). In biology, the situation is more complex; researchers
think that there is little integration and that more is needed, while SoS suggests that the
integration runs deeper than researchers believe. These topics and how SoS provides
material for discussing them seem to fit well into the categories that Abd-El-Khalick [1]
calls theory-laden NOS and empirical NOS.

5.4. Creativity, Imagination and Cognitive Content

That creativity and imagination are needed in scientific research may not be obvious
at the school level, in particular if a conception of a recipe-like scientific method is taken for
granted. At higher levels, however, such views appear to be obvious statements that pro-
vide no further insight on how imagination and creativity affect scientific research. Again,
HPSS has provided interesting and insightful case studies of highly creative scientists and
their contribution on science in history of science. One source that illuminates the role of
creativity in contemporary science is found in SoS studies, about the cognitive content of
science. The exploration of cognitive content provides information of how novel intellec-
tual contributions appear and in addition, how the introduction of new concepts and ideas
correlates with the number of researchers working together (see Section 4.4). These studies
show that individual scientists have a significant role in feeding new concepts, and also
that small groups of fewer than five scientists are highly productive in suggesting new
concepts (and, apparently, new models or adjustments on theory). This provides a good
starting point to discuss what happens to all these new inventions—whether they simply
disappear, are somehow collated, or just found to be irrelevant. In addition, the studies
suggest that the larger the group, more parsimonious the cognitive content of its work.
This leads quite naturally to ideas and discussions to explore the role of large research
groups in testing and validating knowledge, with the methodological and technological
resources they possess. Such discussions have interesting extensions in the division of
labour in science (related to the social-institutional factors of NOS and as they are discussed
in FRA) as well as in the construction of new theories and their validation and testing.

5.5. Knowledge Flows between Sciences and Technology

Regarding the societal role of sciences, one key theme is how sciences, technology, and
technological industries interact, and whether such knowledge flows only from science to
technology or in both directions. Studies focusing on role of science in technology are at the
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core of science and technology studies (STS) and in this, SoS comes very close to the goals
of STS in its attempt to reveal and explore connections between science and technology.
In Section 4.5, the knowledge flows between different sciences and between sciences,
engineering and technology were discussed. SoS provides many interesting findings
on such connections, pointing out the bi-directionality between science and technology.
SoS provides strong support for the emergence of technoscience, where technology and
science become inseparable and it becomes difficult (and perhaps unnecessary) to make a
distinction between them. In big science, it is also common to find transaction zones [107],
where science and technology are integrated so that the development of technology need
by science is itself part of science, and new and important research problems advance
scientific understanding through the development process. Such examples, which are
discussed in SoS research but also in STS studies, are invaluable addition to NOS themes,
easily finding their place in that framework, either in consensus NOS or FRA.

5.6. Social and Institutional Aspects

The social and institutional aspects of science finds clear actualizations in regional
differences in how science is produced and consumed, and how different disciplinary areas
are supported in different countries. SoS research has pointed out differences in how hard
natural science, physics, and chemistry are more dominant in certain countries, due to their
historical and ideological backgrounds, and how sciences supporting industrialization
are supported and encouraged in countries seeking economic growth or improvement in
technological competition. The correlations between the ideological and political history of
a country, its structure of technology, and the focus of its scientific research are a rich source
for discussions related to the values and aims of science and how larger scale societal
factors affect such values.

Research in SoS has also revealed interesting changes in national distributions of
institutions that produce scientific knowledge and that consume it. Some striking examples
can be found from developments in European Union and North America (see Section 4.6).
Results of SoS point out how the national policies and funding decisions guide research
activities, affecting research careers and eventually educational structures and systems. On
a local scale, the career paths of researchers reveal a strong dependence on institutional
structure and national funding decisions, as shown by detailed studies of physicists’
education and employment and their migration from research area to another, as discussed
in Section 4.7.

Finally, the accretion of fame in science is one of the most well-known outcomes of the
social dynamics within science. As many SoS studies show, there is strong accumulation
of fame, leading to recognition of scientists and research contributions that significantly
outstrip those of most other scientists and their contributions. Often, of course, such effect
is genuinely due to the significance and novelty of the work done, but there is also strong
component of fame attracting fame, often also called the Matthew effect [34]. The reasons
and outcomes of such an effect, clearly visible in physics (see Section 4.2), provide a starting
point for interesting discussions on how personal ambitions to gain fame and recognition
are driving forces to do science, and how they might affect the science.

5.7. Possibilities and Options that SoS Opens Up for NOS

The summary of themes in this section (and as discussed in SoS in Section 4) are only
a fraction of all the NOS-related items to be found in the fast-expanding SoS literature. The
summary repeats the themes discussed in Section 4 with a purpose to show that that topics
contained in SoS can be discussed in a framework of consensus NOS themes, as outlined
for example Abd-el-Khalick [1], or alternatively, within categorizations provided by FRA.
In particular, the way FRA sees role of disciplinary-structure and social-institutional dimen-
sions seems to offer good ground for focused discussions paying attention on disciplinary
differences, interdisciplinarity and boundary crossings. Similarly, FRA also provides good
scaffoldings to discuss various topics related to social and institutional dimensions. How-
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ever, although the starting points of consensus NOS and FRA differ, it is difficult to see
insurmountable obstacles to fitting the SoS themes into the categorization within consensus
NOS or FRA. This indifference to specific NOS schemes is an important notion because the
evidence provided by SoS is based on scientometrics, big-data analysis, and data-mining,
not on interpretative analyses based on preferred philosophical viewpoints. As such, it
yields to discussions on several alternative viewpoints emerging from HPSS and helps
to show that the goal is not to argue for a single correct position but to understand the
differences between different positions and to appreciate the multifaceted and rich picture
of science they provide. That picture may not be always coherent (no more than practicing
scientists’ views) but it might be interesting and inspire students’ curiosity.

6. Implications for Science Teacher Education

The practical reasons to discuss SoS focusing on topics outlined in Section 4 is to
make the science teachers familiar with sources of information contained in SoS and to
make them aware what current research in SoS can provide for discussion of features
of scientific knowledge, science practices and outputs of scientific research. In that, SoS
may also provide material for NOS approaches and discussions of NOS. Similarly, SoS
helps to embody the notion of social aspects of science through examples: how scientific
communities act, what institutional and social organizations exist and how they operate,
how and why scientists meet and discuss, how laboratories are run, what national dif-
ferences exist and for what reasons, how national policies and agendas affect research,
and so on. SoS provides vast amounts of material on all such topics. In addition, instead
of using historical examples, as they are available from HPSS, SoS provides a source of
contemporary examples. In short, science educators interested in developing NOS and
using it as part of their teaching could benefit if they familiarized themselves with SoS to
widen the perspectives of NOS.

The context in which SoS was discussed was part (three weeks) of a seven-week
course (4 h per week + homework) for physics, chemistry and mathematics teachers in
fall semester 2019 in a Finnish University (Faculty of Science). The part of that course
involving SoS introduced topics as outlined in Section 4 and reflective discussions were
conducted after the introductory lectures in each case. Each week, an article about SoS
was provided for study, with a set of questions about the results and views presented in
the article. The articles read and discussed were: Battiston et al. 2019 [66], Börner and
Scharnhorst 2009 [49], Börner et al. 2006 [83], de Arruda et al. 2018 [68], De Domenico et al.
2016 [36], Herrera et al. 2010 [69], Leydesdorff et al. 2013 [39], Mazloumian et al. 2013 [89],
Milojevic 2015, 2014 [70,80], Moya-Anegon and Herrero-Solana 2013 [55], Sinatra et al.
2015 [67], Wu and Wang 2019 [84]. These articles were chosen because they cover the topics
discussed in Section 4 broadly enough, without being too specialized research articles.
Moreover, these articles make a close contact with physics, chemistry and mathematics,
areas which were of the most interest for pre-service science teachers in a faculty of Science.
Therefore, the articles chosen were suitable for a course material by their scope, length
and depth. The articles by De Domenico et al. [36] and Sinatra et al. [67] were given
more attention than the other ones. Students were not asked to familiarize themselves
in detail with all material in articles, only parts they found of interest after perusal. The
homeworks contained five questions, of which four were simply focused on articles and
framed so that they guided attention on topics as outlined in Section 4. In each homework,
one question for students was what was new for them and what they found to be the most
interesting topics. The feedback reported here is based on that question. The different
educational views of NOS were not discussed during the introduction. However, thematic
topics as they appear in consensus view of NOS were introduced (but avoiding the special
terminology of consensus NOS) and discussed after the three-week period focusing on SoS.
In reflection and discussion, however, the facts brought forward by SoS were discussed
from the point of view of how they might be related to knowledge and its epistemology
in general, as well as the conceptualization and progress of science. Students were free to
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discuss the epistemological or science philosophy viewpoints they were familiar with (e.g.,
inductive and hypothetic deductive positions, realistic or constructivist positions). The
lecturer also brought in viewpoints that augmented the students’ views or put them in more
specific contexts (e.g., versions of realism, constructive or critical, constructive empiricism
and different views of the conception of scientific progress etc.). Such additions to the
discussion were not planned or predetermined; instead, they were students’ spontaneous
responses to the directions that the discussion took in reflections. No systematic record
was made of these instances.

The topics that were new and interesting for students reveal that, even in an instruc-
tional setting that is neutral with respect to philosophical stances and that does not explicitly
introduce any tenets or positions for students to adopt with regard to science, one can
find that SoS topics guide attention to similar kinds of themes and conclusions that are the
backbone of NOS. In what follows, several responses that parallel NOS views are reported.
The following is a list of examples of students responses (translated from Finnish).

1. The disciplinary and interdisciplinary structure of sciences.

• I had never before come to think about how much research is being done in science
today and how the number of research outputs is growing at such a tremendous rate.
Exponential growth was mentioned both in the article and in the lecture.

• I was surprised by how large is the [difference] in the number of studies published in
medicine in comparison to physics and chemistry, which I thought would be one of
the greatest fields of research.

• The lectures and the article provided a lot of new information about the sizes of
different disciplines. I had not thought biomedicine to be so great that it could not
be “viewed on the same map” as, for example, mathematics, physics, or the social
sciences. [It is] intriguing how the visibility of such a large discipline in the school
world is so low.

• The lectures and the literature broadened my understanding ... of sciences, the
connections between them, the different “profiles” of scientists, and the whole field of
science and the “scope” of different disciplines.

• Before I had not realized that the disciplines are so interlinked as they really are.
Significant results in physics are [also] published in non-physics series. Perhaps [we
need] to redefine physics. I am wondering whether it is necessary to distinguish (or
maintain historical distinctions) between different natural sciences, which, however,
describe the same world? [M]ultidisciplinarity has been explicitly sought in modern
society. On the other hand, interfaces between disciplines are a natural consequence
of the advancement of each discipline.

• An interesting, new thing [was] that research in the field of natural sciences has
become more multidisciplinary and focuses on softer themes (life sciences). I welcome
this development and believe that with more diverse interdisciplinary co-operation,
more significant findings can be made through science.

2. The cognitive content of studies, introduction of new concepts.

• The dependence between the size of the research group and the publication of new
concepts [as] presented in the lecture was new. However, it was perfectly reasonable
how in physics the curve [of the dependence] was as shown.

• Although publication volumes are growing exponentially, cognitive content is grow-
ing linearly, that is interesting. It supports my own observation that the average
“additional information” produced by one article has been declining steadily. On the
one hand, this makes it almost impossible to follow the new literature, on the other
hand, it gives hope that it will possible to keep up with new knowledge.

• The lectures revealed that groups in small scientific communities solve and produce
more new [concepts] compared to larger groups. It was interesting to get to see the
charts [showing] this.
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• The information that new scientific insights often take place among individuals or
small research groups is an interesting detail.

3. Cognitive content, theory construction and testing.

• I was also interested in theories of the formation of scientific knowledge. Again, the
variety of theories [of formation of scientific knowledge] is surprising. So I would like
to know more about the philosophy of doing science, and what, according to different
views, is the goal of science.

• It was interesting [to note] that concepts are not eternal, they just have a life cycle and
a purpose and eventually they die. Concepts can change over the life cycle.

• I was interested in [the notion that] the same concept can mean different things to
different people. When does a concept turn into something different, and when
does only its content live in time? Who is entitled to decide? In science, different
perceptions arise (hopefully) mainly from different starting points and perspectives.

• Scientific concepts have always been unchanging things for me. Something that has
been agreed upon for what it is and then it is just that. It was new to me, therefore, to
become aware of ... the evolution of scientific concepts; they expand and converge,
their connections to each other change, their purpose evolves, or they can take on a
whole new form of presentation. When scientific progress has taken place, develop-
ments in concepts have always caused a chain reaction that changes all the concepts
associated with the original. Fabulous!

4. Social aspects, scientific activities and scientific communities.

• The social side of science and the examination of the scientific community as part of
science aroused my interest and reflection on how strongly science and the scientific
community are linked. Can science exist without a community structure?

• I liked a lot [to learn] about the importance of different networking [of scientists], and
how to find key people who link [disciplinary] areas to each other.

• The most important aspect is definitely that there is no single answer to the nature of
scientific knowledge, but it is a combination of features that depends on both the field
of science and the scientific community. Science is also influenced by history, and with
the present, it gives direction to the future work of science.

5. Production and consumption of scientific knowledge and role of national policies

• It was interesting to see on which different continents and in which states the creation
of scientific knowledge was focused.

• Maps and models of where scientific information is produced... brought a huge
increase in perspective to my own perceptions of, for example, how large certain
concentrations of scientific knowledge are compared to others.

• I found the various diagrams describing physics as a global phenomenon to be of
particular interest — especially what kinds of physics has been studied in different
countries. The network of connections between different disciplines also sparked
ideas, and it was fun to see how much the different disciplines touch and interact with
each other.

6. Other general notions of interest here included.

• Other courses talk a little about measuring the effectiveness of science. This [is]
perhaps familiar for researchers through their own academic careers, but for us
[pre-service] teacher students, it is interesting information that might otherwise go
unnoticed. In the same way, a teacher may not have much knowledge about the big
picture and interaction of sciences (networks of sciences). It was interesting to see
diagrams of what places and in what research groups science is done.

• I wasn’t [aware] of science that explores science itself and that science can be studied,
and that it can be so interesting. The new thing was also how difficult it is to define a
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researcher’s contribution to scientific work. I was [familiar with] studies of the growth
of science at different times, but not from this point of view and so widely.

• It was interesting to see how even in scientific research, it is not clear where a researcher
will end up and what kind of a research field in their or her career. Research areas
within physics, for example, can change radically during the career path. I had
assumed that a researcher’s career orientation would already be fixed at the training
stage. Obviously, this is not often the case.

• During the lectures, my conception strengthened, that science cannot be given an exact
definition, but that its nature includes diversity and a certain kind of fragmentation.
However, a considerable number of features that are characteristic of science can been
identified. I find it interesting how we can identify the features of science and describe
what science is like, but still we cannot give a proper definition of science.

The excerpts from the students’ responses show that introducing SoS, with minimal
additional philosophical interpretations and discussions, but simply as evidential facts
and findings, sparks ideas and views that come very close to NOS themes and tenets, but
now through spontaneous reflection. They thus offer students a starting point for deeper
discussions and considerations how the big picture of science or a more panoramic view
builds up if topics are approached from some variety of NOS views, or from perspective of
some preferred philosophical stance, e.g., some variety of realistic positions, constructive
empiricism or constructivism. Here, and in the course, no preference was made between
such views and positions, either related to NOS or philosophy of science. Different views
were treated as equally possible and tenable positions, based on chosen emphasis on
aspects of interest, which can support the needed flexibility for different rationalizations
and different argumentations behind various possible views on science.

Based on the responses to the question of what was new and most interesting in the
topics discussed, it appears that the students’ factual knowledge of science was weak with
regard to many topics: disciplinary structures, how the sciences produce and consume
knowledge, and how scientific institutions operate and interact with society. The introduc-
tion to SoS and its results may then provide a concrete grounding for more philosophically-
oriented discussions, without specifying any particular philosophy of science (construc-
tivistic or realistic or any other) as the preferred and desired view, but to use different views
as lenses to reveal different aspects of science and make them conceivable through the
given viewpoint. There is then no need to try to find an essence of science, nor closed sets
of characteristic features, nor aims and values of science that exist independently beyond
the aims and values of scientists, nor norms that are given and which scientists follow,
rather than being agreed by scientist and their communities.

7. Discussion

The picture of sciences, its disciplinary structure, substructures, knowledge flows
and its internal sociodynamics, as revealed by SoS, is based on textual or lexical analysis
of scientific documents. SoS treats such documents as trails to be followed in exploring
the evolutionary paths and landscapes of science; it is a cartography of science. Such an
approach has the advantage of being evidence-based, obtaining its understanding from
analysis of data and records. For science education, a combination of SoS with established
approaches in NOS (like consensus NOS and FRA) provides a valuable way to enrich our
understand of NOS from complementary perspectives. Results and findings based on SoS
are also important ways to extend the HPSS-based views on science in a direction that
is more attentive to the large-scale structures of contemporary sciences. NOS provides
different lenses or windows to interpret the evidence-based picture of science provided by
SoS. While the data that SoS provides is composed of fragments and piecemeal patterns of
science based on its practices, activities and products, NOS can provide viewpoints and
approaches to construct personal and panoramic pictures, worldviews where the fragments
gain value and significance in building a personal picture of science, in accordance with
personal convictions and wider worldviews. Such broader perspectives may well be rooted
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in certain rationalistic philosophical stances, be they some variety of realism or radical
constructivism, materialism or idealism. The goal of NOS is then not to select a correct or
best view, or a view best conforming to some philosophical position or the positions of
practising scientists, but to evaluate and argue for the chosen view and be able to discuss
how the evidence that we have of science supports a particular view.

Interestingly, with regard to practical teaching, the discussion above comes close to the
problematics encountered in teaching history. If SoS provides the facts to be discussed and
evaluated, and NOS the meta-level viewpoints, a question arises as to which comes first. In
teaching history, one is encountered with the situation that, before a deeper understanding
is possible, a vast amount of detail must be known and acquired. This is a well-known
challenge in learning general history [108,109]. Only when a rich enough knowledge base
becomes available does it become possible to start to construct a big picture, a landscape
of history, and science history as part of that history. From this vantage point, different
versions of NOS naturally provide conceptual scaffoldings, which can then be embodied
and enfleshed by the facts and details provided by SoS. The role of the scaffoldings is thus
not to provide established, “correct” interpretation of the phenomena, whether history or
NOS, but to provide tools to construct arguments supporting one’s positions and provide
meaning and purpose for the facts so that they can be used to build a personal worldview
and set of values.

The feedback received from a teacher education course in which SoS was introduced
shows that many views paralleling NOS themes emerge quite spontaneously, even when
no attempt was made to use NOS scaffolding as guidance for discussion. This strongly
supports the view that NOS would provide a quite natural and viable scaffolding, which
is useful and meaningful for guiding and focusing discussion of SoS findings and results.
NOS, equally well in form of consensus NOS or FRA, would align quite well with views
arising from SoS. Here, however, the course which is reported attempted not to establish
explicit connection to NOS. It was, however, important to carry out the pilot version
without explicitly using the NOS schemes in order to see whether SoS would resonate
spontaneously with such ideas. Now, when the feedback supports this, the next step
planned is to develop a course in which NOS issues more explicitly discussed, but only
after the SoS findings and results have been introduced. It might be that such a combination
of SoS and NOS does not entirely follow how NOS was meant to be used. However, at least
for science teacher education, such approach has the advantage of relieving the tensions
between NOS and students’ initial expectations of how science can be approached through
the lenses of NOS.

Finally, it seems that an approach using SoS is also quite viable for school-level
teaching. The introduction of the topics discussed in SoS are not so different or so much
more complicated than those encountered in history, for example. In teaching and learning
history, it has also long been recommended that the it is first necessary to learn facts,
temporal ordering and thematizations (here, SoS), and only after that, the interpretations
that provide a deeper understanding and a panoramic view of the history (here, NOS-like
interpretations). In many ways, history and societal studies are quite natural companions
to NOS and better discourse between these school disciplines may benefit both. Both have
the tension between factual contents, a vast number of interesting and important details,
the kaleidoscopic tendency of facts to arrange in various constellations according to the
different viewpoints chosen, and the difficulty of providing meta-level panoramic views,
requiring sufficient knowledge about the factual content before a meaningful big picture
can be formed.
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Abstract: To understand how integrated science education (ISE) can be transferred into successful
classroom practices, it is important to understand teachers’ perceptions and self-efficacy. The focus
of this study is twofold: (1) to understand how teachers perceive ISE and (2) to assess if science
teachers’ perceptions of and experiences with integrated education correlate with their views on
self-efficacy in relation to ISE. Ninety-five Finnish science teachers participated in an online survey
study. A mixed method approach via exploratory factor analysis and data-driven content analysis
was used. Self-efficacy emerged as a key factor explaining teachers’ perceptions of and their lack of
confidence in implementing ISE as well as their need for support. In addition, teachers regarded
ISE as a relevant teaching method, but challenging to implement, and teachers primarily applied
integrated approaches irregularly and seldom. Furthermore, teachers’ experiences with integrated
activities and collaboration correlated with their views on integrated education and self-efficacy.
These findings indicate teachers need support to better understand and implement ISE.

Keywords: integrated science education; interdisciplinary education; self-efficacy; teachers’ percep-
tions; teacher training

1. Introduction

Science teachers have a pivotal role in integrating new research and science education
reforms into classroom practices. Their beliefs and perceptions about integrated science
education (ISE) should be considered as the change agent in such situations [1–6]. ISE is an
effort to integrate science curriculum contents into a meaningful whole by a constructive
and context-based approach that crosses subject boundaries and links learning to the real
world [7,8]. It is a current issue of focus among researchers due to the many promises
it offers, such as giving pupils a more coherent understanding of complex everyday life
phenomena, increasing conceptual understanding, developing students’ 21st-century skills
(e.g., critical thinking and problem-solving skills) and increasing students’ interest in
school and science subjects [7,9–14]. Due to the possibilities, recent policy reforms [15,16]
across the globe tend to emphasise the need for more integrated approaches to science
education [7,17].

Implementing more integrated approaches to science education, especially approaches
that push beyond traditional science subjects, presents teachers with multiple barriers to
overcome. The challenges include, for example, pedagogical, curriculum and structural
challenges; concerns about students and assessment; a lack of teacher support [5,18,19]; as
well as challenges related to the broad range of ways of defining and implementing integra-
tion [7,20–22], for example as Science, Technology, Engineering and Mathematics (STEM)
education [17] or Science, Technology, Society, and Environment (STSE) education [23].

In a scenario involving challenging educational reforms, teachers’ self-efficacy and
their perceptions are likely to become important aspects of everyday science teaching
practice [24,25], which can potentially explain some of the phenomena observed in science
education associated with teachers’ resistance to reforms [26,27]. One resulting problem is
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providing teachers with a new curriculum without addressing the underlying educational
belief systems, which are dependent on various factors, including prior experiences as well
as self-efficacy, and which can lead to little meaningful change [27–29].

Tschannen-Moran and Hoy [25] have defined teachers’ self-efficacy as a future-
oriented belief about the level of competence a person expects he/she will display in
a given educational situation. Such beliefs influence the courses of action teachers choose
to take, their level of effort, their perseverance in the face of obstacles and what they
ultimately accomplish [30]. As self-efficacy beliefs are context-related and dependent on
perceptions of the desired outcomes [30], it follows that teachers’ perceptions of ISE and
their experience with implementing an integration approach influence their self-efficacy
belief in ISE. However, science teachers’ perceptions regarding integration and the need
for integration vary [5,31,32], and research evidence on science teachers’ self-efficacy for
ISE is not comprehensive.

This mixed method research project began with a focus on science teachers’ percep-
tions of ISE, but the strong emphasis on self-efficacy encouraged researchers to explore it as
a research question in its own right, one with links to teachers’ experiences and perceptions
of ISE. Three research questions were asked:

• How do science teachers perceive ISE?
• How do science teachers perceive their self-efficacy in relation to ISE?
• Do science teachers’ self-efficacy beliefs about ISE correlate with their experiences

with and perceptions of ISE?

The data for this survey were collected at a time when integrated education policies
were first being introduced to Finnish educational systems, thus it offers insights on a
situation of lower self-efficacy related to challenging curriculum reforms for both primary
and secondary school science teachers.

1.1. Integrated Science Education in Finnish Education System

For the first time, the national curriculum in Finland dictates primary and lower
secondary schools to organise yearly a multidisciplinary learning module. The schools are
obligated to plan and implement these ‘tools for integrating learning and for increasing
the dialogue between different subjects’ in cooperation between different subjects and to
involve pupils in their planning [15]. Furthermore, integrated elements are impeded in the
learning goals of individual subjects.

The Finnish curriculum offers a broad definition of integrated education that empha-
sises, among other things, the development of the whole person (social, affective, cognitive),
the integrity of subject matter knowledge and the use of interdisciplinary teaching [15].
It is closely linked to context-based education [33], as it aims to link subject matter with
relevant contexts from students’ everyday lives and society. Furthermore, the curricu-
lum has similar principles guiding it as the framework for K-12 science education [16],
but with one distinction: in Finland, instead of cross-cutting concepts, the emphasis is
on crosscutting skills, called transversal competencies, which can be achieved through
integrated education.

The science curriculum is organised and taught as separate subjects in Finland from
lower secondary school (7th grade) onwards. The National Core Curriculum provides
a common direction and objectives for school education, but teachers have pedagogical
autonomy. They can decide themselves the methods of teaching as well as textbooks and
materials [34]. Due to the pedagogical autonomy of Finnish teachers, their perceptions of
ISE can have a considerable effect on the integrated practices.

2. Theoretical Background

The main aspects of integrated education are drawn from Dewey’s [35,36] concepts
of school as a society in miniature, where learning is student-centred and based on real
life and authentic activities and the aim is to teach skills and provide knowledge relevant
to the learners as individuals and members of society. However, the current discourse
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on integrated education is a contested one, with various typologies and terms that are
sometimes used interchangeably [7,14,22,37].

The forms of integration can be defined by the degree of transfer or connection being
made between contents or disciplines. Transfer of learning can be described as the ability
to apply what one has learned in one situation to a different situation [38,39]; therefore,
it can be seen as the main goal of integrated education, which aspires to teach the skills
and knowledge needed in real life. Four terms widely used to describe integrated ap-
proaches, ranging from least to greatest level of integration, include integration within
the subject, multidisciplinary approaches, interdisciplinary approaches and transdisci-
plinary approaches.

• Integration within the subject focuses on the integrity of subject matter knowledge [40].
• Multidisciplinary approaches juxtapose disciplines, adding information and methods

from other disciplines [21,22], while still retaining the elements of each discipline and
thereby keeping them somewhat separate. Choi and Pak [41] define multidisciplinary
teaching as drawing on knowledge from different disciplines while still maintaining
the boundaries between them. A similar concept is correlated curricula [20] and
Hurley’s [40] notion of sequenced and parallel integration.

• Interdisciplinary approaches go further and are characterised by interacting with,
blending and linking different disciplines [21,22]. Lederman and Niess [42] define
interdisciplinary education as a blending of different subjects by making connections
between them, but still retaining the subjects as identifiable entities. Choi and Pak [41]
push the idea of transfer further by stating that interdisciplinarity analyses, synthe-
sises and harmonises the links between disciplines into a coordinated and coherent
whole. Related terms used by different authors include Dillon’s [43] pedagogy of
connections [43], shared curricula by Applebee et al. [20] and Hurley’s [40] partial and
enhanced integration [40].

• The greatest degree of integrative restructuring is associated with transdisciplinary
approaches [21], which integrate the natural, social and health sciences in a humanities
context and allow them to transcend their traditional boundaries [41]. This can
go as far as breaking down traditional disciplinary boundaries and reconstructing
curricula based on cross-cutting concepts. The central idea is also included in the terms
reconstructed curricula by Applebee et al. [20] or Beane’s [8] curriculum integration.

Science integration has traditionally meant integration having to do with mathemat-
ics, engineering and/or technology, such as STS (science–technology–society) or STEM
(science–technology–engineering–mathematics) education [7,9]. During the past decade,
increasing interest has been shown in taking a broader approach to science integration,
for example, a move to STEAM education by including art in STEM [14,17]. Indeed, some
evidence supports the inclusion of artistic processes in science as they can promote students’
conceptual understanding, attitude towards science, involvement in science learning [12]
and enable a more realistic transdisciplinary learning experience [44]. However, an agreed
understanding about the nature and definition of STEM does not exist [17,45], evidence
on learning outcomes in STEAM education are lacking [46], and science teachers struggle
with the use of these integrative methods [18,32,45].

2.1. Teachers’ Perceptions and Beliefs about ISE

Research findings indicate a strong relationship between teachers’ educational beliefs,
perceptions and teaching practices [28,29]. For example, teachers’ attitude towards reforms
or their beliefs about the necessity of reforms is amongst the strongest predictors of the
extent to which such reforms would be implemented in the classroom [27,45,47]. However,
even when a teacher holds a constructivist and inquiry-driven belief in science teaching,
oftentimes those beliefs do not translate into correlated practices [28]. Pajares [29] described
teachers’ educational belief system as composed of various educational beliefs connected
to one another, and it is according to these connections that beliefs are prioritized and
have context-specific effects. Therefore, having conflicting educational beliefs, such as
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subject matter beliefs and self-efficacy, can constrain teachers from implementing even
positively valued reforms [28,48]. In this study, we focus on the connection between
teachers’ experiences of ISE, their perceptions of implementing ISE and their self-efficacy
beliefs in relation to ISE.

Teachers’ Perceptions of Implementing ISE

Teachers seem to value ISE [5,7]; however, their perceptions on the effectiveness of
integrated approaches are mixed [7]. Studies have determined several barriers reported
by teachers implementing integrated approaches to science education [5,18,19,24,31,49].
For example, evidence suggests that teachers who perceive more time constraints use
fewer inquiry-based strategies [7,49], whereas, contrastingly, teachers who perceive less
pressure at work are more likely to implement student-centred approaches [50]. The
challenges to integration include scheduling restraints, which make it difficult for teachers
to work together or integrate their teaching [5,19]. Furthermore, asking teachers to teach
another subject may create new knowledge gaps and challenges for teachers, exposing
holes in their own understanding of subject matter knowledge, pedagogical knowledge
and interdisciplinary issues [19]. According to Margot and Kettler [5], teachers’ prior
experiences with integration affect their perceptions and willingness to implement ISE.
Therefore, challenging experiences with ISE may hinder teachers from implementing it in
the future.

2.2. Teachers’ Self-Efficacy in Relation to ISE

Bandura [30] defines perceived self-efficacy as belief in one’s capabilities to organise
and execute the courses of action required to produce certain educational attainments [30].
Science teachers’ self-efficacy beliefs affect their general orientation toward science educa-
tion as well as their behaviour in the classroom [25,29,30]. Teachers with higher perceptions
of self-efficacy are more likely to perceive challenges associated with a specific teaching
task, such as ISE, as surmountable, and therefore, they remain more committed to continue
executing the task [25,30]. High-efficacy science teachers include students’ problem-solving
and logical thinking skills in a real-life context, they depend less on curriculum guidelines,
they use themes to integrate science into other subjects and they emphasise hands-on
science experiences [51]. Teachers with lower efficacy favour a custodial orientation that
takes a pessimistic view of student motivation, emphasises control of classroom behaviour
through strict regulations and relies on extrinsic inducements and negative sanctions to
motivate students to study [30,51].

Teachers’ self-efficacy is a context-specific judgment [30]. Therefore, science teachers’
self-efficacy beliefs can vary from one integrated teaching situation to another. More re-
search is needed to better understand teachers’ self-efficacy for ISE. Bandura [30] identified
mastery experiences as one of the main sources of self-efficacy, along with vicarious experi-
ences, verbal persuasion and emotional and physiological states. Most teachers have little
experience with integrated approaches to science education, especially beyond science
subjects [7,31]. Furthermore, teachers have reported a lack of vicarious experiences as well
as support from school and colleagues [5,19,31].

3. Methodology

Both qualitative and quantitative methods were used in this study to better understand
science teachers’ perceptions of ISE and of self-efficacy in relation to ISE (see Figure 1).
The research was data-driven and started with mapping out common denominators for
science teachers’ perceptions via Exploratory Factor Analysis (EFA). The identified factor
solution was used as a thematic aid when conducting content analysis of the open-ended
questions about how best to define IE and the possibilities and challenges of implementing
ISE. Researchers also gathered together the quantitative descriptive data about the science
teachers and their experiences with ISE.
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Figure 1. Mixed method research approach was used in this study. 
Figure 1. Mixed method research approach was used in this study.

3.1. Survey Instrument

As described in Figure 1, survey was used as a data collection method. An online
survey was administered to Finnish teachers via mailing lists and Facebook groups for
science teachers on the eve of a curriculum change (see Section 1.1), in November 2015.
The questionnaire was constructed with quantitative and qualitative questions to measure
teachers’ perceptions of integrated education and the implementation of ISE as well as
their teaching experiences with it. Measures included background structured questions,
open-ended questions and a five-point Likert-scale instrument with 31 ISE-related items
measuring degree of agreement, ranging from five ‘strongly agree’ to one ‘strongly disagree’
and an additional ‘I don’t know’ option. The instrument items were formulated based on
earlier research on ISE [7,24,40,47]. Two fellow science education researchers examined
the face validity of the survey. A pilot test followed by discussions with a few pre-service
teacher students was conducted, resulting in minor changes to the survey.

3.2. Participants

Ninety-five Finnish science teachers took part in the survey. Excluding seven mathe-
matics teachers, all respondents taught one or two science disciplines (physics, chemistry,
biology or geography). The disciplines were often coupled with teaching mathematics.
A comparison of the number of teachers in basic and general upper secondary education
in Finland in 2016 and in the survey (94.7% of the respondents) are presented in Table 1.
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This study does not represent the teachers in vocational or liberal education as only a few
respondents identified themselves as teachers in vocational or liberal education.

Table 1. Number of science and mathematics teachers in basic and general upper secondary education in Finland and in the
survey (respondents). Numbers shown per primary taught subject.

Number of Teachers
in Finland 1 Respondents Respondents (% of Teachers)

Basic education 2

Mathematics or data science 1677 32 1.91
Science 3 1310 25 1.91

Other 23,659 11 4 0.05

Total 26,646 68 0.26

General upper secondary education
Mathematics or data science 760 10 1.32

Science 3 678 12 1.77
Other 3779 0 0.00

Total 5217 22 5 0.42
1 Source: Vipunen–Education Statistics Finland (https://vipunen.fi/en-gb/, accessed on 25 November 2020). Personnel, statistical year
2016, survey response rate 66%. 2 Includes teachers in primary and/or lower secondary schools. 3 Science subjects included biology, physics,
chemistry, geography, and environment and nature studies. 4 All respondents were classroom teachers providing primary education.
5 Eight teachers providing both lower and upper secondary education are reported in the number of upper secondary education teachers.

More than 75% of the science teachers had over ten years of teaching experience.
However, their experience with integrated practices and collegial collaboration was limited
(see Table A1 in Appendix A). The results show that primary school teachers have used all
of the integrated practises more than secondary school teachers. Four secondary school
teachers, three with over ten years of experience and a novice teacher, reported that they
had never implemented any form of integrated practices.

Most teachers (93.5%) had organised integrated activities, such as a theme day, class
event or a school visit, at least once a year. The six teachers who had never organised
any integrated activities were all from secondary schools. Half of the teachers had never
executed more extensive (at least a week in length) integrated study units, while 28.7%
reported having done so less than five times during their teaching career. Collaboration
within the same subject was more common than interdisciplinary collaboration. However,
11.3% of the teachers stated that they had never collaborated with colleagues.

The sample does not represent the science teacher population because of the channels
used for distributing the e-survey. Therefore, the results might overtly present the opinions
of teachers who are actively following online forums for science teachers and who are
interested in developing their education, thus creating a possible bias in the sample.

3.3. Mixed Methods

The mixed method approach via exploratory factor analysis, data-driven content
analysis and descriptive analysis was used in this study to better understand science
teachers’ perceptions of ISE and of self-efficacy in relation to ISE (see Figure 1).

3.3.1. Exploratory Factor Analysis

EFA was conducted using SPSS (Software Package for Social Science, version 24.0).
The survey consisted of 31 five-point Likert scale variables that tested teachers’ conceptions
of ISE. Three variables with 20% or more missing values were removed from the initial
factor analysis, resulting in 28 items and a N:p ratio of 3:1. As this is a small dataset for
factor analysis, the researchers felt that omitting cases with missing values would cause
more bias than using a missing value technique that retained all participants. Therefore,
only cases with more than 40% missing values were eliminated to maximise the sample size
(n = 89). Further, the factor extraction process to diminish biased results was meticulously
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implemented according to the recommendation given by McNeish [52] in his study on the
combined effect of a small sample and missing values when using EFA, while also ensuring
that the extracted factors make conceptual and theoretical sense [53].

Missing values (3.4%) were tested using Little’s MCAR test, and they proved to be
missing at random (MAR) (Chi-Square = 716.571, DF = 653, Sig. = 0.042). Both predictive
mean matching (PMM) and expectation maximisation (EM), the recommended missing
value techniques [52,54], were tested with similar results. EM was chosen for its simplicity
for making calculations in SPSS. Multicollinearity was checked and did not cause issues
when conducting EFA. Likewise, multivariate outliers were checked, with none being found.

The factorability of the 28 variables was examined using several criteria that supported
the usefulness of factor analysis for the data and the inclusion of all the items in the
analysis. First, the Kaiser–Meyer–Olkin measure of sampling adequacy proved adequate
(KMO = 0.672), while Bartlett’s test of sphericity was significant (p < 0.001). Second, all the
diagonals of the anti-image correlation matrix were above 0.5, except for four variables
(>0.4). Finally, the initial communalities were all above 0.4. Principal axis factoring (PAF)
was used as an extraction method with promax as a rotation method.

Several extraction criteria were employed to determine the best number of factors,
including Kaiser’s rule (eigenvalue > 1), scree plot and parallel analysis [55] with permuta-
tion. Seven variables were omitted during several factor runs because they failed to meet
the minimum criteria of having (1) a primary factor loading of 0.4 or above and (2) a cross
loading of 0.3 or above. For the resulting 21 variables, a factor structure with four factors
was clearest and best described the data according to the researchers.

3.3.2. Content Analysis

The analysis here included science teachers’ answers to open-ended questions about
how best to define integration and the possibilities and challenges of implementing ISE.
The researchers discarded answers and text segments that were irrelevant to the principal
focus of this content analysis. The technique employed here utilises frequency counts
as well as more interpretive, data-driven thematic analysis that focuses on describing
the meaning of communications in specific contexts [56,57]. Using both quantitative and
qualitative analysis of texts adds to the quality of the analysis [58].

Content analyses should be systematic and replicable [56,59]. However, qualitative
content analyses require greater researcher judgments in coding and in data analysis [56].
With qualitative content analysis, the inter-coder reliability is of particular significance,
since content-related arguments should be given preference over procedural arguments
and validity should be regarded more highly than reliability [57].

The preliminary coding and category formulation process, based on the four-factor
EFA solution, was carried out with a portion of the sample (secondary teachers, approx.
2/3 of the total sample) by two researchers. The similarities and differences were discussed
before one of the researchers formulated a coherent category system that was tested via
inter-coder reliability. The category system included three parts, one for each question. The
coding and review process was repeated by the researcher and each time after a discussion
with the coder until a satisfactory kappa result (0.7 or higher) was obtained. For the final
category solutions, inter-coder testing was conducted both with an outside coder (Cohen’s
kappa 0.804) and with the two researchers who had formulated the preliminary categories
(Cohen’s kappa 0.914).

4. Results

The findings on science teachers’ perceptions and self-efficacy in the context of ISE are
presented per research focus. First, we present teachers’ perceptions of ISE (see Section 4.1).
Second, we show results on teachers’ self-efficacy (see Section 4.2) that proved to be a key
factor in the exploratory factor analysis explaining most (23.04%) of the total variance in
teachers’ perceptions of ISE. However, as the findings are mainly based on the categories
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(content analysis) and factors (exploratory factor analysis), we shortly present these solutions
before delving deeper into the results.

The final factor solution included variables with factor loadings over 0.4 and explained
52.5% of the total variance in teachers’ perceptions of ISE via the following four factors:
(F1) self-efficacy for ISE, (F2) relevance of ISE, (F3) challenges of ISE and (F4) multifaceted nature
of ISE. Table A2 (see Appendix A) shows the factor loading matrix and communalities
for all variables in the final four-factor solution. We examined the internal consistency of
each factor using Cronbach’s alpha, and the results were moderate: (F1) the self-efficacy
for ISE factor (7 items) was 0.874, (F2) the relevance of ISE factor (5 items) was 0.858, (F3)
the challenges of ISE factor (4 items) was 0.765 and (F4) the multifaceted nature of ISE factor
(5 items) was 0.688. No increases in alpha for any of the factors would have been achieved
by eliminating more items.

The category system resulting from the content analysis consisted of three parts:

1. Categories of integrated education included eight categories (see Section 4.1.1) with
interdisciplinary, wholeness and phenomenon-based being the most frequent concepts
teachers used to describe integrated education.

2. The possibilities of ISE included eight categories (see Section 4.1.2). Integrity of
knowledge and motivation were the two categories best describing teachers’ perceptions
of the possibilities.

3. The challenges of ISE included seven categories (see Section 4.1.3) with administration
and time related challenges being the main barriers for teachers for implementing ISE.

4.1. Teachers’ Perceptions of Integrated Science Education

Teachers’ perceptions of ISE and the possibilities and challenges of implementing
ISE are described in three sections named according to the corresponding factor: 4.1.1
Multifaceted nature of ISE, 4.1.2 Relevance of ISE and 4.1.3 Challenges of ISE.

4.1.1. Multifaceted Nature of ISE

Factor F4, the multifaceted nature of ISE, consisted of five items, which explained
5.06% of the total variance with factor loadings ranging from 0.45 to 0.68 (see Table A2
in Appendix A). One variable (in integrated education, one must apply the skills and
knowledge learned within the context of everyday life), with a primary loading 0.55, had a
cross-loading of 0.30 for the challenge factor. However, the researchers felt the variable fits
into the context of the factor and the solution was stronger with this variable than without it.

Content analysis of the way science teachers choose to define integrated education
further elucidated the diverse nature of ISE (see Table 2). The variable stating integrated
education as student-centred approach characterised factor F4 the most; in contrast, this
characterisation did not appear equally in teachers’ definitions of integrated education in
the content analysis. For the most part, teachers’ definitions emphasised (1) collaboration
between subjects, which we categorised either as multidisciplinary or interdisciplinary, and (2)
the importance of examining the complexity of issues as comprehensive whole (wholeness) and
using a phenomenon-based approach. Some teachers presented contradictory views as to whether
such integration should take the form of subject-based or phenomenon-based integration.

Teachers’ experiences with integrated activities affected their perception of ISE. Teach-
ers who reported regularly engaging in integrated activities (at least five times a year)
agreed more with statements about the multifaceted nature of ISE (p = 0.031, Fisher’s Exact
Test). Furthermore, we noted some interesting differences between the views of primary
and secondary school science teachers. First, their perception of ISE as being interdisci-
plinary varies: 30.6% for primary school teachers and 15.7% for secondary school teachers.
Second, compared to primary school teachers, the perceptions of secondary school teachers
aligned more with subject-based integration (12.9% of secondary school teachers; 2.8% of
primary school teachers) and multidisciplinary approaches (11.4% of secondary school
teachers; 5.6% of primary school teachers). We investigated these differences using cross
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tabulation but did not find enough evidence to suggest a statistically significant association
since the p-value was greater than 0.05 (p = 0.198, Fisher’s Exact Test).

Table 2. Factor F4 (multifaceted nature of integration) variables with corresponding categories of content analysis regarding
science teachers’ definitions of integrated education (IE). Frequencies (%) are shown based on occurrences (n = 127) per category.

Factor F4 Variables
(Factor Loading)

Examples of Science Teachers’ Definitions of Integrated
Education (IE)

Categories of IE Freq (%)

Student-centred approach is essential
in IE (0.68)

‘Teaching disciplines through students’ lives and their
experiences.’ (Teacher 39)
‘Personally meaningful for the students.’ (Teacher 59)
‘Help and support the students according to their
individual needs.’ (Teacher 74)

Student-centred 7.1

IE should be linked to students’ daily
lives and to society (0.57)
In IE, one must apply the skills and
knowledge learned within the context
of everyday life (0.55)

‘The understanding of the wholeness of issues influencing
peoples’ living environment.’ (Teacher 44)
‘Integrated education combines the school world and daily
lives together, in which case the learning will be done from
the perspective of multiple disciplines, students’ daily lives
and even working life.’ (Teacher 32)

Everyday life 7.1

IE requires collaboration between
subjects (0.46)

‘Discussing phenomenon-based issues that cross subject
boundaries. The aim is to understand the links and
dependencies between different contents of learning.’
(Teacher 18)
‘Integrated education refers to crossing subject boundaries
and teaching doesn’t necessarily happen in school.’
(Teacher 32)

Interdisciplinary 21.3

‘Learning about health education, home economics,
biology and environmental issues in chemistry. Traffic,
physical education, etc., together with physics. Math can be
applied within all in appropriate places.’ (Teacher 82)
‘In practice, this means that in mathematics teaching, one
can use examples from other subjects and in other subjects
use mathematics.’ (Teacher 97)
‘Learning about a common topic in both subjects,
discarding overlapping matter.’ (Teacher 2)

Multidisciplinary 7.9

In IE, it is essential to examine the
complexity of a phenomenon
comprehensively (0.45)

‘Teaching forms a logical whole, in which facts link to each
other either within traditional subjects or between them.
The learning content forms an integrated [whole].’ (Teacher
90)
‘Students form an integral understanding of concepts and
contents.’ (Teacher 52)

Wholeness 21.3

‘An interesting issue defines the direction of teaching and
the skills to be learned.’ (Teacher 54)
‘Phenomenon-based education, where matters of several
subjects are learned at the same time.’ (Teacher 85)

Phenomenon-based 16.5

‘A student can link knowledge and skills across disciplines
and within discipline. . . . Math, physics and chemistry are
a difficult combination, as people begin to have their
thumbs in their palms. You need to know the basics of the
subjects and then you can start to innovate...’ (Teacher 31)
‘It is rehearsal of previously learned [subject matter],
adding, deepening and applying it.’ (Teacher 100)

Subject-based 10.2

Other 4.7

Total 100

In conclusion, teachers in the study defined the multifaceted nature of ISE mostly as
a student-centred approach that requires collaboration and links different subjects with
students’ daily lives by focusing on a specific phenomenon or the broader context of daily
life and applying skills and knowledge learned in school in such a context. Furthermore,
a clear positive correlation (0.44) existed between this factor and the relevance of ISE factor.
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4.1.2. Relevance of ISE

Factor 2, the relevance of ISE, explained 16.43% of the total variance and included five
variables underlining different dimensions of relevance, with factor loadings ranging from
0.61 to 0.86 (see Table A2 in Appendix A). Based on the factor variables, the science teachers
reported that ISE is personally relevant (I would like to use more integrated approaches in my
teaching, 0.86), vocationally relevant (I think integrated education is a suitable method to teach
the subjects I am teaching, 0.69) and socially relevant (integrated education helps students to
understand the interconnected nature of issues better than traditional education, 0.68).

Science teachers’ perceptions of the possibilities of ISE offer some explanation as to
why they view ISE as being relevant (see Table 3). The learning outcomes category is linked
to all other categories, as learning is the general aim of all teaching. This was most evident
with the category integrity of knowledge, which includes the ability to transfer knowledge
and further illustrates how teachers perceive ISE as especially vocationally relevant.

Table 3. Factor F2 (relevance) variables with corresponding categories of content analysis regarding science teachers’
perceptions of the possibilities of integrated science education (POSS). Frequencies (%) are shown based on occurrences
(n = 100) per category. The abbreviation IE is used for integrated education in the table.

Factor F2 Variable
(Factor Loading)

Examples of Science Teachers’ Perceptions of
POSS

Categories of POSS Freq. (%)

I would like to use more integrated
approaches in my teaching (0.86)

‘All the pupils like this method of working. It is
also inspiring for myself.’ (Teacher 53)
‘Motivation increases when one can apply what
one has learned in new situations.’ (Teacher 100).

Motivation 22.0

I think it is important to implement integration
within my own teaching (0.82)
I think IE is a suitable method to teach the
subjects that I am teaching (0.69)

‘The meaningfulness of learning increases.’
(Teacher 19)
‘Students can get a better understanding of the fact
that chemistry is part of everyday life.’ (Techer 98)
‘[Students] can apply things to their daily lives and
studies.’ (Teacher 5)

Meaningful 13.0

‘It adds a new perspective to one’s teaching and
one is also learning him/herself.’ (Teacher 8)
‘Special emphasis is on data acquisition and
presentation. The use of ICT is easily incorporated
into work.’ (Teacher 88)

Variety 8.0

‘Increases well-being at school.’ (Teacher 26)
‘Students’ personal growth in becoming
independent.’ (teacher 89)
‘Joy of learning.’ (Teacher 34)

Well-being 8.0

‘Only the sky is the limit . . . student-centred and
inquiry-based learning can be better executed,
room for students’ interests and creativity.’
(Teacher 81)
‘Students learn from each other, which is a very
good thing!’ (Teacher 7)

Student-centred 4.0

IE helps students to understand the
interconnected nature of issues better than
traditional education (0.68)

‘The overlapping content of different subjects can
be utilised better. The fact that one has learned
something in chemistry does not mean one could
not study it again in physics. When students
realise that they have already learned this in a
different context, the “overload” decreases.’
(Teacher 30)
‘Issues and phenomena will form entities, and all
will be linked together.’ (Teacher 12)

Integrity of knowledge 27.0

With IE, one can achieve better learning
outcomes than with traditional
education (0.61)

‘Team working skills develop for all involved.’
(Teacher 38).
‘One learns to pursue knowledge, edit tables and
draw conclusions. One learns to apply
mathematics.’ (Teacher 82)
‘One can get absorbed in one’s topic more
thoroughly.’ (Teacher 68)

Learning Outcomes 13.0

Other 5.0

Total 100
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For the most part, teachers described ISE as relevant because of its potential to (1)
motivate teachers or students, (2) enable greater integrity or cohesion of learned knowledge,
and (3) be meaningful. This was affirmed by teachers’ perceptions of the most essential
aims of integrated education for their own subject teaching (see Table 4). The three aims
emphasised as the most essential for ISE related to the same sources of relevance, namely
integrity of knowledge, motivation and meaningfulness.

Table 4. The frequencies of science teachers’ views on the essential aims of integrated science education (ISE). Teachers
were asked to choose a maximum of three aims. Frequencies shown per occurrence and per teacher (n = 95).

Aims Associated with ISE Freq Freq (% of Occurrences) Freq (% of Teachers)

Understanding the nature of science and ‘how science is done’ 19 7.42 20.00
Teaching the subject contents as integrated modules 49 19.14 51.58

Student’s growth as an individual 27 10.55 28.42
Learning skills and knowledge needed for everyday life 46 17.97 48.42

Learning skills and knowledge needed from the
societal perspective 38 14.84 40.00

Mastery of the subject content (including skills
and knowledge) 26 10.16 27.37

To motivate students to study mathematics and science 49 19.14 51.58
Other (specified as collaboration) 2 0.78 2.11

Total 256 100.00 269.47

The 26 teachers who reportedly view mastery of the subject content as an essential
aim of ISE were an anomaly among the teachers in the study, as they perceived ISE as
being less relevant (p = 0.040, Fisher’s Exact Test) and a method not well suited to their
teaching objectives (p = 0.031, Fisher’s Exact Test). They also reported being less willing to
incorporate integration into their teaching (p = 0.034, Fisher’s Exact Test). This group of
teachers did not differ from the other teachers by school level or by their years of experience
in teaching or applying integrated methods.

Furthermore, cross tabulation revealed a statistically significant difference between
teachers at different school levels in regard to their views on the relevance of ISE (p = 0.010,
Fisher’s Exact Test). Secondary school teachers, whether at lower, combined or upper
secondary schools, to some extent expressed disagreement with the notion that ISE is
relevant, whereas none of the primary school teachers disagreed with it. However, lower
secondary school teachers tended to be more closely aligned with primary school teachers,
with more than 85% of teachers in both groups with agreeing or strongly agreeing with the
relevance statements.

4.1.3. Challenges of ISE

The factor analysis identified the challenges of ISE as a latent factor (F3) comprised of
four items that explained 7.94% of the variance, with factor loadings ranging from 0.46 to
0.86 (see Table A2 in Appendix A). The variables explaining the challenge factor for the
most part emphasise ISE as a time-consuming and laborious method. This factor had a
negative correlation with the relevance factor (see Table A3 in Appendix A), indicating
that teachers who view integrated approaches as more relevant tend to regard ISE as less
of a challenge. The content analysis revealed a wider range of challenges for ISE. The
similar range of challenges identified by the teachers, especially those related to time and
administration, further highlighted issues related to the factor variables (see Table 5). No
teachers provided clarifying statements for the variable ‘Implementing integrated education
requires cutting subject matter from the lessons’ (0.50), thus we omitted it from the table.
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Table 5. Factor F3 (challenges) and F1 (teachers’ self-efficacy) variables with corresponding categories of content analysis
regarding science teachers’ perceptions of the challenges of integrated science education (CHAL). Frequencies (%) are
shown based on occurrences (n = 124) per category.

Factor Variable
(Factor Loading)

Examples of Science Teachers’ Perceptions of
CHAL

Categories of CHAL Freq. (%)

F3: Implementing integrated education is
more laborious than traditional
education (0.85)

‘The laboriousness of planning [integrated
lessons].’ (Teacher 67)
‘Finding suitable topics that offer enough, yet not
too much, material. I will have to be the one to
find all of the reading tasks, invent topics for art
and guide writing essays, etc. . . . ’ (Teacher 68)
‘Acknowledge all the students adequately.’
(Teacher 59)

Implementation 13.7

F3: Integrated lessons require more time
from the teacher than carrying out
traditional lessons (0.86)

‘More time is spent guiding personal project work
and [with] assessment. There are also many
meetings.’ (Teacher 82)
‘Planning takes time.’ (Teacher 42)

Resource-Time 24.2

F3: Because of a lack of time,
implementing integrated education in
collaboration with other teachers is
difficult (0.46)

‘Larger collaboration requires greater personal
input outside teaching time, especially at the
beginning.’ (Teacher 43)
‘Scheduling my own teaching with other teachers,
teaching groups and issues to be dealt with. Even
though there is enthusiasm, good plans are only
partly executed because of a lack of time and
different schedules.’ (Teacher 94)

‘Courses that could have a lot in common are
offered to students in different periods.’
(Teacher 30)
‘It requires special arrangements from the principal
and more resources also for planning.’ (Teacher 8)

Administration 25.0
‘ . . . one can’t execute integration because of the
large number of students, and it is impossible to
arrange decent sized groups in a manner that
allows students into all the courses at the same
time. We have even tried to execute an integrated
unit with four teachers and four different
disciplines, but we did not manage to make the
students choose all the required courses at the
same time. The current structure should be
dismantled for authentic integration to be possible.’
(Teacher 64)

‘Most materials are meant for subject teaching.’
(Teacher 43)
‘It is difficult to choose the proper materials from
all the material out there.’ (Teacher 34)

Resource-Other 9.7

‘At the moment, in lower secondary schools
people are stuck in their own cubicles teaching
their own subjects. Integrated education happens
mostly just as talk.’ (Teacher 51).
‘Students are too conservative and beg for subject
boundaries.’ (Teacher 12)

Attitude 11.3

‘Small pupils have relatively few skills for working
autonomously.’ (Teacher 88)
‘Basic chemistry must be mastered before teaching
can be integrated with other disciplines, such as
biology, home economics or physics.’ (Teacher 92)

Competence 6.5

F1: Teachers’ self-efficacy for ISE

‘[All teachers must have . . . ] also internalized the
method on some level’. (Teacher 38)
‘Teacher’s knowledge and skills must be
sufficiently broad in order to make teaching truly
integrated instead of just binding a single lesson to
part of a whole unit.’ (Teacher 43)

Other 7.3

Total 100
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Science teachers did have more to say about two time-related issues. The first issue
has to do with always feeling rushed while teaching and not having enough time to teach
everything. This includes a notion represented by the factor variable that ISE requires more
time from teachers in the classroom. The second time-related issue is that of collaboration,
a challenge factor that can partly be seen as an administrative issue.

Administrative challenges are viewed as external by teachers, thus successfully man-
aging them is rarely in the hands of the teachers alone (e.g., curricula and schedule-related
issues). In some cases, administrative challenges reportedly emerge because teachers view
ISE as something forced on them in a top-down process:

‘The greatest challenge is the pressure coming from superiors, who dictate that we need
to plan integrated study units with a different group each year (the old and already
functioning plans cannot be used). These [study units] need to last a certain amount
of time, and all subjects must be incorporated within them, even if they do not bring
any practical benefits. However, nothing can be taken out of the old syllabus, nor can
the hours spent on planning be taken away from somewhere else. Thus, I as a teacher
will have to do more work and compress the actual content into a smaller time frame.’
(Teacher 97)

The competence category as a challenge included statements relating either to teachers’
professional competence or to students’ abilities and skills. The former statements are
linked to factor 1) self-efficacy for ISE. In addition, we discovered a negative correlation
(−0.35) between self-efficacy and challenge factors (see Table A3 in Appendix A), sug-
gesting that teachers with lower self-efficacy for ISE perceive integration as somewhat
more challenging.

4.2. Teachers’ Self-Efficacy

Teachers’ self-efficacy for ISE was emphasised as a key factor explaining most (23.04%)
of the total variance in teachers’ perceptions of ISE. It consisted of seven items with factor
loadings ranging from −0.60 to −0.86 (see Table A2 in Appendix A). All items referred to
high self-efficacy statements, such as ‘I possess a sufficient amount of knowledge to implement
integrated education’ (−0.86), and were negatively loaded, thus indicating that the latent
factor is actually opposite: low self-efficacy. On average, teachers neither agreed nor
disagreed with the factor statements (mean 3.20), however their answers varied greatly
from ‘I strongly disagree’ to ‘I strongly agree’.

In addition, few self-efficacy related challenges emerged from the content analysis,
indicating that teachers tend to regard the implementing of ISE as possible only with a
certain set of skills, knowledge and professional competence:

‘[All teachers must have . . . ] also internalised the method on some level.’(Teacher 38)

‘Teachers’ knowledge and skills must be sufficiently broad in order to make teaching truly
integrated instead of just binding a single lesson to part of a whole unit.’ (Teacher 43)

Cross tabulation revealed statistically significant differences (p = 0.028, Fisher’s Exact
Test) between primary and secondary school teachers with regard to their self-efficacy.
Primary school teachers showed more confidence in their own abilities at executing ISE
lessons and their understanding of integration (46.5% agreed or strongly agreed with the
factor statements and only 10.7% disagreed). Secondary school teachers demonstrated
more variance in their answers and especially upper secondary teachers expressed less
confidence in their competence and more need for support, with 28.6% disagreeing or
strongly disagreeing with the factor statements.

Furthermore, teachers who reportedly engage in integrated activities seldom or never
expressed lower self-efficacy beliefs (p = 0.001, Fisher’s Exact Test) and perceived ISE
as more challenging (p = 0.039, Fisher’s Exact Test). Teachers with less experience in
interdisciplinary collaboration agreed more strongly with statements on the challenges of
ISE (p = 0.025, Fisher’s Exact Test) and tended to have lower self-efficacy beliefs (p = 0.053,
Fisher’s Exact Test). The latter difference, however interesting, is not statistically significant.
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5. Discussion and Conclusions

In this study, the focus was twofold: (1) to understand how teachers perceive ISE and
(2) to assess if science teachers’ perceptions of and experiences with integrated education
influence their views on self-efficacy in relation to ISE. We used EFA as a starting point
to reveal latent factors explaining teachers’ perceptions of ISE, and further elaborated on
these factors via the content analysis and by comparing them to the experiences teachers
reportedly have had with ISE (see Figure 1). Self-efficacy emerged as a key factor explaining
teachers’ perceptions of and their lack of confidence in implementing ISE as well as their
need for support.

The majority of the science teachers in the study had a general understanding of
integrated education, though their definitions of it varied. The variance was expected, as
there is no consensus on a single definition even among researchers [22]. For the most
part, the teachers’ definitions emphasised (1) collaboration between subjects, which we
categorised either as multidisciplinary or as interdisciplinary, and (2) the importance of
examining the complexity of issues as a comprehensive whole and via a phenomenon-
based approach. The latter may partly be explained by the approach of the Finnish
National Core Curriculum [15] to integrated education. Teachers emphasised the former—
collaboration—as vital for the implementation of ISE and felt that it constitutes a time- and
administration-related challenge, a finding corroborated by earlier research [5].

The challenges that teachers associated with ISE, e.g., time constraints, administra-
tive issues and laborious implementation, are well in line with earlier findings [5,7,19].
Interestingly, the issue of implementation constraints did not only come up in the question
about the challenges of ISE, they emerged as a separate factor and were present in answers
on the benefits of and proper way to define ISE. The plethora of challenges reported by
teachers can partly be explained by the fact that ISE is still a novelty for Finnish science
teachers, a conclusion supported by the number of “I don’t know” responses and insecurity
showed by teachers when defining integration. Furthermore, it may indicate teachers’
frustration with how the educational reform is being executed and with the top-down
mandate (see [13]) to use integrated approaches, as Finnish teachers are accustomed to
being pedagogically autonomous.

Despite the challenges, these results also indicate that the majority of the science teach-
ers perceive ISE as being relevant for their subject teaching and are willing to implement
it more often. Teachers’ perceptions of the relevance of ISE are aligned with the three
dimensions (personal, vocational, societal) suggested by Stuckey et al. [60], although the
issue of personal relevance was mentioned for both students and teachers themselves.
Teachers emphasised three sources of relevance above all others: integrity of knowledge,
motivation and meaningfulness of ISE. This perception of ISE as relevant should influence
how it is implemented in classrooms [5,27,47]. This finding is corroborated by the evidence
from the 26 teachers who, contrary to the other teachers in the study, mentioned mastery of
the subject content as an essential aim of ISE. They stated that integration is less relevant
and less useful for science education and expressed less of an eagerness to adopt integrated
approaches in their teaching. However, even the majority of teachers who perceived ISE as
relevant noted that they only implement it on rare occasions and in an irregular manner,
with few exceptions. There are at least two possible explanations for this contradiction
between willingness to implement ISE and actual practice. First, the perceived obstacles can
affect teachers’ willingness to implement it, especially if the teacher has lower self-efficacy
in relation to ISE [5,49]. Second, conflicting educational beliefs and epistemological beliefs
may constrain teachers from implementing even positively valued practices [29,48,61].

The results indicate that especially teachers’ experiences with integrated activities
and interdisciplinary collaboration correlate with their views of ISE and their challenges
and self-efficacy beliefs in relation to ISE. This was evident when studying the perceptions
of primary and secondary school teachers. Primary school teachers displayed higher
self-efficacy for ISE and a more cohesive understanding of integration, and they had more
experience with integrated practices and collaboration than did secondary school teachers.
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This difference may be explained by differences in the ways of organising education
and the curriculum [5,7], as teachers at all levels quite often reported that they must
deal with administration-related challenges. Contradictory findings exist, which indicate
that secondary school teachers may have higher self-efficacy for science education [62].
However, as self-efficacy beliefs are context related [30], it follows that teachers’ self-efficacy
for science education and for ISE are separate beliefs.

In conclusion, science teachers reported having little experience with integrated prac-
tices and collegial collaboration. It cannot be deduced from these results whether it is a
lack of experience that affects teachers’ challenge-centred perceptions and their lack of
self-efficacy for ISE, or vice versa. Bandura [30] observed that mastery experiences serve as
a primary source of self-efficacy, while at the same time there is evidence that teachers with
lower self-efficacy are less prone to try new practices [63].

These results cannot be generalised and might overtly present the opinions of teachers
who are actively following online science teacher forums. Nevertheless, we feel that the
findings are valuable as they (1) paint a picture of teachers’ perceptions and self-efficacy
beliefs on the eve of a curriculum change that emphasises integrated approaches and (2)
add to our understanding of self-efficacy in the context of ISE.

6. Implications

Similar reforms to those made in Finland are being made or have been made in
many countries. Implementing ISE is a novelty to Finnish teachers and presents them
with multiple barriers to overcome. These findings highlight self-efficacy as a key factor
explaining science teachers’ perceptions of and their lack of confidence in implementing
ISE in such a situation, as well as their need for support. Furthermore, teachers’ prior
experiences with integrated approaches correlated with their views on ISE and self-efficacy
in relation to ISE.

Assisting teachers with successful implementation and offering training opportunities
to carry out integrated activities and interdisciplinary collaboration can positively affect
teachers’ perceptions and self-efficacy in relation to ISE. This can influence teachers’ willing-
ness to engage and implement ISE in future [5]. Teachers need feasible models to integrate
ISE with classroom practices that focus on integrated activities and collaboration, while at
the same time being relevant for subject teaching. Recent efforts towards this have been
made; for example, Gardner and Tillotson [64] explored this with a focus on the collective
use of space and time as major component of an integrated STEM model. Another example
of a pedagogical model is Learn STEM [65] which has been designed in collaboration with
researchers and secondary schools in six European countries. Nevertheless, there is still a
lot of uncertainty around the implementation possibilities of STEM [17].

Teachers’ beliefs are conceived as immutable, incontrovertible and persistent over
time [26,29], and the influence of these beliefs can be traced back to when teachers were
students themselves [66]. Therefore, ISE reform may be integrated with classroom practices
more sufficiently if ISE is taken into consideration already during pre-service teacher
training. Some efforts towards this have been made; for example, in their case study, Kousa
et al. [67] found out that an interdisciplinary school–industry collaboration course can be
an effective way to implement STSE issues into pre-service teaching and significantly raise
pre-service teachers’ confidence and readiness to teach STSE issues.

Additionally, a collaborative primary–secondary school teacher training programme
could be an opportunity to support teachers in future ISE teaching since primary school
teachers seem to have higher self-efficacy and more experience with integrative approaches
and secondary school teachers have more confidence in teaching science as a subject.
However, more research is needed to clarify the feasible models for introducing ISE into
pre-service and in-service teacher training and the impact of different teacher training
programmes on teachers’ beliefs about ISE.

Integrated education remains a desired teaching practice, and teachers need to have a
strong sense of their own capabilities in order to overcome the identified challenges. These
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findings indicate that on the eve of a curriculum change emphasising integration, Finnish
science teachers expressed a varied understanding of ISE and their self-efficacy was as a
key factor explaining their lack of confidence in implementing ISE, as well as their need
for support. Therefore, policymakers and teacher trainers advocating ISE must not ignore
teachers’ perceptions and self-efficacy beliefs or else integration will remain insufficiently
implemented in science education.
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Appendix A

Table A1. Science teachers’ experience with teaching, integrated practices and collaborating with colleagues.

Science Teachers’ Teaching Experience

Over 10 years 6–10 years 3–5 years 1–2 years Less than
a year Total

Teaching experience 72 11 9 2 1 95
Teaching

experience (%) 75.8 11.6 9.5 2.1 1.0 100.0

Science Teachers’ Experience in Integrated Education

Never 1–2 times per
year

3–5 times per
year

Over 5 times
per year

1–2 times per
month

Over 2 times
per month Total

Integrated practices
Parallel subjects 19 37 9 10 8 10 93
Periodic subjects 16 16 17 17 5 18 89

Integrated activities 6 43 22 15 3 4 93

Total 41 96 48 42 16 32 275
Total (%) 14.9 34.9 17.5 15.3 5.8 11.6 100.0

Collaboration with Colleagues

Within the subject 16 25 19 13 6 14 93
Interdisciplinary 26 38 14 8 3 3 92

Total 42 63 33 21 9 17 185
Total (%) 22.7 34.0 17.8 11.4 4.9 9.2 100.0
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Table A2. Factor loadings and extracted communalities of exploratory factor analysis regarding science teachers’ perceptions
of integrated education (IE). All loadings < 0.2 were omitted.

Variables
Factor Communalities

1 2 3 4

1. Factor: Self-efficacy
I possess a sufficient amount of knowledge to implement IE. −0.86 0.71
I don’t need any support for implementing IE. −0.82 −0.20 0.64
I can plan and execute integrative learning modules. −0.77 0.66
I have adequate skills to implement IE. −0.72 −0.27 0.60
I don’t need more integrative teaching material for implementing IE. −0.66 0.40
Taking integrative instructions into account in my own teaching is easy
for me. −0.62 0.29 0.60

I know enough about other subjects to implement IE. −0.60 −0.22 0.44
2. Factor: Relevance
I would like to use more integrated approaches in my teaching. 0.23 0.86 0.65
I think it is important to implement integration within my
own teaching. 0.82 0.73

I think IE is a suitable method to teach the subjects that I am teaching. −0.25 0.69 0.59
IE helps students to understand the interconnected nature of issues
better than traditional education. 0.68 0.57

With IE, one can achieve better learning outcomes than with traditional
education. 0.61 −0.25 0.60

3. Factor: Challenges
Integrated lessons require more time from the teacher than carrying out
traditional lessons. 0.86 0.66

Implementing integrated education is more laborious than traditional
education. 0.85 0.66

Implementing integrated education requires cutting down on subject
content. 0.50 0.40

Because of a lack of time, implementing integrated education in
collaboration with other teachers is difficult. 0.46 0.33

4. Factor: Multifaceted nature of integration
A student-centred approach is essential in IE. 0.68 0.42
IE should be linked to students’ daily lives and to society. 0.57 0.36
In IE, one must apply the skills and knowledge learned within the
context of everyday life. 0.30 0.55 0.44

IE requires collaboration between subjects. 0.46 0.25
In IE, it is essential to examine the complexity of a phenomenon
comprehensively. 0.45 0.29

Total variance explained by the factors (squared loadings. %) 52.46
1. Factor: Self-efficacy 23.04
2. Factor: Relevance (of IE) 16.43
3. Factor: Challenges (of IE) 7.94
4. Factor: Multifaceted Integration 5.06

Extraction Method: Principal Axis Factoring with a fixed number of factors.
Rotation Method: Promax with Kaiser Normalisation. Rotation converged in 5 iterations.

Table A3. Descriptive statistics for the four factors relating to science teachers’ conceptions of integrated education (n = 89)
and the factor correlation matrix (the negative factor loadings of F1 have been taken into account in the factor correlations).

N of
Items

Mean SD Variance Skewness Kurtosis
Cronbach’s

Alpha
Factor Correlation Matrix

F1 F2 F3 F4

F1. Self-efficacy 7 3.20 0.84 0.71 0.07 −0.45 0.874 1.00
F2. Relevance 5 3.92 0.81 0.66 −1.00 0.77 0.858 0.12 1.00
F3. Challenges 4 3.69 0.82 0.67 −0.63 0.30 0.765 −0.35 −0.32 1.00
F4. Multifaceted
Integration 5 4.17 0.58 0.33 −0.58 −0.42 0.688 0.11 0.44 −0.13 1.00

Extraction Method: Principal Axis Factoring.
Rotation Method: Promax with Kaiser Normalisation.
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Abstract: Online professional-development courses such as massive open online courses (MOOCs)
could bring relevant content to a wider base of teachers who might not otherwise have access to
professional development. However, research on the relevance of such online courses is scarce.
The main aim of this study is to investigate the relevance (individual, societal, and vocational) of
MOOCs (mostly participatory cMOOCs) from the viewpoint of teachers now and in the future. We
examined teachers’ expectations and perceptions of 10 courses before (N = 364) and after (N = 177)
the courses, using an online questionnaire developed on the basis of relevance theory. According to
the results, the studied teachers had positive expectations for the courses in terms of their usefulness
for their prospective teaching (especially vocational relevance). Teachers’ expectations related to
the usefulness of the course for the future (individual and vocational relevance) were most strongly
met. Effort put into the course was connected to, for example, how the course improved the teachers’
interest. The results of this study indicate that MOOCs can serve as relevant courses for teachers’
professional development in science, mathematics, and technology education.

Keywords: relevance; online education; MOOC; teachers; professional development; mathematics
education; science education

1. Introduction

Teachers’ ongoing learning is important in promoting their up-to-date knowledge and
skills in their field [1–3]. However, teachers’ participation in professional-development
courses is often challenging, as the courses are usually only organized in some locations,
often far away from universities. As a solution, previous research suggested including
online courses into teachers’ professional programs [4]. This was also studied in the
specific context of mathematics and science education [5,6], but more research is needed to
understand the degree to which these courses are relevant to teachers. Teachers prefer to
have digital tools and optionality used in their training [7]. Massive online open courses
(MOOCs) could be a good option to achieve this. However, accessibility alone is insufficient
for a successful online course [8]. To be able to offer MOOCs for teachers that they also
find relevant for their teaching, more research is needed on the topic.

In science education research, what makes learning relevant for students has been
investigated [9]. From a professional-development point of view, it is also highly important
to ask what makes learning relevant for teachers. This study, therefore, focuses on the idea
of relevance from teachers’ point of view. Relevance theory originates from the studies of
students’ relevance [9]. This study suggests that relevance theory could also be applicable
when teachers are studied because related concepts such as interest were also used when
learners [10] and teachers [11] were studied.
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Mathematics, science, and technology teacher education in Finland operates through
multiple platforms [3], and was more recently expanded to online settings [12,13]. In order
to support teachers’ professional development (PD), online PD courses (or MOOCs) are
organized to cover different areas on science, mathematics, and technology education (see
Section 3 for details).

The aim of this study is to investigate the relevance of the MOOC courses from the
teachers’ viewpoint, from the perspective of relevance theory [9] (see Section 2 for details).
We concentrate on teachers’ expectations of the relevance of the MOOCs before the courses
and their perceptions of the relevance of the MOOCs after the courses (how the teachers’
expectations were met in the courses).

The research questions are:

• What were the teachers’ expectations about the relevance of the MOOC courses that
they attended?

• What were the teachers’ perceptions of the relevance of the MOOC courses?
• Was there a connection between teachers’ backgrounds and their perceptions of the

relevance of the MOOC courses?

The hypothesis was that the teachers would find the courses vocationally relevant at
the time and for their prospective teaching.

2. Background
2.1. Relevance of Teachers’ Professional Development

PD programs are essential to educational change [2,14]. The requirements of programs
depend on at who the programs are aimed, and how they approach supporting the devel-
opment of teachers’ pedagogical-content knowledge [15]. For example, previous research
recommended that primary teachers take courses that support their STEM expertise so that
they can integrate disciplines, have an understanding of pedagogical approaches, and be
capable of connecting to real-life relevance [16]. It is also important to focus on content that
is linked to the teachers’ actual teaching, and which promotes active learning, the support
for collaboration, models and modeling of effective practice, expert support and feedback,
and reflection through sustained opportunities for professional learning [17].

This research utilizes the relevance theory by Stuckey et al. [9], but earlier work from
Van Aalsvoort (2004) also quite similarly described the concept of relevance [18]. Relevance
was also described as a synonym for motivation and interest [19]. The main dimensions of
Stuckey’s relevance model are: (i) individual, (ii) societal, and (iii) vocational [9]. Individ-
ual relevance consists of aspects such as “satisfying curiosity and interest” and “skills for
coping with personal life in future” [9,20]. Societal relevance is defined by aspects related
to persons’ behavior in the society, responsibly and through their own interests. Vocational
relevance consists of orienting towards, qualifying for, and getting a job, contributing to
socioeconomic growth. The present–future range refers to skills and actions now (e.g.,
satisfying interests, finding their own place) and in the future (e.g., acting responsibly,
promoting own interests). The intrinsic–extrinsic range presents relevance from the view-
point of the learners’ interests (intrinsic relevance) and from the viewpoint of societal
expectations (extrinsic relevance).

The components of relevance were originally formulated on the basis of studies of
students’ relevance [9]. In this study, we applied that theory to teachers’ professional
development.

2.2. Professional Development Using MOOCs as Online Learning Platforms

MOOCs are forms of online learning that are designed to be accessible to all [20–22].
Additionally, MOOCs can help address typical barriers that teachers face in seeking pro-
fessional development, such as the lack of local offerings, which do not conflict with their
work schedules, and the lack of relevant PD [7]. A 2019 systematic review of MOOCs
found that 87.5% of 46 examined programs were successful in promising both equity and
social inclusion [23]. However, there are challenges in ensuring that MOOCs are accessible
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to all and not just those who might already have access to such education [24]. In addition,
questions related to the effectiveness of the MOOCs were raised, such as whether they offer
teachers a possibility for transformative learning [25].

As such, MOOCs have been studied and implemented as a potential lever to help
expand access among teachers globally to high-quality PD. Previous PD MOOCs are
organized around topics left undercovered in traditional PD, such as topics related to
sustainability [5] or social media as a pedagogical tool [26]. These studies provide emerging
evidence supporting that MOOCs could be particularly effective as a method for providing
teachers with up-to-date content knowledge to which they may otherwise not have access.

Despite the growing use of MOOCs in PDs [27], they have largely not been studied in
the context of relevance. Previous studies examined how to design MOOCs and pedagogy,
teachers’ interest and motivation, and MOOC effectiveness [27]. PD MOOCs were mostly
studied from the viewpoint of concepts related to relevance, such as teachers’ views [27]
and experiences [28]. According to the study by Koukis and Jimoyiannis [27], a successful
PD MOOC connects the course and the actual classroom, has concrete learning aims,
supports teacher collaboration, and creates a learning community. In Wambugu’s study,
the participants found the designed MOOC to be interesting, appealing, and flexible, and
they learned from each other [28].

How people learn through MOOCs also depends on the participants. In an MOOC
course for undergraduate students, goal setting and task interest were the main predictors
of their MOOC completion [29]. To support participation and learning, MOOC developers
sometimes refer to “cMOOCs” as those that include collaboration and focus on participants
building connections with other participants and the lecturer [30]. “xMOOCs”, on the
other hand, are those that aim to offer high-quality content delivery for the participants
and focus less on collaboration among participants [30]. While xMOOC pedagogics have
been criticized, they also took a research-based approach to improving their completion
rates [31]. A recent case study reported that high-impact online teaching practices included
both effective content delivery and the possibility for students to be supported for their
learning and participation [32]. In addition, to support communication, synchronous
(real-time) communication is used in online learning, as opposed to or together with
asynchronous learning [33]. A cMOOC can include both types of communication.

Studies related to relevance of MOOC for teachers show that MOOCs are useful in
scaling up PDs and removing participant barriers [7]. In a study by Powell and Bodur [8],
the relevancy of their online PD course was defined by its ability to attend to teachers’
individual professional learning needs. According to their teacher interviews, teachers saw
the lack of personalization as inhibiting the relevance of the course. The more experienced
teachers may have different needs for the course than those of less experienced ones.

It is important to study teachers’ MOOC expectations and perceptions of relevance
because teachers’ expectations and perceptions of relevance could be useful in improving
PD MOOCs.

3. Context
3.1. National LUMA FINLAND Program and MOOCs

The MOOCs studied in this research were developed as part of the national LUMA
FINLAND Program (2014–2019). This was a development program for inservice teacher
education funded by the Ministry of Education and Culture of Finland, and implemented
via the LUMA Centre Finland network. The aim of the program was to enhance interest in
science, mathematics, and technology among 6–16-year-old students by developing and
studying new modes of professional development for preparing teachers to engage in the
21st century STEM curriculum. The program consisted of a development phase (2014–2016),
during which new research-based teaching methods were developed in cooperation with
inservice teachers, and university experts and researchers; and a dissemination phase
(2017–2019), during which nationwide inservice teacher education was organized and
implemented.
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One of the goals of the program was to reach teachers from all around the country,
including municipalities farther away from universities and larger cities. Towards this
aim, 13 MOOCs were designed as part of the program as a means of disseminating the
educational products developed in the program. The program was both focused on
producing MOOCs, and developing and offering PD for teachers. However, this study
focuses on those MOOCs. The use of MOOCs was new for PD in the LUMA Finland setting.
This is why we were interested to study the relevance of those MOOCs. Dissemination was
successful, and the program reached approximately 80% of Finland’s 311 municipalities. A
significant part of the success was driven by the reach of the MOOCs. Several of them are
still operational, and material from the MOOCs continues to be offered through videos.

Ten out of 13 courses of the national LUMA Finland program are included in this
research (i.e., those that did not have another research focus). Of the 10 MOOCs in
this study, 3 concentrated on project learning and nonformal education in science and
mathematics, 2 on mathematics education, 3 on programming and game programming,
1 on school–business cooperation in science and mathematics education, and 1 on work–life
knowledge in science and mathematics education (see Appendix A). MOOCs were aimed
at different teaching levels covering preschool, primary education, and lower secondary
education with a slight emphasis on the higher levels.

The MOOCs were mainly cMOOCs (rather than xMOOCs), which means that they
offered active participation and collaboration within the courses, and also synchronous
communication, in particular during the dissemination phase of the development program.
Some of the courses were webinars, so there was less collaboration (see Appendix A).

3.2. Three MOOC Examples

As an example of the format and development process of these MOOCs, we describe
three MOOCs with different development program areas: ‘Basics of game programming
with Unity’, ‘Everyday Phenomena and Projects in STEAM Education’, and ‘Towards the
Better Understanding of Numbers and Equations’.

Each of these three MOOCs had different aims. They were either quite concrete, as
in the ‘Basics of game programming with Unity’, in which the aim was to familiarize the
participants to (game) programming, or more abstract, as in ‘Everyday Phenomena and
Projects in STEAM Education’, in which the aim was to support and inspire teachers to
carry out integrated and phenomenon-based science education through project learning.
Phenomenon-based learning refers to the pedagogy of viewing learning as a whole, taking
into consideration the natural phenomenon of the subject being taught, the students’ active
learning process, and the teacher and their reflection [34]. ‘Towards Better Understanding
of Numbers and Equations’ had both types of aims. The aim was to open new perspectives
for teachers on how to examine mathematical learning and teaching with “new eyes”
through developing flexible mathematical and algebraic thinking, and to provide concrete
tools to do so.

The courses were applied to teaching in school, as the participants were given ex-
amples that they could use in their own teaching. In ‘Basics of game programming with
Unity’, students participated in the course with their own teacher. Curriculum connection
was also often emphasized, as in ‘Everyday Phenomena and Projects in STEAM Education’,
where the course material was planned according to the curriculum. The material had
practical examples, including, e.g., other teachers’ teaching examples, tips for evaluation,
examples of everyday phenomena that could be used in phenomenon-based learning, a
model for inquiry-based teaching, examples for collaboration, science drama, and the use
of ICT. There was also a possibility to plan an integrative-teaching sequence with other
participants with the course teacher’s support.

Each course had a length of 10–50 h depending on format and aims. Most of the courses
allowed for participants to complete the material in their own time and at their own place;
therefore, the instructor was not available to support all the time. As an exception, ‘Basics
of game programming with Unity’ was offered within a certain time frame.
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The courses included text, pictures, and videos that the participants were provided
to perform tasks. Participants were asked to watch videos, read texts, write texts (such
as practical work plans and learning diaries), take tests, and participate in discussions.
The courses were c-type MOOCs, including interaction with the other participants and the
course developers.

Each course was developed through a slightly different process. ‘Basics of game
programming with Unity’ began as a coding camp, followed by a course, and lastly a
web version, with several iteration phases. Collaboration among course developers was
central to the development process of this course. In ‘Towards Better Understanding of
Numbers and Equations’, three course developer teams first produced their own material
and approaches. An algebraic path from preschool to secondary school was created through
collaboration among developers. Live training was first carried out, and the MOOC was
then developed through peer support, and dividing the tasks on the basis of skills and
available time. ‘Everyday Phenomena and Projects in STEAM Education’ was developed
together with teachers, and thereby doubled as a year-long inservice training sequence for
the teachers. The final MOOC course was a result of further development through teacher
and student feedback, as the course was offered to teachers and students with different
formats.

4. Research Method

This is a quantitative-survey study for which an online questionnaire was developed
for teachers on the basis of the theory of relevance [9]. The teachers were asked about their
perceptions of the relevance of MOOCs individually, societally, and vocationally. For the
purpose of applying the theory of relevance for teachers, the dimensions of the model were
slightly modified. The developers of the model explained that the different dimensions
could be weighted depending on the learners’ age, for example [9]. Keeping that in mind,
the temporal range is less clear when we talk about teachers because they have already
chosen their careers. They can, however, approach professional-development course
content from the viewpoint of their current teaching and their prospective teaching. This is
because the demands for their prospective teaching might be different than the demands
that they have now, as the world is constantly changing. Additionally, external and internal
demands can be quite different depending on how old the study participants are. Some of
the aspects might overlap, such as the individual dimension with the intrinsic end of the
intrinsic–extrinsic range, and the societal dimension with the extrinsic end of the intrinsic–
extrinsic range. This confusion led us to construct the teacher questionnaire without the
intrinsic–extrinsic range. However, we kept the present–future range. In addition, the
temporal component was further strengthened by administering the prequestionnaire
(focused on teachers’ expectations before the course) and postquestionnaire (focused on
teachers’ perceptions after the course).

Teachers answered both the pre- and the postquestionnaire. The prequestionnaire
was aimed at capturing the teachers’ expectations for the course for which they registered
(n = 364). The postquestionnaire was aimed at examining how expectations were met in the
course (n = 177). Participants were asked to answer the postquestionnaire immediately after
completing the course. The validity of the survey was examined by principal-component
analysis (PCA) using autumn 2018 data (165 responses in prequestionnaire and 88 responses
in postquestionnaire). Items in the questionnaire were loaded onto two components (with
Cronbach’s alpha values > 0.7) in the pre- and postquestionnaires. The requirement for
conducting PCA was also estimated by running Kaiser–Mayer–Olkin measure of sampling
adequacy, which was 0.799, and Bartlett’s test of sphericity (p < 0.001).

The components onto which the questionnaire items were loaded were:

(i) socioindividual relevance: items related to individual and societal relevance; and
(ii) vocational relevance: items related to usefulness in the future/for the vocation.

However, not all items were loaded onto the components; thus, those items were
individually handled.
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Correlations were counted with SPSS using Spearman’s correlations. Correlations
were counted with teachers’ background items and relevance: both relevance components
and individual relevance items in the questionnaire.

5. Participant Backgrounds

The prequestionnaire was answered by 364 MOOC participants, and the postquestion-
naire by 177 participants. Of the respondents, 308 (84.62%) in the prequestionnaire were
women and 54 (14.84%) were men (two of the respondents did not wish to indicate their
gender). Participants’ age, teaching experience, and teaching level are shown in Table 1.

Table 1. Age, teaching experience, and teaching level of respondents.

Age (y) preQ n (%) postQ n (%)

18–25 37 (10.16%) 18 (10.17%)
26–35 89 (24.45%) 34 (19.21%)
36–45 96 (26.37%) 67 (37.85%)
46–55 93 (25.55%) 43 (24.29%)
56–65 49 (13.46%) 15 (8.47%)

Over 65 0 (0%) 0 (0%)

Teaching experience (y) preQ n (%) postQ n (%)

0–2 70 (19.23%) 29 (16.38%)
2–5 58 (15.93%) 29 (16.38%)

5–10 63 (17.31%) 35 (19.77%)
10–20 86 (23.63%) 49 (27.68%)

Over 20 87 (23.90%) 35 (19.77%)

Teaching level 1 preQ n (%) postQ n (%)

Early-childhood education 15 (4.12%) 15 (8.47%)
Preschool 41 (11.26%) 23 (12.99%)

Primary education, Levels 1–2 85 (23.35%) 45 (25.42%)
Primary education, Levels 3–6 94 (25.82%) 42 (23.73%)

Lower secondary school 159 (43.68%) 75 (42.37%)
Upper secondary school (gymnasium) 70 (19.23%) 31 (17.51%)

Upper secondary school (vocational school) 10 (2.75%) 2 (1.13%)
Higher education 7 (1.92%) 2 (1.13%)

Primary-school student teacher 25 (6.87%) 28 (15.82%)
Secondary-school student teacher 31 (8.52%) 11 (6.21%)

Other 2 18 (4.95%) 6 (3.39%)
1 There are some overlapping responses because teachers might teach several grades. 2 Other teaching levels
include mainly special-education teachers and adult educators.

6. Results
6.1. Teachers’ Expectations for PD Courses

The studied teachers had positive expectations for the PD courses. When asked about
their expectations, most of the teachers’ responses varied between agree and fully agree (see
Table 2). Teachers expected that the course would be especially useful for their prospective
teaching (see Items 3, 7, 8, and 9 in Table 1). Teachers, however, had the lowest expectations
for the course’s influence on their appreciation for mathematics, science, technology, or
their teaching (Item 6).

6.2. How Teachers’ Expectations Were Met in the PD Courses

After completing the course, teachers considered the courses to be vocationally rele-
vant: almost all teachers reported that they planned to put what they had learned to use,
irrespective of the course that they had completed. However, teachers’ responses to the
postquestionnaire indicated that the courses did not fully meet their original expectations,
which were very high. Teachers’ expectations to learn about collaboration and significance
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were the farthest from being met (see Items 3, 7, and 9 in Table 3). Teachers also had big
hopes for the courses related to those aspects, as Table 2 shows.

Table 2. Teachers’ expectations of the relevance of MOOCs before the course.

Question 5 4 3 2 1 Mean SD

Individual relevance
1. I hope that the course will improve my interest about

mathematics, science, technology and their teaching
201

(55.1%)
123

(33.7%)
33

(9.0%)
5

(1.1%)
3

(0.8%) 4.40 0.78

2. I hope that I will learn to understand more about
mathematics, science, technology and their teaching

226
(61.9%)

110
(30.1%)

24
(6.6%)

4
(1.1%)

1
(0.3%) 4.53 0.69

3. I hope that I will learn things that are useful for me
in the future

305
(83.6%)

52
(14.3%) 3 (0.8%) 2

(0.6%)
3

(0.8%) 4.79 0.56

Societal relevance
4. I hope that I will learn new things about collaboration with

my colleagues and other stakeholders
160

(43.8%)
150

(41.1%)
47

(12.9%)
5

(1.1%)
3

(0.8%) 4.25 0.79

5. I hope that I will get information about the significance of
mathematics, science, technology, or their teaching

for the society

156
(42.7%)

147
(40.3%)

49
(13.4%)

11
(3.0%)

2
(0.6%) 4.21 0.83

6. I hope that the course will improve my appreciation over
mathematics, science, technology or their teaching

143
(39.2%)

128
(35.1%)

78
(21.4%)

12
(3.3%)

4
(1.1%) 4.08 0.91

Vocational relevance
7. I hope that I will learn in the course useful skills or

information for my own teaching
327

(89.6%)
31

(8.5%)
3

(0.8%)
0

(0%)
4

(1.1%) 4.86 0.52

8. I hope that the course will widen my perspectives about
mathematics, science, technology or their teaching

267
(73.2%)

79
(21.6%)

15
(4.1%)

0
(0%)

4
(1.1%) 4.66 0.66

9. I hope that the course will affect positively into my
prospective teaching

314
(86.0%)

43
(11.8%)

4
(1.1%)

0
(0%)

4
(1.1%) 4.82 0.55

Table 3. Teachers’ perceptions of the relevance of MOOC courses.

Question 5 4 3 2 1 Mean SD

Individual relevance

1. The course improved my interest about mathematics,
science, technology and their teaching

78
(44.1%)

78
(44.1%)

16
(9.0%)

3
(1.7%)

2
(1.1%) 4.28 0.79

2. I learned to understand more about mathematics, science,
technology and their teaching

59
(33.3%)

83
(46.9%)

29
(16.4%)

4
(2.3%)

2
(1.1%) 4.09 0.83

3. I learned things that are useful for me in the future 117
(66.1%)

52
(29.4%) 5 (2.8%) 2

(1.1%)
1

(0.6%) 4.59 0.66

Societal relevance

4. I learned new things about collaboration with my
colleagues and other stakeholders

47
(26.6%)

76
(42.9%)

33
(18.6%)

17
(9.6%)

4
(2.3%) 3.82 1.01

5. I got information about the significance of mathematics,
science, technology, or their teaching for the society

36
(20.3%)

77
(43.5%)

43
(24.3%)

15
(8.5%)

6
(3.4%) 3.69 1.00

6. The course improved my appreciation over mathematics,
science, technology or their teaching

56
(31.6%)

79
(44.6%)

33
(18.6%)

6
(3.4%)

3
(1.7%) 4.01 0.89

Vocational relevance

7. I learned useful skills or information for my own teaching 120
(67.8%)

48
(27.1%) 6 (3.4%) 2

(1.1%)
1

(0.6%) 4.60 0.67

8. The course widened my perspectives about mathematics,
science, technology or their teaching

79
(44.6%)

74
(41.8%)

21
(11.9%)

1
(0.6%)

2
(1.1%) 4.28 0.78

9. The course affected positively into my prospective teaching 116
(65.5%)

52
(29.4%) 7 (4.0%) 1

(0.6%)
1

(0.6%) 4.59 0.65

When we studied the connections between teachers’ backgrounds and their percep-
tions of the relevance of the MOOC courses, we found correlations between relevance and
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background items. The studied background items were teachers’ teaching experience, age,
and effort put into the course.

Relevance (socioindividual relevance F1 and vocational relevance F2) correlated with
teaching experience: the more experienced teachers were, the more relevant they thought
the MOOC course was (see Table 4). Experience also correlated with Items R1, R2, R3,
R6, R8, and R9. Age correlated with interest, understanding, and appreciation: older
teachers considered the course to be more relevant in terms of raising their own interest,
understanding, and appreciation for mathematics, science, technology, or their teaching
(Items R1, R2, and R6). Effort put into the course correlated with interest and the broadening
of perspectives (Items R1 and R8).

Table 4. Correlation of relevance items with teachers’ background. Exp = experience, age = teachers’
age, and eff = effort. R1–R9 are individual relevance items, F1 is societal and individual relevance, and
F2 is vocation of relevance. Spearman’s correlation coefficient was used with two-tailed significance,
n = 177.

Exp Age Eff

cc.
sig.

cc.
sig.

cc.
sig.

Individual relevance
R1 0.338 **

0.000
0.325 **
0.000

0.167 *
0.026

R2 0.215 **
0.004

0.203 **
0.007

0.108
0.153

R3 0.149 *
0.048

0.048
0.526

0.133
0.78

Social relevance
R4 0.087

0.248
−0.022
0.774

0.086
0.257

R5 0.079
0.293

0.039
0.603

0.101
0.179

R6 0.151 *
0.045

0.152 *
0.044

0.047
0.534

Vocational relevance
R7 0.094

0.214
0.022
0.772

0.094
0.215

R8 0.185 *
0.014

0.085
0.263

0.155 *
0.039

R9 0.179 *
0.017

0.134
0.076

0.120
0.113

Socioindividual relevance F1 0.149 *
0.048

0.091
0.226

0.128
0.090

Vocational relevance F2 0.176 *
0.019

0.079
0.298

0.127
0.091

* Correlation significant at the 0.05 level (2-tailed). ** Correlation significant at the 0.01 level (2-tailed).

7. Discussion and Conclusions

In order to improve mathematics, science, and technology teaching through MOOCs,
MOOCs need to be accessible [24]. A successful MOOC is also relevant to teachers, as
suggested in this research and before in terms of teachers’ professional development in
general [16]. The studied teachers had big expectations for the courses in terms of their
usefulness for their prospective teaching, and those expectations were close to being met.
More precisely, teachers’ expectations for collaboration and science, mathematics, and
technology teaching were the closest of being met. Collaboration with colleagues was an
important component of a successful MOOC [27]. Therefore, a MOOC that is collaborative
could be created. Connectivist MOOCs (cMOOCs) are especially concentrated on active
participation and connecting with other participants and the teachers [35].

Teachers’ effort put into a course was associated with the degree to which they reported
that the course improved their interest. The more time one puts into a course, the more
interested one could be. However, because correlation was measured and not causality,
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interest could also be awakened early on in the course, which makes teachers invest time
during the course. Teachers could be encouraged to invest more time in a course by making
the courses personally interesting to them (individual relevance).

This study also indicated that teachers’ perceived relevance was connected to their
experiences. More experienced teachers considered the courses to be more relevant. There-
fore, PD MOOCs could be personalized for novice and more experienced teachers. This
resonates with earlier findings that teachers find MOOCs to be less relevant when they lack
the ability to personalize their learning [8].

The survey revealed aspects related to measuring teachers’ relevance: vocational
relevance formed its own component. Thus, relevance theory appears to be different in
students vs. teachers. For teachers, individual and societal relevance are closely connected,
whereas vocational relevance appears to be a separate aspect of relevance. According to
the original model [9], vocational relevance (and other aspects of relevance) has a present–
future axis. For students, present vocational aspects orient towards the future (passing
exams and orienting towards a future career). Teachers, on the other hand, are already
living that future by having chosen a teacher career. For them, a course can provide ideas
for their future, and through giving ideas and skills that they can use in their prospective
teaching. According to this study, the teachers found the courses relevant in that sense. A
relevant PD course could be looking at teaching practices now and for the future, according
to the idea of lifelong learning. That approach was used in our exemplary courses. Due to
differences in students’ and teachers’ experienced relevance, the relevance instrument could
be modified if teachers’ relevance instead of that of students is measured. We presented
one possible instrument in this paper.

To further develop this instrument, the internal–external range could be taken into
account. Teacher’s intrinsic expectations affect how they learn, and external expectations
(from society and through national curricula) affect teachers’ participation in PDs and
MOOCs, and the need to develop PDs and MOOCs for teachers. That kind of framework
could describe both teachers’ external and internal expectations, and society’s expectations
for, e.g., universities to develop PDs and MOOCs. The internal–external range could be
taken into account by including items that concentrate on, e.g., teachers’ expectations and
perceptions related to external and internal demands. In addition, there are probably other
important aspects to still consider, such as teachers’ digital competences and orientation
towards life-long learning. The effect of the course developers could also be taken into
account.

The results of this study indicate that MOOCs could serve as relevant courses for
teachers’ professional development in science, mathematics, and technology education.
Even if this research does not clearly indicate that MOOCs would be more relevant than
traditional PD courses are, PD MOOCs provide training to a wider audience, which could
make them worth developing and utilizing. The given results encourage continuing the
design of relevant cMOOCs for teachers in future research in the topic.
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Appendix A

Table A1. MOOC courses and number of questionnaire respondents.

Number of Respondents (%)

preQ postQ

Arjen ilmiöitä ja monialaisia projekteja LUMA-aineiden
opetuksessa (Everyday Phenomena and Projects in STEAM

Education)
28 (7.7%) 83 (46.9%)

GeoGebra opetuksessa (GeoGebra in Teaching) 106 (29.1%) 50 (28.3%)
Javan perusteita lyhyesti—webinaari

(Java Basics in Short Webinar) 9 (2.5%) -

Matematiikka ja luonnontieteet yhteiskunnassa—verkkokurssi
koulu-yritysyhteistyöstä (Science and mathematics in

society—An Online Course On School-Business Cooperation)
11 (3.0%) -

MOOC-koulutus aiheesta peliohjelmoinnin alkeet Unitylla
(Basics of game programming with Unity) 8 (2.2%) 3 (1.7%)

Ohjelmoinnin perusteita Pulmaario-tehtävien
kautta—webinaari (webinar: Programming Basics Through

“Pulmaario” Exercises)
17 (4.7%) 3 (1.7%)

Projektityöskentely matematiikan opetuksessa (project Work in
Mathematics Education) 13 (3.4%) 1 (0.6%)

Tiede- ja teknologiakasvatus (science education) 50 (13.7%) 6 (3.4%)
Työelämätieto LUMA-aineiden opetuksessa (Work–Life

Knowledge in STEM Eduation) 3 (0.8%) -

Vahvuutta lukukäsitteeseen—ymmärrystä yhtälönratkaisuun
(Towards the Better Understanding of Numbers and Equations) 119 (32.7%) 31 (17.5%)

Total 364 177
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Abstract: Teacher’s professional competencies have been discussed extensively in the literature,
often linked to educational policy discourses, teaching standards, student learning outcomes, or
the intended outcomes of teacher education. Extensive, but fragmented and loosely theoretically or
empirically based lists of teacher competencies are provided without much clarification of how, when,
and why teachers learn and identify the competencies they need. Teacher competencies and how they
are related to the core of their work as thinking practice have been discussed extensively by a range
of stakeholders. However, what is actually needed in order to attain such competencies has been
less studied. This paper contributes to the gap in the literature on active and intentional learning of
teacher competencies by elaborating the relationship between teacher competencies and professional
agency for learning. Through this, our aim in this article is to provide a better understanding of the
topic, both theoretically and empirically. Drawing on earlier research, we have elaborated on the
relationships between a teacher’s professional competencies and agency for learning among pre- and
in-service teachers. We also aim to answer the question: what characteristics of teacher education
lead to student teachers becoming competent and agentic? Why should we focus on those features
during pre-service teacher education and as part of a teacher’s career?

Keywords: teacher’s professional agency; teacher competencies; teacher education; learning; profes-
sional development

1. Introduction

Professionally competent and agentic teachers are expected to enhance instructional
quality, meet students’ needs, promote positive educational trajectories, school develop-
ment, and pedagogical innovations [1–4]. The need for such qualities has been highlighted
by researchers, practitioners, and policy makers [5,6]. In fact, competence has become a
prominent part of educational policy discourse on teachers and their professional develop-
ment, typically realized in extensive lists of teacher competence requirements. Interestingly,
it seems that much of the research has adopted an approach similar to relying on the
fragmented and loosely theoretically, empirically, or contextually-based lists of desired
teacher competencies or even just drawing on OECD policy reports [7]. Less attention has
been paid on how, when, and why teachers learn these competencies, how they are related
to the core of teacher work as thinking practice [1], and what is needed in order to attain
such competencies. More recently, teacher agency has been highlighted, particularly in the
literature on school development, with teacher learning as a key to enhancing teacher com-
mitment to continuing professional development and school development [8]. Research on
teacher agency typically highlights the importance of a teacher’s autonomy and active role
in decision-making in regard to different aspects of their work [9]

There are several commonalities between research on a teacher’s professional compe-
tencies and professional agency. Both of them tackle the complexity of teacher cognition
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and behaviour [10–12], utilising elements of teacher knowledge in a sense that it empha-
sises the importance of the professional knowledge base for teaching [13,14]. In line with
research on the ‘reflective practitioner’, they both emphasize continuous consideration
of one’s own and others’ thoughts and behaviours as a key activity for developing in the
teaching profession. Moreover, both professional competencies and professional agency
are dynamic and constantly constructed [15,16]. Beyond these, the research trajectory on
a teacher’s professional agency perceives teachers as active learners with motivation to
study efficacy beliefs of learning, and intentional acts for promoting knowledge [9,17],
which primarily takes place in classrooms and in professional communities in schools.
Research on a teacher’s professional agency also recognises the professional interactions
and contexts as integral and genuine elements for a teacher’s agency and encourages
investigating them [18].

Although research on teacher competencies and teacher agency have much in common,
they are typically studied as separate constructs. Accordingly, the relationship between a
teacher’s professional agency for learning and knowledge of competencies for a teacher’s
work has not been systematically elaborated. Moreover, although extensively referred to in
the literature, empirical studies tackling the question of teacher agency are still relatively
rare. This paper contributes to the gap in the literature on active and intentional learning
of teacher competencies by elaborating the relationship between teacher competencies and
professional agency for learning. Our stance on teacher competencies stems from empirical
research defining them as integrative constructs, including cognitive, motivational, and
behavioural aspects i.e., knowledge, skills, and attitudes [16]. The competencies are learned,
and provide core resources for a teacher’s work. The professional agency, on the other
hand, in addition to being a teacher’s core capability in the sense that it offers a key for
active and skilful teacher learning, also provides understanding of the dynamics of the
preconditions for such learning in their work [15]. Yet, professional agency embodies a
capacity that allows teachers to learn actively and skilfully, regulate their own learning,
learning competencies needed in their work, develop professionally, promote students’
and colleagues’ learning, as well as innovate and promote change in schools [15]. Drawing
on the socio-constructivist view on learning, in this article, our aim is to provide a better
understanding of learning of teacher competencies, both theoretically and empirically
by analysing their relationship. These constructs have been elaborated theoretically and
investigated empirically in earlier research, but they have not been systematically analysed
together before. Drawing on earlier research and empirical evidence, the relationship
between a teacher’s professional competencies and agency for learning during teacher
education and in the profession is highlighted in this article, with focus on the former.

2. Teacher’s Professional Competencies for the Work of Teaching

Teacher’s competencies are often understood as integrative and complex constructs,
including knowledge, skills, and disposition to act in professional situations [2,3,19,20].
In a theoretical and descriptive sense, competencies are cognitive structures that support
certain teacher behaviours, and in an operational sense, competencies cover a variety of
skills, allowing a teacher to act in complicated and changing professional situations, and
finding solutions to them [2,16,20]. They are perceived as dynamic structures necessary
for successful teaching [7,21]. Competencies are suggested to capture the core qualities of
teachers’ work, but lack clear operational definition [7,20] and focus. A range of “research-
informed views on the teacher competence concept strive to find common ground beyond
different cultural traditions, defining key knowledge, skills and attitudes that can be
required of teachers, the role of professional standards, and basic characteristics of teacher
expertise” [7]. This is due to the need to utilise the concept in empirical research work.

A variety of models and even lists of a teacher’s core competencies, either as criteria for
high quality teaching in classrooms and schools or as outcomes of pre-service or in-service
teacher education, have been provided [17,22]. The fundamental premise for defining
teacher competencies tends to emerge from the authenticity of teaching [23], identification
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of the core characteristics of the practice of teaching, and analysis of teachers’ broader
professional tasks and responsibilities in society [24–27] currently and in the future. Thus,
the close connection to the practice of teaching is common to all theorizations of teacher
competencies [21], focusing primarily on the teachers’ necessary capabilities for enhancing
student learning, though the emphases of competencies are varied. The theorisations aim
at being empirically relevant for research purposes. The models of teacher competencies
especially aim at capturing teachers’ necessary capabilities for facilitating the learning pro-
cess and enhancing student learning. There exists a number of teachers’ core competencies,
which strive to define the necessary resources for teachers [28,29]. They tend to specify
declarative and procedural pedagogical and subject-specific knowledge, value basis, mo-
tivational and reflective aspects, and professional development in teaching [22,25,30]. In
addition, student-centred teaching, use of digital technologies, and teachers’ professional
collaboration are typically emphasized in the literature on competencies [31,32]. Some
theorizations on teacher competencies focus on the classroom level, others stretch to the
collegial and school levels, or even beyond. Some of the models are—without very strong
empirical evidence or justifications—linked to national teaching standards and are expli-
cated as the basis, learning goals, or outcomes for teacher education curricula [28]. Due to
the lack of solid theoretical grounding or empirical evidence, these cannot be utilised in
empirical research.

Many of the teacher competencies listed are discussed and elaborated in educational
policy documents, while few of them rise from empirical research evidence. As such,
they reflect evidence-based or research-informed understanding of quality teaching, good
teachers’ capabilities, and current (development) needs identified in schools. Thus, they are
also presented normatively as characteristics and criteria for good teachers and teaching
without a solid empirical foundation and research basis. These kinds of theorisations of
teacher competencies are often linked to the current and changing demands of teacher
accountability. At the same time, discussion (and even the research) is heavily driven by
educational policies. Problems may arise if policy-driven conceptualisations of teacher
competencies without having empirical evidence are applied in empirical research on
teachers and teaching. As such, the requirements are more or less externally defined and
do not give any advice to teachers on learning these competencies, or how they could
facilitate other teachers’ learning. Research on the learning of competencies during teacher
education or in the profession is quite limited [3]. There is a limited number of studies
investigating competencies as a continuum or gradually increasing capabilities leading
to expertise in teaching [21,33,34]. This shows that the field of teacher competencies is
relatively scattered, and a variety of understanding, approaches, and definitions of teacher
competencies exists.

After finalizing pre-service teacher education, achieving professional competencies
is primarily grounded in everyday work. From this perspective, it is crucial to identify
what student teachers need to learn during teacher education in order to work and learn
continuously in the teaching profession. What are the current conditions and what will
they be in the future, for which student teachers would need to be prepared? How
should student teachers’ learning be supported during teacher education in a reasonable
and sustainable way [30,35]? What professional agency should student teachers learn
during teacher education so that they can regulate their own learning and be capable and
competent throughout their career?

3. Teacher’s Professional Agency for Learning in Classroom and
Professional Community

Our approach on a teacher’s professional agency for learning draws on the socio-
constructivist view on learning, which we have empirically confirmed in our own research,
and it refers to a teacher’s intellect and the behavioural capacity needed for intentional
and accountable orchestration of learning in a variety of contexts [9,36–39]. It entails the
motivation to learn, efficacy beliefs of learning, and intentional acts for promoting one’s
own learning, colleagues’ learning, student learning, and school development [9,17,40].

167



Educ. Sci. 2021, 11, 324

Thus, professional agency is an integrative concept comprising a teacher’s cognitive, moti-
vational, and attitudinal resources, as well as skills and abilities to promote and manage
learning in a variety of professional contexts, particularly in the classroom with students
and in the professional community with colleagues [41]. This entails self- and co-regulation
of learning with and for the students and within the school community at large [42–44].
Professional agency can vary between the teachers and over time in various periods of
the teaching career [45]. Accordingly, professional agency is not a permanent teacher
trait. Rather, according to our understanding, it is constantly evolving via learning and
as a result of the teacher–working environment dynamics. Thus, according to our view, a
teacher’s professional agency is neither only about the teacher’s individual characteristics
or traits as it is typically understood in purely psychological approaches, nor only about
the institutional structures and power relations as it is often presented in sociological
theorisations and approaches on human and professional agency [9]. Purely psychological
or sociological approaches on agency in general and teacher agency emphasise different
aspects of agency due to their fundamental premises, and thus, are realised in tensions be-
tween the different definitions. Consequently, a teacher’s professional agency for learning
is constantly constructed and re-constructed in a variety of contexts, objects of activity, and
prior learning experiences [46,47]. With the aim of supporting student learning, identifying
one’s own and others’ learning needs, learning professional competencies themselves, en-
gaging in continuous professional development, and promoting pedagogical innovations
and school developments, teachers need professional agency in the classroom, but also in
their work community [9].

Professionally agentic teachers are characterized by perceiving learning as a funda-
mental part of their teaching [48], having an active and accountable stance for their own
and others’ learning and being motivated to develop professionally [8,37,39]. They perceive
others as elemental resources for their own learning and are ready to invest their own
resources for the best of individual and reciprocal collaborative learning processes [49,50].
Intentional self- and co-regulation of learning allow teachers to evaluate their own and
others’ learning and adjust their development towards better achievements in terms of their
profession [9]. It allows teachers to identify their own learning needs and learn professional
competencies they perceive that they lack. Teachers’ strong sense of professional agency
is realized in their understanding and will to enhance reciprocal learning with students
and colleagues, experiment and integrate innovations to their teaching, develop through
joint professional work, solve challenges together, build a professional community, utilize
feedback from others, and support peers as well as be able to be supported [9,15]. This
is related to their perceptions of themselves as teachers, how they are likely to promote
others’ learning, and develop their own pedagogical practices [51].

A teacher’s professional agency is realized primarily in the classroom and in the
professional community, which are the fundamental contexts of their work and in which
the object of professional agency—students’ learning, colleagues’ learning and their own
learning—is realised. Agentic teachers understand instruction as a reciprocal process in
which they support students’ learning, but also perceive students as resources for their
own professional learning. Pedagogical interactions and practices allow and challenge
teachers to reflect on their work and development continuously [52,53]. In the professional
community, professional agency is about being responsible for their own learning and that
of others, building a professional community intentionally, and facilitating collective effi-
cacy among colleagues in terms of professional learning. This involves collective learning
and even transformative efforts that are intended to make a difference both at the level
of individual teachers and that of the entire teacher community [54]. Professional agency
in the classroom and in the professional community are related both to the characteris-
tics of individual teachers and their reciprocal relationships with others [55]. Thus, it is
always situative and constructed in social interactions, implying that not all resources
and opportunities for learning can be fruitfully utilized due to personal and contextual
conditions. Professional agency is dynamic, and its development is regulated by a variety
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of internal and external factors in a teacher’s work [15]. As such, it is highly dependent
on the teacher–working environment dynamics and cannot be reduced into either the
individual teacher or the working environment attributes.

Results from some earlier studies also indicate that a teacher’s professional agency is
crucial for commitment to their work, students’ learning, and agency development, but also
towards school development and others’ learning [56–59]. A teacher’s professional agency
is also shown to be related to decreased stress [9] and openness to innovative ideas [60,61].
Hence, teachers’ capacity to transform their work intentionally and collectively is essential
in terms of enhancing professional collaboration in their work.

To conclude, a teacher’s professional agency provides an empirically-based conceptual
tool with which to analyse and understand teacher learning. In contrast to teachers’ profes-
sional competencies, it does not provide any perspectives on what teachers should learn.

4. Enhancing a Teacher’s Professional Agency and Meaningful Learning of
Competencies in Teacher Education and in the Profession

A teacher’s professional agency is not only an individual trait, and accordingly, the
professional agency both in the classroom and in the professional community can be learnt
from the beginning of teacher education throughout the teaching career [9,15,62]. Teachers
can also learn how to support others’ agency. We perceive teachers’ professional agency as
a key capability required in a teacher’s work: a key for their own, their colleagues’, and
pupils’ learning and development. It brings a perspective of learning research into the
discussion and allows to perceive teachers as active, responsible, and accountable profes-
sionals. We investigated its development among student teachers, early career teachers,
and expert teachers. Since teacher learning is relational and contextual, the professional
agency can be considered to be highly socially embedded and hence grounded in the inter-
action between teachers and students, and in general in the variety of contexts provided
by the teacher’s work and teacher education [36,47,63]. Teacher education learning envi-
ronments and working contexts are continuously constructed through a variety of social
interactions and practices that either significantly enhance or impede teachers’ professional
agency [9,17,42]. Based on our empirical research, we know that constructive interactions
and social relationships providing opportunities for participation, enhancing engagement,
and calling for everyone’s contributions, are favourable for the development of a teacher’s
professional agency [47]. Well-functioning interactions with peers, respectful interactions,
and equal opportunities for participation in teacher education are crucial in cultivating
professional agency among student teachers [9,17]. Taking students’ or colleagues’ learning
needs into account and building learning environments together is not easy. These may
take time and definitely require identifying one’s own learning needs and learning certain
competencies beyond motivation and efficacy to do so.

Even at its best, a teacher’s professional agency develops gradually during teacher
education if student teachers are intentionally encouraged to act as professionals with an
accountable stance towards their work [47]. Ideally, while learning to become a profes-
sional teacher, student teachers gradually cultivate their professional agency, including
motivation, self-efficacy, and skills for promoting learning [9]. Student teachers’ sense of
professional agency in the classroom consists of learning in terms of reflection, modelling,
building a collaborative learning environment, and competence, which are shown to be
firmly related to and dependent of each other [53]. In addition, these modes of a teacher’s
professional agency change in the different phases of teacher education [53], meaning that
they are in a reciprocal relationship with each other, and their role is different in different
phases of their studies. Early career teachers have also been shown to experience chal-
lenges in building constructive classroom interaction [17] and in co-creating professional
learning communities [64]. Professional agency calls for active involvement in the work
of teaching, not only observing and reflecting on teaching [28,41]; yet mere involvement
does not automatically result in professional agency. It is essential that student teachers are
provided a variety of possibilities to practice and analyse teaching, as well as experiment
with and enact their professional agency with their peers and pupils in the classroom. The
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organization of teacher education and the pedagogies and assessment practices [35,65]
utilized in the program influence the capabilities with which student teachers enter the
teaching profession. Practices increasing the ability to act in professional situations and
reflect on them have been shown to be efficient in teacher learning [66]. These practices
simulate and allow to model real professional interactions, and thus encourage learning
of professional agency, further resulting in learning of professional competencies. It is
important to support student teacher learning in a variety of ways, and practice skills
in the classroom repeatedly throughout teacher education [24–26] because learning of
professional agency and instructional competencies takes time.

When teachers have the opportunities to encounter and overcome professional chal-
lenges with their peers and also with students in a good and safe atmosphere, they are more
likely to co-regulate their learning with their peers and students [15,67]. While co-reflecting
on their learning, they have the opportunity to identify the competencies they need to learn
and build strategies for acquiring these competencies in the future. Positive relationships
with peers are associated with efficacy in terms of learning [39] and efforts to promote their
learning [68]. An environment that acknowledges teachers’ initiatives and facilitates their
co-regulated learning also promotes their professional agency [69,70]. All these elements
contribute to teachers’ potential to discover their strengths and areas of development in
terms of the learning competencies needed in their work.

On the whole, the practices of the learning environment in teacher education and at
work shape professional agency both in the classroom and in the work community [39,71].
It has been shown that tasks and practices requiring participation, co-regulation [15,67],
collaboration, and social support [15] allow student teachers to develop their professional
agency [9,72]. It has been found that significant learning experiences during the first
year of studies and the first few years in the profession are necessary in transforming and
expanding teachers’ views of professional learning and development from the intrapersonal
to the interpersonal level. This allows them to learn from each other and function as
resources for each other’s learning in their education and profession [9,73].

To conclude, a teacher’s professional agency as an integrative capacity entailing moti-
vation to learn, efficacy beliefs of learning, and skills for promoting and managing learning
in a variety of professional contexts, particularly in the classroom with students and in
the professional community, is a prerequisite for learning the professional competencies
needed in the teaching profession. Through professional agency, teachers can identify their
learning needs and enhance the competencies they individually or collectively perceive
as being important. Professional agency allows teachers to learn professional competen-
cies actively and meaningfully in their work based on the observations of the practice of
teaching. By combining a teacher’s professional agency and professional competencies
in research, both the process and outcome of teacher learning can be potentially reached.
Accordingly, professionally agentic teacher behaviour entails teachers’ evaluation of the
object of learning and based on this, selecting the most suitable course of action. This can
include reflection on if and what needs to be learnt, which can occasionally also be at odds
with the reform goals set by the policies, and lead to active resistance. However, without
professional agency and hence the chance to manage one’s own learning, professional
competencies may remain fragmented, external, and hence less functional [33]. In the
worst-case scenario, teachers are left poorly equipped with just external standards for
facing the challenges provided by the profession. From this perspective, professional
agency challenges the idea of externally pre-set uniform teacher standards—the view that
is often embedded in the discourse on teacher competencies. On the other hand, with
the professional competencies’ component in the research, the perspectives of teacher’s
work can be better taken into account. The key characteristics and relationship between a
teacher’s professional agency and professional competencies are presented in Table 1.
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Table 1. Teacher’s professional agency as a key capability for learning professional competencies.

Teacher’s Professional Agency Teacher’s Competencies

• Includes will, efficacy, and skills for learning
• Object of agency is learning
• Is contextual and relational
• Teacher defines what she needs to learn
• Is a prerequisite for meaningful and coherent

teacher learning of professional competencies
• Descriptive
• Does not take a normative stance on what

teachers should learn
• Takes a stance on HOW teachers learn actively

and skilfully
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• Includes cognitive and behavioural component
• Objects and focuses are many
• Are defined in relation to teacher’s work and

personal capabilities
• Strongly externally defined by policy makers,

school authorities, teacher educators
• Normative
• Takes a stance on WHAT teachers should learn

To sum up, research on professional agency and teacher competencies take comple-
mentary but distinct stances on teacher learning. This is also realised in the efforts to
combine the approaches and utilise them both in empirical research. They both also carry
relatively heavy meanings and even ideological connotations, and thus, utilising them
in research may cause further needs to explain and sharpen the definition in order to
avoid unnecessary misunderstandings. The differences and similarities of the stances can
be summarized as follows: Professional agency constitutes a teacher’s will, efficacy, and
skills for learning, while competencies are comprised of knowledge, skills, and attitudes.
Accordingly, the constructs share the skill component. While the object of professional
agency is learning, the objects of competence vary from how to teach mathematics to how
to manage the classroom. While professional agency is perceived as being highly relational
and contextual, competencies are typically considered to be individual constructs and
qualities agreed in collective professional and educational policy discourses. Moreover, the
competencies needed by the teachers are typically defined in line with the characteristics of
the teacher’s work by external stakeholders, such as policy makers, school authorities, and
teacher educators, whereas the professional agency draws on the idea of strong teacher
autonomy in terms of their own learning. Research on teacher’s competencies takes a
strong position on what teachers need to learn i.e., what competencies are needed in a
teacher’s work, while research on professional agency does not take a stance on what
teachers should learn, but rather focuses on how they learn actively and skilfully.

5. Discussion

A teacher’s professional agency and professional competencies are lines of teacher
research that provide different conceptual structures for understanding teacher learning. A
teacher’s professional agency allows an understanding of active and skillful learning [15],
whereas a teacher’s professional competencies focus on investigating the contents and
outcomes of teacher learning [17,21]. At their best, these two lines of research can also be
perceived as complementing each other. A teacher’s professional agency is a fundamental
capacity for teachers and necessary to learn during teacher education. It allows teachers
to enhance their own and others’ learning and professional development as well as in-
novations and pedagogical developments in the professional community. It also allows
teachers to identify and analyse their own learning needs in relation to the professional
competencies required in a teacher’s work over time, not only adopt distinct external
requirements or adapt to the coincidental demands set from the outside. Professional com-
petencies as such describe the key aspects of the work of teaching, but they do not focus on
describing or providing tools for ways and processes of a teacher’s own learning, or the
learning of their colleagues or students. From the viewpoint of research, teacher education,
a teacher’s work in the profession, and all the choices related to teacher competencies are
also value-laden and even ideologically related to the purpose of education that involve
educational policy-making in certain educational and societal contexts [74]. In addition,
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for these reasons, a teacher’s professional agency, autonomy, and intentional management
for their own and other’s learning is essential.

When teachers both in pre-service teacher education and in the profession are chal-
lenged and provided with a variety of opportunities to try and experience transformative
practices, they tend to foster them in their own work as teachers [75]. They also tend to
foster agency among their own students [73]. The extent to which teachers learn a strong
sense of professional agency during their early years in teacher education is related to
their potential to act as empowering professional agents in their own work [47]. Thus, it is
crucial that teachers are provided several and repeated opportunities to practice profes-
sional agency in teacher education, both with their peers and pupils in the classroom. This
assumes a curriculum of teacher education and pedagogies of teacher education as well as
teacher educators who are willing and able to provide this kind of learning experiences
for student teachers. Enacting professional agency for learning is a long-lasting process
that takes place in classroom interaction and in the professional community throughout
a teaching career [74]. This is necessary for the teacher’s own continuous learning and
development in the profession.

From the viewpoint of research on teacher education, we believe it is important to
discuss and analyse current emphases in teacher research on professional agency and
professional competencies. They reflect the discourses and understandings of a teacher’s
work and demonstrate the current needs and emphases in research and in the practice
of teaching. A teacher’s professional agency is based on the conception of teachers as
autonomous professionals in terms of their work and learning. It allows an investigation
of how teachers learn and does not provide any norms or guidelines for what teachers
should learn. IN contrast, research on a teacher’s professional competencies is more firmly
linked to educational policy discourses on a teacher’s capabilities. It is more normative by
nature, and thus a more challenging concept for empirical research. When combined, these
two separate lines of teacher research could complement each other and pave the way for
new comprehensive research lines. The research on ways and substance of teacher learning
could solve challenges related to the research field and allow the practice of teaching and
teacher education to be improved.
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