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Background/Motivation: This article presents a systematic review aimed
at examining the utilization of learning analytics (LA) to enhance teachers’
professional capital.

Aim: The study focuses on three primary research questions: (1) exploring the
characteristics and approaches of LA in professional capital, (2) investigating
suggestions from LA for assessing and improving professional capital, and
(3) examining variables studied in enhancing the most intricate dimension of
professional capital using LA.

Methodology: To address the research objectives, a systematic review was
conducted focusing on the key concepts “learning analytics” and “professional
capital.” Following the procedures outlined encompassed in four stages:
identification, screening, inclusion, and adequacy. The PRISMA 2009 protocol
guided the systematic review process.

Principal findings: The findings of the study underscore the efficacy of LA as
a catalyst for improving professional capital, particularly through collaborative
learning and the utilization of tools like forums and online learning platforms.
Social capital emerges as a pivotal component in integrating diverse types of
professional capital, fostering opportunities for knowledge creation and social
networking.

Conclusion/Significance: In conclusion, the study highlights the paramount
significance of addressing teachers’ professional capital development through
collaborative approaches and leveraging technology, particularly in primary
education. The article concludes by emphasizing the imperative for more
research and knowledge dissemination in this field, aiming to ensure equity in
learning and address the challenges posed by the COVID—-19 pandemic.

KEYWORDS

professional capital, learning analytics, social capital, professional learning
community, communities of practice

1 Introduction

Achieving goals 4 and 17 of the 2030 Agenda on Sustainable Development Goals (SDGs)
is currently a major challenge for education systems and requires the collaborative efforts of
teachers, families, communities and students. Goal 4 aims to ensure inclusive and equitable
quality education, promoting learning opportunities for all. On the other hand, Goal 17
focuses on strengthening the implementation of SDGs through global partnerships. In this
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context, addressing educational challenges (Goal 4) involves the
collaboration of teachers, families, communities, and students. This
collaboration is essential to ensure equitable access to quality
education and contribute to sustainable development. Key indicators
include the educational completion rate, access to preschool, the
proportion of trained teachers, foreign investments, and international
cooperation. The interconnection of these goals highlights the need
for coordinated efforts to make a meaningful impact on education and
sustainable development.

In 2021, UNESCO highlighted the pressing need for new schools
and governance structures with the capacity to energize and unify a
community of individuals with the shared purpose of seeking
knowledge while being committed to enhancing the quality and equity
of education. In this regard, the action of school leaders and the
advancement of these schools and communities as extended
communities of professional practice are fundamental (Bolivar and
Domingo, 2023). The concept of Third Generation Professional
Learning Communities is central to this discussion. These
communities — in addition to their core goal of improving the
learning of all and among all — aim to foster internal capacities for
improvement through interactive and committed professionalism
(Hargreaves and O’'Connor, 2018). This approach also places a
significant emphasis on accumulating more professional capital
(Hargreaves and Fullan, 2012, 2013, 2020) generated through the
extension of the community of practice into to the school environment,
local community, and across professional and inter-institutional
networks. As a result, there is pressing needs for fluid networks of
interrelation, communication, and support for learning for all and for
all, with a shared and networked form of leadership, unified by a broad
perspective of “leadership from the middle” (Rincon, 2019).

These new scenarios outlined by UNESCO in 2021, coupled with
the complexity of the current post-pandemic era and the transition
toward a “new normal” (Hargreaves, 2020; Darling-Hammond, 2022),
highlight the need for educational institutions to adapt. This
adaptation is particularly crucial in challenging and vulnerable
contexts (e.g., communities with limited resources, schools with access
challenges). In turn, there is a growing need for more innovative and
engaged schools, which involves embracing new forms of governance
that foster their development as communities of professional practice.
Such communities’ initiate projects and create cultures and
environments with a shared commitment to educational improvement.
Thus, the educational improvement largely depends on the ability of
school leaders to connect everyone (teachers, families, and the local
community) to form Communities of Professional Practice (Kimble
and Hildreth, 2008). Professional capital plays a fundamental role in
the building these internal capacities for improvement (Hargreaves
and Fullan, 2012). This concept is one of the central issues of the
present work, together with the sense of sustainability and quality
of education.

Education systems are at a crossroads in their efforts to facilitate
professional learning for teachers that supports both institutional
improvement and ensures quality and equity of learning and
sustainable development. Therefore, it is of great interest to the
academic field to identify the measures that are being used to extract
information about professional capital as well as to investigate the
improvement processes. However, few studies have focused on
informing the design and implementation of intentional frameworks
to enhance teachers’ professional capital through the growth of social
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networks (Yoon et al., 2018). To fill this gap, it is worth highlighting
the potential of the emerging field of learning analytics (hereinafter LA).

LA aims to develop tools to raise awareness of the presence of
learning activities and processes, i.e., to make such processes
available for analysis. LA can be applied to collect and analyze
information about teaching activities and can also help to improve
professional capital. A review of previous studies on professional
capital reveals the existence of sufficient knowledge regarding the
utilization of learning analytics for developing skills related to this
capital (Tong and Razniak, 2017; Jan et al., 2019; Silva et al., 2020;
Demir, 2021; Minga-Vallejo et al., 2021; Yassine et al., 2022).
However, to the best of our knowledge, there are no systematic
reviews focusing on the application of LA to improving professional
capital. While previous works by Tong and Razniak (2017) and
Demir (2021) explored aspects of professional capital, they focused
on collaborative leadership and social capital, respectively, without
specifically considering LA as a means of improvement. Similarly,
Jan et al. (2019), Silva et al. (2020), Yassine et al. (2022), and Minga-
Vallejo etal. (2021) covered to a large extent Social Network Analysis
(SNA) and online learning environments but did not concentrate on
professional capital improvement through LA, to name but a few.
Despite providing valuable insights, these studies leave a gap in
understanding how LA can be specifically employed to enhance
professional capital. Recognizing this gap is crucial for guiding
future research in this area.

Gaining insight into the most recent studies in this field holds
great significance for researchers seeking to uncover potential avenues
for future exploration in learning analytics, ultimately contributing to
the advancement of professional capital. To that end, we follow a
systematic literature review to answer the following research questions:

RQI: What are the characteristics and approaches of existing

learning analytics in professional capital?

RQ2: What does learning analytics suggest should be evaluated
and analyzed to improve professional capital?

RQ3: What is the most untangled dimension of learning analytics
in professional capital, and how learning analytics is improving

this dimension?

The review study is structured as follows: we begin by establishing
a pertinent background, followed by a narrative that reports on our
systematic review of the literature. We then presents the results of our
synthesis and discuss significant insights and findings. Lastly,
we discuss limitations and draw conclusions.

2 Professional capital: human, social,
and decisional capital

Professional capital refers to the skills and knowledge that a
person possesses and that allow them to perform their work effectively,
as well as the relationships and networks they build within the
educational environment. Professional capital — the most important
factor in social production and activity — is a concept related to the
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value of individuals or groups and can be used to enhance long-term
growth (Giddens, 1999).

In the educational field, this term refers to the combination of
knowledge, skills, and experience that an education professional
possesses and that are valuable to their work performance in
education. Day et al. (2006) define professional capital as theoretical
and practical knowledge acquired through initial and continuing
training, as well as professional experience in the educational field,
all of which enable the teacher to develop effective pedagogical and
didactic skills and competencies. On the other hand, Hargreaves
etal. (2002) define it as knowledge, skills and competences acquired
through critical reflection and experiential learning, which enable
the education professional to make informed decisions and develop
effective strategies to improve teaching and learning. Organization
for Economic Co-operation and Development (2019) considers this
term as the combination of knowledge, skills, competencies, and
values that an education professional possesses, and that allows
them to exercise their work ethically and effectively in the
educational field.

It is worth noting that the world’s highest-performing education
and economic systems are adopting the strategy of fostering
professional capital. Countries and communities investing in
professional capital are therefore making a long-term investment in
developing human capital.

The key to this concept is systemic development and the
integration of three types of capital - human, social, and decisional
- into the teaching profession. Professional capital is concerned with
collective responsibility (rather than individual autonomy), rigorous
training, continuous learning, going beyond the evidence, and being
open to the needs and priorities of students and society (Hargreaves
and Fullan, 2012).

From this standpoint, developing good teachers for all students
requires teachers to be highly committed, well prepared, engaged in
continuous training, adequately paid, and involved in good teamwork
to maximize their own progress and make effective judgments by
using all their ability and experience (Hargreaves and O’Connor, 2018).

From an economic perspective, the process of teacher professional
development is a worthwhile, long-term investment that will add to
the net value of professional capital. By investing in innovative,
professional, and high-quality teachers, their professional capital can
be increased and circulated, and the teachers will be expected to
introduce significant innovations into their teaching practice (Liu
et al, 2020). To implement innovative teaching in a challenging
educational environment, teachers must have high levels of
professional capital and make appropriate investments in professional
practice to improve performance.

According to Tong and Razniak (2017), the development of
effective professional capital requires collaborative leadership,
professional development, and adult learning. As the collaborative
culture gains momentum within the school environment, greater
collaboration promotes inclusion, trust, risk-taking, and fosters
connectivity among staff. According to DuFour (2003), capacity
building through collaborative teamwork is important for cultivating
a positive learning environment for all. One of the important factors
that administrators should consider is being aware of the challenges
within their school community. In other words, teacher engagement
can begin to generate professional capital (Hargreaves and Fullan,
2012), i.e., teaching wisdom, collaborative ability, and mastery of the
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content they develop, which can extend from the cloud to the
classroom (Hu et al., 2018).

To view the entire process of school education from the
perspective of professional capital, it is important to highlight the
three dimensions indicated by Hargreaves and Fullan (2012): (a)
human, (b) decision-making and (c) social capital.

2.1 Human capital

Human capital within the field of education refers to the set of
skills, knowledge, experiences, and competencies that people possess
and that allow them to exercise their educational work effectively.
Importantly, human capital in education refers not only to the skills
and knowledge of education professionals, but also to the skills and
competencies of students that are the result of the education and
training they receive (Coleman, 1988).

Some of the most notable definitions of human capital within the
educational area include that of Schuliz (1961), who defines this
construct as the set of knowledge, skills, and values that individuals
possess and that have been acquired through education, training and
experience, which allow them to perform effectively in the educational
field. For Becker (2010), human capital is the set of competencies and
skills that enable individuals to perform effectively in the workplace,
including the ability to adapt to changing situations and learn
continuously. In the case of education professionals, this refers to their
ability to enhance student learning.

2.2 Decision-making capital

The term “decisional capital” refers to the power that a person or
entity has to make important and strategic decisions in an
organization, company, or institution. Some important definitions
related to this concept are presented by authors such as Simon (1977),
and Grant (1996), by which they highlight the influence of a person,
group, or entity when it comes to making important decisions that
impact the functioning of an organization. In business terms, Nonaka
and Takeuchi (1995) conceive this power as the ability of a person or
entity to make decisions and carry out actions that significantly
determine the success or failure of a company or project in the short
and long term.

The significance of decisional capital within the broader
framework of professional capital has been addressed in the literature.
For example, McKenzie et al. (2011) assert that improving the
governance of the decision-making process will yield progressive
benefits through the meticulous planning of developmental initiatives.
In addition, Visone (2018) shows how leaders who trust teachers,
value their contributions, and provide opportunities for decision-
making and leadership also supported the development of decisional
capital and social capital, a concept that will be the focus of the
next section.

2.3 Social capital

In education, social capital refers to the benefits that individuals
may derive from their connections and relationships with others
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(Coleman, 1988) by allowing them access to assets such as
information, advice, experience, materials, and confidence that can
facilitate positive changes in teachers’ beliefs and practices (e.g., Daly
etal, 2010; Penuel et al., 2013). As Leana (2011) states, high social
capital generates an increase in human capital. Thus, for example, if
efforts are focused on increasing individual talent, much more work
will be required to build social capital. In contrast, individuals gain
confidence, learn, and receive feedback by being surrounded by the
right types of people and having the appropriate relationships and
interactions in their environment.

A growing body of work has sought to identify the mechanisms
that facilitate social relations among teachers, pointing to various
characteristics of educational infrastructure that support social capital
as a source of development in schools, such as grade level assignment
and formal leadership positions (Spillane et al., 2015). However, it is
important to recognize that normative dimensions play a pivotal role
in fostering social relationships. In schools where teachers adhere to
shared norms such as trust and collective responsibility, in schools
where teachers adhere to shared norms such as trust and collective
responsibility, there is a greater likelihood of improvement (Bryk and
Schneider, 2002).

2.4 Learning analytics and professional
capital

Learning analytics is defined as the measurement, collection,
analysis and presentation of data on students and their contexts, in
order to understand and optimize learning and the environments in
which it occurs (Long and Siemens, 2011). LA has considerable value
because it can be used as a means to extract methodologies and more
effective processes and tools in data measurement, collection, analysis,
and reporting of professional capital (Khalil and Ebner, 2016).
According to Khalil and Ebner (2016), the methods of LA can
be categorized as follows: (a) data mining techniques; (b) statistics and
mathematics; (c) text mining, semantics, and linguistic analysis; (d)
display; (e) social network analysis; (f) qualitative analysis; and (g)
gamification.

There are several discussions including institutional reports such
as D2Ls “The State of Learning Analytics in 20207 (2020)
demonstrating the importance of the field in education. This report
brings insight on the increasing usage of data to personalize education
and improve the student experience. The field is also strongly related
to Artificial Intelligence (AI) where LA depends on methods of Al to
understand learning; for example, machine learning and related data-
driven approaches. For that reason, it should be noted that LA is a
combination of different disciplines such as computer science,
statistics, psychology, and education.

In general terms, learning analytics allows us to identify
opportunities for improvement in the teaching and learning process.
This can help professionals identify the skills and knowledge they need
to improve their performance and therefore their professional capital.
In addition, LA can help generate professional capital by improving
the teaching and learning process, enhancing the retention and
completion of training programs, and identifying trends and patterns
in the workforce.

Having explained the key variables, the present study proposes
how these should be worked on by identifying the lines of research
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and their interconnections based on the information contained in the
databases via carrying out a systematic literature review to understand
the structure and knowledge gaps of the scientific domain.

3 Methodology

In order to respond to the research objectives, a systematic review
was conducted, focusing on the two key concepts to be analyzed:
“learning analytics” and “professional capital” We adopted the
procedures of Kitchenham and Charters (2007) and Pollock and Berge
(2018) when carrying out the systematic review, which comprises four
stages: identification, screening, inclusion, and adequacy. The
PRISMA 2009 protocol was also adopted as a guide for producing this
systematic review (Liberati et al., 2009).

3.1 Identification and screening

3.1.1 Identification: data source
The following databases and their rational were utilized in
this study:

(1) Web of Science (WOS) is one of the most reputable collections
of journal articles, indexing both the Social Science Citation
Index (SSCI) and Science Citation Index (SCI).!

(2) Scopus is a database of great international relevance. Like the
SCI, it not only collects bibliographic information, but also
analyzes the behavior of the citations received by journals,
which allows generating a large number of bibliometric and
citation indicators, such as the h index.

(3) ACM is the database chosen for the topic of this study, being
“the most complete full-text database in the world for articles
and bibliographic literature on computing and information
technology” The annual proceedings of the Learning Analytics
and Knowledge Conference (LAK) are published in the ACM
Digital Library.

3.1.2 Search and screening strategy

The following key terms were integrated in the systematic review
and used in the search formula: ALL FIELDS/ (ALL="“learning
analytic*” OR ALL="“academic analytic*” OR ALL="“teaching
analytic*”) AND (ALL=“social capital” OR ALL="“human capital”
OR ALL = “decisional capital” OR ALL = “professional capital”) in the
three databases, after duplicate citations, 657 articles were extracted at
this initial stage. The words used in the search equation are the general
terms related to the focus of the study (learning analytics, professional
capital) accompanied by their sister terms within the area (academic
analytics, teaching analytics, social capital, human capital, decisional
capital). We decided to include “learning analytics,” “academic
analytics,” and “teaching analytics” to expand our search umbrella
since various authors have debated conceptual differences between the
three terms, but common practice often employs them interchangeably.

1 https://webofscience.com
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FIGURE 1

Search and selection process of studies to be reviewed.

By incorporating the three, we aim to encompass a broader spectrum
of research and relevant resources. The search was conducted on
February 23, 2022, after which the articles were subjected to the
process of reading, screening, and analysis. Figure 1 shows the search
and selection process for the studies reviewed.

3.2 Inclusion and eligibility criteria

After specifying the above search terms, the search was further
narrowed by applying the following criteria as described in Table 1,
resulting in a final corpus of 77 articles.

We also adopted a quality assessment as referred by Schon et al.
(2017). Table 2 displays the checklist used to assess the quality of the
included studies. All primary studies (77 documents) were evaluated
on the basis of quality indicators.

The first item (QA1) evaluates the purpose of each study. This
question was answered positively in 82% of the studies. The second
point (QA2) measures whether the study presents a detailed
description of the approach, and the answer to this question was
positive in 77% of the studies. The third item (QA3) asks about a
method of validating the result, with only 21% of studies using
adequate validation methods. The fourth point (QA4) evaluates
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whether the studies are based on opinions or points of view. Only 31%
of studies responded positively. Finally, the fifth item (QAS5) looks at
the number of citations received by studies, and the answers
demonstrated that 53% of the studies had more than five citations in
other studies.

3.3 Limitations

Following the quality guidelines for systematic reviews (Moher
et al,, 2009; Alexander, 2020), we established the inclusion and
exclusion criteria, while recognizing the complexities and implications
of these. We acknowledge that the review uses only three databases.
This systematic review could have benefited from other databases as
well as other impact indicators. We also acknowledge that the language
represents another bias in the databases, as these repositories
predominantly consider English-speaking articles.

Additionally, the study’s reliance on current platforms might
overlook emerging technologies that could influence these domains.
The exclusive emphasis on primary education raises questions about
the applicability of findings across different educational levels.
Cultural influences on the implementation and effectiveness of
learning analytics strategies may not be fully captured. Future research
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TABLE 1 Inclusion and exclusion criteria of the systematic review.

10.3389/fpsyg.2024.1302658

TABLE 2 Quality criteria used to assess the adequacy of the study.

Criteria Inclusion Exclusion Assessment Score Description
riteri
Topic and focus of Use of Learning analytics to = Mercantile capital, CHEera
study improve professional economy, and different QAL Were the objectives of -1 The objectives were
capital in education. social classes. the research clearly not described.
Learning analytics, stated? 0 The objectives were
human capital, and use of partially but unclearly
social networks not described
related to the subject of 1 Yes, the objectives
study. were well described
Language English Other language and clear
Publication period January 2011-December Articles excluded 2022 QA2 Does the article -1 No, details were
2021 onward and those before include a detailed missing
2011 (the field of description of the 0 Partially, if you wish
learning analytics proposed solution or to use the approach or
emerged in 2011) approach? solution, you must
Type of publication Articles, book chapters, Books, posters, workshop read the references
and conference documents, editorials, 1 Yes, the approach can
communications and reports. be used based on the
Publication status Peer-reviewed articles Non-peer-reviewed and presented details
in-press articles QA3 Is the proposed -1 No
Other Accessible Inaccessible, and solution or approach 0 It was partially
literature reviews valid? validated in a
laboratory, or only
should consider addressing these limitations to offer a more nuanced portions of the
and widely applicable understanding of the dynamics between proposal were
learning analytics and professional capita. validated
1 Yes, by a case study
4 F . d . d d . . QA4 Does the article -1 Yes
INAdiNngs an ISCUSSION .
9 present an opinion or 0 Partially because the
viewpoint? corresponding work
This systematic review aimed to address the following ponaing
. was explained, and the
research questions:
work was set into a
specific context
4.1 What are the characteristics and ! No, the paper was
approaches of existing learning analytics in based on research
pI’OfeSSIOI’]al Ca pltal? (RQ].) QA5 Has the study been -1 No, no one cited the
cited in other scientific study
Figure 2 reveals a significant increase in scientific production over publications? 0 Partially. Between one
the last ten years. In addition, these findings highlight that in the year and five scientific
in which the SDGs emerged (2015), and the explosion of the papers cited the study
COVID-19 pandemic (2019), the publications peaked, with 17 articles
. . . 1 Yes, more than five
in 2015 and 19 in 2019, although it should be noted that 2012 (the year o ]
. . e scientific papers cited
following the appearance of LA) saw a third peak of scientific the stud
e study.

production, with 14 articles.

This Figure 2 also shows the scientific production with respect to
four emerging themes in recent years. These are sustainable goals,
informal learning, collaborative learning, and COVID-19, all of which
have seen a considerable increase in published output from 2015 to
the present, particularly Sustainable Development Goals. However,
from 2011 to the present, the highest number of publications were
related to informal learning (19), followed by SDGs (17), collaborative
learning (9), and finally COVID-19 (3).

LA within professional capital can be seen as an indicator of
improved quality and effectiveness of learning (Hu et al., 2018).
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However, there are other issues that can also help us understand this
observation and that must be taken into account. For example, de Laat
and Schreurs (2013) show that informal learning has a strong
relationship with the increase in professional capital. However, as
powerful as informal learning can be, a challenge arises when
attempting to use it for professional development. Informal learning
activities are mostly implicit, spontaneous, and invisible to others, and
as such, this problem presents an interesting challenge for the LA field,
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Total Articles

that is, finding ways to capture and analyze traces of informal (social)
learning in everyday life and networks (Cross et al., 2004).

Similarly, collaborative learning between professionals emerges,
which can begin to generate professional capital (Hargreaves and
Fullan, 2012), that is, teaching wisdom, collaboration, and mastery of
the content they develop, which can extend from the cloud to the
classroom. While much of learning analytics can focus on the
classroom and/or educational institution, many transformations are
also taking place in learning on and through the web to achieve
collaborative output, and such changes are therefore equally open to
inquiry from learning, network, and analytical perspectives, as a
considerable amount of information can be extracted from social
networks (Haythornthwaite, 2011).

Stoll et al. (2010) has demonstrated the importance of focusing on
collective knowledge and growth that permeates community life.
Through continuous inquiry and reflection, members are encouraged
to seek new knowledge by continually examining their practices and
engaging in thoughtful dialog, applying new ideas, solving problems,
and finding solutions.

The concept of collaborative learning leads us to the term network
learning (LeCun et al., 2015). This refers to the collective advancement
of knowledge and the development of shared identities that come
together in the community aspect of social learning, based on the
well-known concept of communities of professional practice — a
theme of central relevance in the collaborative learning literature in
recent years (Lave, 1988). Therefore, the collaborative learning concept
tends to be closely linked to the improvement of professional capital
through the use of LA.
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As mentioned, the results show an increase in scientific production
in this area of research during the last ten years, identifying the key
moments and significant events that help us understand the evolution
of this production. For example, the introduction of the SDGs in 2015
coincided with a surge in published output in this field, which can
be explained by the fact that the educational approach adopted to
achieve the targets of Objective 4 (quality in education) involves
creating collaborative capacities among teachers through the
construction of professional capital.

Thus, developing these skills in preparation for a career requires a
sustained and progressive growth of professional habits. The
community of professional practice represents an alternative, informal
way to achieve this goal (Cook et al., 2012), a term that is repeated
again in the literature because it fosters a new way of learning as
students observe and emulate mentors, while engaging in a cycle of
“learning to be” in order to master a particular discipline (Khousa and
Atif, 2018).

Subsequently, another relevant event in the trajectory of this field
is the Covid—19 pandemic. This crisis has had a profound impact on
education. In the context of the pandemic, professional capital has
become even more important, as there have been significant changes
in the way people work, along with the skills and knowledge needed
to adapt to these changes. Pedroso et al. (2021) found that those school
leaders who had greater professional capital were more effective in
their response to the pandemic.

In Figure 3 uses the Sankey diagram is used to identify how
scientific production is distributed by type of document, database,
quartile, and nationality of the authors.
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First, moving from left to right in Figure 4, it is clear that most of
the documents are journal articles (n=44), followed by conference
communications (#n=32), and only one book chapter. Of the 44
articles, most were published in Quartile 1 of the SJR (n=34) and
Quartile 1 of the JCR (n=21), and we can see that most of the
remaining articles have an impact factor. Continuing with the
diagram, in terms of the number of authors per quartile based on their
author’s affiliated, and in accordance with the previous findings, most
of the authors appear in Quartile 1 of the JRS (n=114 authors) and
Quartile 1 of the JCR (n=70 authors). The most predominant
nationalities are the USA (n=101 Authors), Spain (n=65), UK
(n=32), China (n=28), and the Netherlands (#=27). Finally, the
journal with the highest number of articles on the topic is American
Behavioral Scientist and the Journal of Professional Capital
and Community.

Second, regarding the 32 conference communications, the ACM
Conference on Web Search and Data Mining (8 documents) and The
International Learning Analytics and Knowledge Conference (6
documents) are noteworthy, where American authors account for
most of the published conference proceedings, followed by the
Germans and the British.

Third, only one book chapter was included (with American
authorship from the Routledge publishing house).

LA is not only associated with the improvement of professional
capital, but also in other areas, occupying the most relevant
positions in high-impact databases. As later confirmed by
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Paraschiv et al. (2016), the speed at which new scientific articles
are published has increased drastically, as well as the process of
monitoring the most recent high-impact publications. LA is even
present in the formulation of new educational policy reforms in
countries such as China (Yu et al., 2016). In the United States,
education and government are redefining their partnerships and
working together to create competency-based, industry-driven
education at the local, state, and national levels through LA
methodologies (Baumann et al., 2014), which can give us an
insight into the rise of specific and focused conferences on LA in
the United States.

In line with the data shown in Figure 3, studies such as those of
Monés et al. (2020), and Munoz-Merino et al. (2022) agree in showing
the increasing importance of LA in the Spanish context, in addition to
its effectiveness in the use and improvement of the quality of education
provided by teachers (Michos et al., 2020; Llopis-Albert and Rubio,
2021). Consequently, this is one of the focal points of Figure 5, a
Sankey diagram which indicates that most of the articles are empirical
(n=65), followed by conceptual (n=10), and mixed (n=2).

Continuing in the same lines, the following categorization shows
the focus of the study, i.e., whether the research focuses on students or
teaching staff. On a total of 76 occasions, different groups of students
are studied at varying levels, while on 55 occasions the teaching staff
are the focus of the study. It should be noted that conceptual studies
tend to focus on students, with a notable lack of conceptual studies
focused on teachers.
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The bulk of scientific output centered on the student demographic
is primarily directed toward university-level students, with a shortage
of research on school students. However, teaching staff studies are
more balanced, addressing all levels of education. Moreover, there is a
notable predominance of publications at the university level (albeit to
a lesser extent than the student-focused articles), and, as noted above,
there is again a lack of research related to professional capital and
learning analytics at the primary education level. Finally, the articles
that focus on both teachers and students address these populations
together and at all levels.

The last block on the right shows the number of investigations on
the various types of professional capital. At first glance, it is evident
that social capital accounts for the majority of the studies, while there
is a similar distribution of human, decisional, and professional
(general) capital studies.

Consequently, it is evident that conceptual studies are aimed at
improving social capital in students, suggesting a gap in terms of
translating this work to teachers, while providing a foundation upon
which productive learning can be established (Kovanovic et al., 2014).

Demir’s (2021) highlights the need for more research on the
relationship between these dimensions and the organizational
structure of schools to promote the desired outcomes of teacher social
capital. Based on this, empirical studies show the considerable
importance of social capital within the broader spectrum of
professional capital (Hargreaves and Fullan, 2012), leading to the
adequate exchange of knowledge and practices. These dynamics
contribute to the creation of challenging learning environments that
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are conducive to increased creativity, thereby enabling the acquisition
of fresh insights into student success.

As a result, there is a gap in terms of studies on social capital at
elementary and primary levels. An argument can be made for
including social capital as an explicit component of the ability of
community schools to use data on student outcomes to increase
student success. On this basis, several articles support Newmann
etal's (1997) description of the organizational capacity of schools to
meet performance expectations. For instance, Smylie and Evans
(2006) highlight the role of Coleman’s (1988) concept of social capital
for policy implementation, while studies such as those of Yoon et al.
(2018) found a relationship between the presence of forms of social
capital as part of organizational capacity and the frequency and extent
of data usage among teachers and administrators.

In light of research on organizational learning, it appears that
social capital provides opportunities for the creation of new
knowledge, such as possible solutions to persistent problems of
student success, and research on organizational routines as
mechanisms for change and preservation in organizations
(Kerrigan, 2015).

Another argument is the ability of social capital to lay the
foundations for the other two types of professional capital (human and
decisional). Evidence for this possibility can be found in the study by
Coleman (1988), who demonstrated that the effect of social capital is
especially important in the creation of human capital, while social
capital in both the family and the community plays a role in creation
of human capital in the next generation. In this context, universities
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can use learning analytics to help teachers understand and monitor
pedagogical practices that are designed to build social relationships
among students and actively engage them in their learning
environment (Carceller et al., 2013).

LA methods can be employed to identify the potential impact of
socialization efforts of active participation in “learning relationships”
for professional development. In this regard, LA is aim at formulating
tools to raise awareness of the presence of learning activities and
processes. This enables the subsequent collection and analysis of such
processes to ultimately improve activities, all of which are key elements
tied to the next question to be addressed (Ferguson and Buckingham,
2012; Siemens, 2013).

4.2 What does learning analytics suggest
should be evaluated and analyzed to
improve professional capital? (RQ2)

To respond to this question, three perspectives are raised: what
dynamics are most frequently used for the collection of these data?
How and what are the techniques employed to extract useful
information from these data? And, finally, what strategies are being
employed to improve professional capital? In order to delve deeper
into the first issue, Figure 5 is presented.

First, this figure visualizes the data collection methods in the form
of a speedometer, showing that in 88% of the cases the data is extracted
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virtually, 9% use mixed methods (physical and virtual), and only 3%
of the studies collect data entirely in person.

The horizontal bar in the table indicates the methodology used,
while the vertical bar refers to the type of source or tool used for
collection. Regarding the type of methodology, qualitative methods
predominate, appearing on 59 occasions in the documents analyzed,
followed by mixed methodologies (26 times), and qualitative methods
(7 times).

Moving to the vertical axis, we can first observe which of the
qualitative sources were used most frequently, following the
categorizations presented in Figure 1. It is noteworthy that both LMS
platforms (n=16) and MOOCs (n=9) are used for data extraction,
followed by LMS chats (n=6). It is also worth highlighting the
homogenous distribution of data gathered from social networks
(Facebook n=4/Twitter n=4) and blogs (n=4). This is followed by
mixed methodologies, where unspecified questionnaires (n=9) are
used together with LMSs without specifically specifying the source
(n=4), as in the case of social networks (n=3). Finally, in the
quantitative column, the data are collected from unspecified
questionnaires (n=4).

It is important to note the significance of the data collection
method, which is useful for defining individual, school, and systematic
objectives for professional development. Furthermore, this process
offers invaluable insights into teachers’ learning needs, which are
crucial for planning meaningful professional development initiatives
(Guskey, 2002). However, a large part of the sample of articles also
focuses on data gathered from students, so we must address these
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findings from both perspectives, even though they are directly
interrelated (Harris and Sass, 2011). At the same time, it is necessary
to consider that after addressing the first question, the data will focus
on the social capital dimension as being key to the improvement of
professional capital (Day, 2013). Consequently, these data are highly
relevant as they reveal patterns that shed light on the perceived sense
of community (Dawson, 2008), participation and social connections
(Fournier et al., 2011), disconnected students and teachers, as well as
communication between them (Macfadyen and Dawson, 2010).

Based on these findings, and after contextualizing the information,
this can be used to identify the potential impact of socialization efforts
via active participation in forums, which our study suggests is the
main tool for data extraction, a trend supported by numerous articles
concerned on improving professional capital, such as those of Poole
and van de Ven (1989), Jarvela et al. (2015), and Hammond (2019).
The results of these studies highlight the importance of online forums
for professional development, especially regarding collaboration and
knowledge sharing. Forums can encourage reflection, discussion, and
shared learning, which can help teachers improve their practice and
raise the quality of teaching overall. In addition, these studies show
how forums can be effectively designed and evaluated to support
online teacher professional development (Rocco, 2010). Therefore,
this information can guide teaching and learning practices by
providing an insight into the role played by online discussion forums
in both online and blended modes of delivery. However, a limitation
of forums, as noted in the study by Kavanaugh and Patterson (2001),
is that by relying on forum data, we focus only on the comparatively
small proportion of enrolled students who actively participated in
them. To summarize, participation in discussion forums provides
access to professional capital, which can then be used to access
resources and support student outcomes, while having a positive
impact on professional development (Misanchuk and Anderson, 2002;
Smite et al., 2017), leading us to encourage the creation of professional
capital for quality teaching and learning.

Although there is a notable use of qualitative methods in our
analyzed corpus, there are still a few papers that use mixed methods,
such as the studies by Peeters and Vaidya (2016) or Saunders (2014),
where they show how mixed data collection models can provide a
more complete and detailed view of professional capital. By combining
quantitative and qualitative methods, objective and subjective data can
be collected to provide a deeper understanding of teaching practice
and the impact of professional training and development (Carson
et al,, 2020; Gidari and Kakana, 2022). In addition, these mixed
models can help address the limitations of individual data collection
methods and improve the validity and reliability of results
(Fetters, 2016).

Figure 6 also shows a scarcity of primary usage of quantitative
methods. This finding aligns with the research described by Zhang
(2022) who pointed out that the data on professional capital should
be collected through mixed methods that combine quantitative and
qualitative techniques. Quantitative data collection can provide useful
information, but it cannot capture the full complexity of teaching
practice, as teaching and learning processes are multifaceted and
contextual (Ross and Bruce, 2007). Therefore, it is also necessary to
use qualitative methods to understand the experience and perspective
of teachers in the classroom and in their professional environment.

In addition, the use of a single quantitative method can lead to a
fragmented and incomplete view of professional capital, as it does not
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take into account the context in which learning and teaching occurs.
Thus, there is the need for a more holistic approach that integrates
various sources of information and perspectives. In general, these
studies indicate that to understand professional capital properly, it is
necessary to use mixed research techniques that combine quantitative
and qualitative methods (Popham, 1999).

However, it is imperative to explore other methods of data
collection, such as the direct observation of individuals, as employed
in the study by Hu et al. (2018), which captured most of the typical
learning experiences of students in the classroom. In addition,
techniques that facilitate the management of data from collection to
analysis are increasingly being used. These systems include MySQL
(Bieke and Maarten, 2012), an open source relational database
management system, which in practice can help improve efficiency in
the management of information of teaching staff, which allows more
time for teaching and less time for administration or monitoring
student attendance and academic performance (Paredes and
Chung, 2012).

Having identified the relevant aspects of LA in the collection of
evidence on professional capital, the next analytical step is to attempt
to transform the findings into ordered and meaningful knowledge that
allows conclusions to be drawn, for which the results shown in
Figure 6 were used.

Generally speaking, social learning analysis provides a
methodological lens for making sense of these massive data streams
(Ahn, 2013). Detailed inspection of the results confirms that within
professional capital research, the most used category of analysis within
learning analytics is network analysis. This allows detecting patterns
of behavior and learning communities (Hernandez and Navarro,
2018), while identifying the most influential students and teachers
within a group to design pedagogical strategies tailored to the specific
needs of each of them.

First, a speedometer at the bottom-right part of the figure shows
the origin of the type of data to be analyzed (virtual, face-to-face, or
mixed). This figure shows that in 88% of the cases, data were extracted
from a virtual sample, 9% were mixed (a mixture of physical and
virtual methods), and only 3% of the studies collected data entirely
in person.

Next, two tables are presented. The table with red bars compares
the analytical tools used (vertical bar) in the studies with the type of
methodology used (horizontal bar), while the table with green bars
shows the visualization used (vertical bar) to show the data after the
various analyses were performed (horizontal bar).

The red table indicates that the most frequently used methodology
is qualitative (n=35), followed by mixed (n=29), and quantitative
(n=16). Following this rationale, for purely qualitative methodologies,
the most widely used instrument is UCINET (n =8), followed by R
and Pajek (n=3 for both), while in 12 occasions the analysis tool was
unspecified, which is a limitation of our study. For hybrid
methodologies, there is a notable use of SPSS (n=6), followed by
Gephi (n=4), and Ucinet (n=3). Finally, for the quantitative
methodologies, homogeneous results appear, with the use of tools
such as SPSS (n=4), R (x3), and SmartPLS (n=3).

This table also shows that 1 data mining is the most frequently
used analytical technique (n=_82), followed by statistical techniques
(n=53) and, in a limited number of cases, text mining (n=14). In the
same order, the use of tables as a visualization method is predominant
within data mining (n=26), followed by sociograms (n=22), line
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graphs (n=10), bar graphs, and pie charts. Of the studies using
statistical procedures, tables are again the most frequently used
(n=27), followed by sociograms (n=12) and line graphs (n=5).
Finally, a similar distribution was found for text mining studies, with
the predominant use of tables (n=5), followed by sociograms (n=3),
and line graphs (n=3).

Therefore, as this study demonstrates, network analysis is the most
used technique to analyze data related to professional capital because
it allows us to understand the complexity of the relationships and
connections between teachers and colleagues, students, parents, as
well as other stakeholders within the educational system. This
approach is evident in the research of Bryant et al. (2017), where social
capital is used to facilitate the resolution of complex problems in a
large and interdisciplinary team, or Chapman et al. (2016), who
conducted a collaborative research and found that schools reported
greater evidence of an impact on positive outcomes for disadvantaged
students. In addition, the need to use these types of techniques has
increased in the wake of the COVID-19 pandemic, as seen in studies
such as those of Raaper and Brown (2020).

A key tool within this branch of LA is UCINET (Borgatti et al.,
2002), a social network analysis software that is widely used in social
and organizational research. This instrument is used to analyze and
visualize social networks and provides tools to study the relationships
between actors, the flow of information, and the characteristics of the
network itself. Therefore, UCINET appears to be a reliable social
media tool in the educational field for the analysis of professional
capital (Wang et al., 2017). This approach could be particularly useful
for those seeking to understand professional capital and how it relates
to success at work. For example, this instrument helps educators to
reflect on whether their individual social networks are sufficient to
allow cooperative actors to be willing to share useful knowledge and/
or whether cooperative culture can maintain and further strengthen
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enhanced creativity (Sam Liu, 2017). It is also possible to identify
opportunities to expand the network and connect with influencers
(Tahmasebi and Askaribezayeh, 2021).

However, in recent years, scientific articles have provided evidence
to support the validity of using hybrid methodologies to conduct
analyses in professional capital (Leong and Ibrahim, 2015).
Nonetheless, UCINET reappears in the column of hybrid procedures,
which in turn suggests that this instrument is one of the most reliable
in this field. Indeed, Alwafi (2021) emphasizes the importance of using
mixed methods to study professional capital on Twitter.

Nevertheless, SPSS and R have also become more present in
mixed methods (Muenchen, 2011), although they feature most
centrally in quantitative analysis and are accompanied by other
programs when the qualitative component comes into play. However,
in recent years, R has become more present in qualitative works, as
shown in studies such as Oliveira e S4 and de Castro (2020), where R
is used qualitatively to analyze leadership, collaboration, and
reflexivity from a dialogic and innovative perspective with the aim of
improving professional development. Jan et al. (2019) states that while
network analysis is effective in detecting key participants, subgroups,
and certain aspects of a community of practice, a specific measure of
network analysis cannot be correlated with a particular presence in a
research community. Therefore, network analysis should
be complemented by a qualitative analytical technique.

It is also unsurprising that the combination of data mining and
statistics frequently appears in our sample of studies, since they allow
for analyzing large datasets and extracting significant patterns and
relationships, which can be very useful in decision-making and the
development of strategies for promoting professional capital. For
example, Xing and Gao (2018) discuss the relationship between online
discourse and engagement in Twitter’s professional learning

communities, and by analyzing the most relevant topics in
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conversations, these authors gained an insight in the perception that
users have about a person and opportunities for collaborations, purely
through the use of data mining techniques and statistics.

The visualizations of these data assume a relevant role within LA
(Vieira et al,, 2018), and in this regard, sociograms emerge as one of
the most used strategies for facilitating the presentation of data to
interested parties (Tubaro et al., 2016) and have a long tradition in the
field (Keithlucas, 1957). Because sociograms provide a clear
representation of the relationships and connections between teachers
in a network while establishing the roles and positions of teachers
therein (Ferreira et al., 2018), they help identify opportunities for
collaboration and professional development among teachers (Tatum
et al, 2013). Moreover, they facilitate the identification of gaps in
professional capital and possible solutions (Loomis, 1948), along with
the monitoring and evaluation of professional capital over time
(Atkinson, 1949). Network analysis also facilitates the identification
of the most effective strategies for improving the quality of teaching
and the evaluation of the impact of professional development policies
and programs on students and teachers (Zhao, 2009). This concept is
central to the content presented in Figure 7.

To conclude addressing this research question, Figure 7 shows the
programs and types of platforms used for improving professional
capital, as well as the evolution of the latter variable over time.

On the bottom right of the figure, a speedometer shows the
intervention modality (virtual, blended, or face-to-face). In 88% of
cases the intervention is implemented virtually, 8% used a blended
intervention, while only 4% used a face-to-face modality.

Moving to the table with the red bars, the columns show the type
of platform used for the intervention, while the s rows indicate the

10.3389/fpsyg.2024.1302658

specific name of the service used for the intervention. Regarding the
type of platform, the use of LMS and MOOCS (n=27 and n=16,
respectively) are notable, followed by social networks (n=14), ITS
(n=12) and finally blogs and wikis (1=5). The most prominent LMS
of the rest is SRI International’s Tapped In (n=4). MOOCs have
unspecified names, while the most used social networks are Facebook
and Twitter (both n=4). Within ITS, we can highlight The Network
Awareness Tool (n=4) and finally e.twinning (x2) within blogs
and wikis.

On the temporal exploration of the included articles, from 2011
to 2013, there was a predominant use of LMS (without the presence
of MOOC:s and social networks), peaking in 2012 with a total of
twelve appearances. The period of 2014-2017 saw the lowest volume
of scientific production, peaking in 2015 with a total of 7 cases in
which these services were used for improving professional capital. It
should also be noted that the use of MOOCs appears, but to a much
lesser extent. Finally, 2017 to 2021 represents the most significant
period, where the field appears to be emerging, reaching a peak
number of scientific publications to indicate the important role played
by MOOCs and the use of social networks.

First, and according to the results, LMSs emerge as the most
prevalent and consistently employed platforms. This preference is due
to their robust features, including organized learning management,
planning, evaluation tools, communication, and collaborative
capabilities. These attributes make LMSs an ideal form of intervention
in the quest to promote professional capital. These ideas are supported
by studies such as that of de Laat and Schreurs (2013), where LMSs are
used to implement an approach to professional development that is
connected to the informal day-to-day networking activities in the
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workplace, while providing instructions to develop automated and
scalable LA tools that facilitate the establishment of informal networks
to better leverage their learning potential.

However, it should also be noted that LMSs have a considerable
impact when used with social network integration. Some studies show
that although students like to use Facebook as an LMS, many of them
find as many advantages as disadvantages when compared to a
traditional LMS such as Moodle (Al-Dhanhani et al.,, 2015). Facebook
is clearly preferred by students to communicate instantly with their
teachers and participate in discussions, but not for sharing materials
and submitting assignments (Verdu et al., 2021).

Regarding the intervention platforms used to improve professional
capital, the emergence of MOOCs has become evident, and in recent
years these have formed a central axis for collaborative work between
students and teachers, as shown by the considerable increase in
scientific production in this specific area. This notion is supported by
the literature review of Zhu et al. (2022), who analyzed 166 articles
between 2011 and 2021 to summarize the trends and critical problems
of integrating LA in MOOC:s, revealing that this approach was more
often used for research purposes than in practice (i.e., learning and
teaching). In addition, approximately 60% of the articles adopted
student registration data, which also indicates a trend toward the gap
found in our study, where most of the articles have focused on
students rather than teachers.

Consequently, some of the benefits brought to the field include the
ease of keeping up with the latest advances in their field and improving
their teaching practice, and the greater flexibility offered in terms of
schedules and pace of learning, allowing educators to take online
courses and training in their own time and place. Moreover, educators
are given the opportunity to become familiar with the latest online
teaching technologies and tools (Rincon-Flores et al., 2019) and have
the chance to interact and collaborate with other educators around the
world, which can provide new perspectives and enrich teaching
practices (Paton et al., 2018).

In this regard, studies such as that of Solorzano-Garcia and Navio-
Marco (2019) show how Moocs generate knowledge through the
increase of professional capital, which has an impact on the
improvement of learning communities through the recognition of
other members. In addition, it is worth highlighting the algorithms
inserted within MOOC:s, such as the Latent Dirichlet Allocation
(LDA), which is used to recognize latent knowledge (Zarra et al,
2018). Therefore, it is clear that the integration of social networks,
algorithms, or blogs within the same platform seems to be one of the
most effective interventions, while the isolated application of a single
service on the same platform generates difficulties and gaps in learning
(Koedinger et al., 2015).

As for social media, the surge in its use over the same time period
appears to be undeniable, and this emerging field reveals information
about how teachers gain experience, the effectiveness of leadership
structures, how councils, professional, and personal networks support
teaching, and why and how school reforms spread across districts
(Leana, 2011; de Laat and Schreurs, 2013; Spillane et al., 2015; Yoon
et al,, 2018). This critical mass of research on the potential of social
capital and social networks to impact educational contexts has
encouraged scholars and school leaders to move toward research and
intervention design informed by the findings.

However, there are few studies of these interventions, particularly
with regard to how they have been implemented, what mechanisms
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promote change, and, most importantly, how the interventions have
improved teaching and learning. We need to have clear models and
strategies for implementing those interventions, and in the following
studies, we show some specific examples of the use of social
networks today.

The study by Subekti et al. (2019) assessed the compatibility of
collaboration between teachers through interactions on their social
networks using the Weight Decision Matrix (WDM) algorithm. Lu
etal. (2020) used social networks to identify hidden patterns in the
network, finding isolated networks and attempted to unite them;
while Oktavia and Sujarwo (2020) used information gathered from
the social media platform to generate recommendation systems
from learning partners that can provide suggestions for
educational institutions.

Follow-up studies of the groups examined should also
be conducted to investigate how social capital dynamics evolve over
time and how they contribute to the creation of group identity
(Ranieri et al., 2012).

Given the results of this research, it is logical to focus on the
improvement of social capital as a key to the creation of professional
capital, since it provides opportunities for the generation of new
knowledge, such as possible solutions to persistent problems of
student and faculty success, and research on organizational routines
as drivers of change and preservation in organizations. To achieve
these goals, it is necessary to identify the most influential variables in
social capital as a mechanism to design the most effective interventions
adapted to each context and needs, as well as the learning analytics
studies involved, all of which will be the focus of our next and final
research question.

4.3 What is the most untangled dimension
of learning analytics in professional capital,
and how learning analytics is improving
this dimension? (Q3)

Our findings from the first research questions shows that social
capital is the largest area untangled by the field of learning analytics
(see Figure 4). In this section, we will further explore the variables
through which learning analytics is enhancing social capital within the
professional capital context.

To answer this, it is necessary to analyze the articles that address
social capital in a specific way, to observe which variables are of
influence and are influenced. To facilitate this task, a spider diagram
was created (see Figure 8 and accompanying notes to understand the
numbers) to help clarify the most significant variables involved in
social capital. The right-hand panel shows the variables that influence
social capital, while the left panel shows the variables influenced by
social capital, both divided according to whether these refer to
students or teachers.

Beginning with the variables that influence social capital with
respect to the student, the feeling of belonging to the community
appears as the most influential (with a total of 3 articles), followed by
commitment and motivation (n=2 each). Concerning teachers, the
trust dimension is the most predominant object of study with a total
of 4 articles, followed by performance (n=3), motivation (n=2), and
finally commitment, with a single article.
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FIGURE 8
Number of publications according to variables that influence and are influenced by social capital and grouped according to whether the studies are
based on students or teachers. The count refers to the number of articles that address the dimensions mentioned.

On the other hand, the variables influenced by social capital
according to studies conducted in students include various aspects of
performance with a total of 9 articles, followed by learning (n=4), and
motivation and commitment (n=3 for each). Regarding the teaching
staff, there is a lack of scientific production compared to that related
to students, since only 4 works are concerned with learning and
performance as dimensions influenced by social capital.

In this regard, this study supports works such as that of Moolenaar
et al. (2012), in which social capital appears as a variable that can
increase professional capital. However, we need to take into account
the variables that support social capital in this process, such as the
sense of belonging among students, because people who do not feel
part of a group may feel isolated, disconnected, and less committed,
while those who feel that they belong to a group are more likely to feel
engaged and connected to other members of the group. In our work,
this commitment is also shown to be an influential variable in
social capital.

As explained, Ahn and Davis (2020) provide solid evidence to
show how the sense of belonging and social capital are theoretically
and empirically intertwined, and similarly, Cheung (2011) states that
people who feel part of a group may also be more willing to collaborate
in community projects, contribute ideas and resources, as well as help
the other members of the group. Finally, results such as those reported
by Glass and Gesing (2018) agree with our study regarding the
importance of a sense of belonging and commitment as decisional
variables in social capital.

This work on social capital in students has reported
improvements in student performance, as supported by the data of
our review, along with studies such as those of Salimi et al. (2022)
demonstrating that social and personal integrative benefits play a
mediating role in the relationship between online social capital and
academic performance.

From the perspective of teachers, trust between colleagues
emerges as a key aspect requiring attention, since this lays the
foundations for increasing social capital. Indeed, when trust is high,
people take a step forward voluntarily and work together in an efficient
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and optimal manner. As Allan and Persson (2020) state, they embrace
a common purpose, take risks, think creatively, help each other, and
communicate openly and sincerely.

Based on the works just described, there appears to be a difference
between students and teachers in terms of the volume of work
conducted on social capital, with a greater amount of work dedicated
to students. Therefore, the need arises for the teachers themselves to
collaboratively work in the classroom and as agents involved in
the community.

It appears to us that trust, motivation, and social connections are
intertwined and, consequently, require greater consideration. For
example, Nahapiet and Ghoshal (1998) analyzed the social concept of
‘intellectual capital ‘by which they refer to the knowledge of a social
community, such as an organization or professional practice groups.
Thus, a key question is how can we create the motivation and
confidence to sustain a spiral of construction of intellectual and social
capital in networked practices?

This response must be based on the formation of Communities
of Professional Practice with a shared purpose. In fact, numerous
studies in our sample directly relate social capital to communities
(Sol6rzano-Garcia and Navio-Marco, 2019; Alwafi, 2021). It can
be noted, then, that the concept of social capital has provided
researchers and education practitioners with valuable insights into
community building (Bryk and Schneider, 2002; Penuel et al., 2013).
Communities of professional practice create social capital by
providing opportunities for professional interaction and dialog to
improve teaching practices. A leader can develop the collective
capacity of a staff to achieve better results by ensuring that teams use
collaborative time to engage in dialog and processes that positively
impact student learning.

In short, the variables analyzed by LA that support social capital
in this study will give us guidance on how to work effectively to
improve professional capital, all of which involves creating
communities that promote a shared identity within a network of
people as well as the collective development of a particular domain
or theme.
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Methodologically, our study offers valuable insights by
scrutinizing the diverse data collection strategies employed in learning
analytics for professional capital improvement. The emphasis on
forums and tools provides not only a comprehensive overview but also
serves as a practical guide for educators seeking effective ways to
harness the potential of data.

Interdisciplinary collaboration takes center stage in our
discussion, highlighting its pivotal role in elevating the rigor of studies.
We advocate for mixed methods analysis, emphasizing the importance
of collaborative efforts to enrich the exploration of learning analytics
and professional capital.

Furthermore, we recommend to explore MOOCs and learning
analytics interventions, to incorporate automated community
discovery techniques, and to adapt to the challenges posed by the
COVID-19 pandemic, as points to serve as guideposts for scholars
seeking to advance the field (learning analytics in professional capital)
and address emerging issues. In essence, this study not only sheds light
on the current state of learning analytics and professional capital but
also lays the groundwork for a future research agenda that is both
informed and innovative.

5 Conclusion

This study provides a systematic review of the intersection of
learning analytics and professional capital. Three databases were
searched and prompted the following conclusions:

5.1 On characteristics and approaches of
learning analytics within professional
capital

LA for Professional Capital Improvement is an effective line of
work. LA helps to understand how to identify and establish indicators
and lines of action, which can lead to collaboration with schools, their
management teams, and the local community, as well as with
education authorities, networks and professional associations. Our
analysis revealed that collaborative learning not only takes place in
formal contexts, but also occurs informally (Shepard et al., 2018), and
even takes place in networks.

Increasing professional capital requires understanding how
educational institutions are shaped, articulated, and productively
optimized as a community for educational success. LA provides an
overview of the stock of social and professional capital used by
communities. In the context of the pandemic, professional capital has
taken on even more important because of significant changes in the
way people work and the skills and knowledge needed to adapt to
these changes.

Social capital serves as the foundation for the other two types of
professional capital (human and decisional capital). This form of
capital plays a pivotal role in creating opportunities for the acquisition
of new knowledge. While it is clear that conceptual studies have
predominantly focused on improving the social capital of students,
there is an evident gap in our understanding of social capital among
teachers, particularly within primary education. Addressing this gap
is essential for cultivating productive learning environments
(Kovanovic et al., 2014).
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The field analyzed occupies very predominant positions in high
impact databases. This indicates a tendency to plan future research in
different areas and themes. Most of the authors working in this line of
research are Spanish.

5.2 Learning analytics uses the following
data collection, analysis, and improvement
strategies to increase professional capital

The forum is the main tool for extracting data on professional
capital. The use of the UCINET tool appears to be significant and
allows the identification of the training and professional development
needs of teachers (Zhao, 2008), as well as the consequent design of
strategies to improve the quality of education through data mining
techniques, all with the help of visualizations such as sociograms.

The LMS appears to be the most predominant and consistently
used platform over time, although it should be borne in mind that
MOOCs and social networks have become a central axis for
collaborative work between students and teachers in recent years.
These environments offer flexibility and a variety of themes, fostering
interactivity while boasting a large data storage capacity. The key
methodology for this particular field seems to involve knowledge of
techniques, tools, and platforms for social network analysis. However,
few studies have focused on informing the design and implementation
of intentional frameworks for creating social capital of teachers
through the development of social networks (Yoon et al., 2018).

In general, the outcome of interventions through the use of
platforms and web services is a useful means of making
recommendations to teachers. These make it possible to suggest
projects and contacts, and help build communities as well as select
their members, thus maximizing social capital (Pham et al., 2012)

5.3 Social capital stands out as the most
studied dimension within the intersection
of learning analytics and professional
capital

Students who feel they belong to a group are more likely to feel
engaged and connected to other members of the group. This translates
into improved performance and confidence among co-workers. This
is therefore a key aspect to develop when aiming to increase
social capital.

In general, this research has provided new insights into the
current state of how a specific field — such as Learning Analytics —
can help to understand how the processes of building professional
capital in education are collected, analyzed, and improved. All these
findings point to a number of guidelines and implications for the
quality of professional capital training:

There is a need for teachers themselves (and other relevant
stakeholders) to undertake collaborative classroom work. These efforts
must be based on the formation of communities of practice united by
a shared purpose, aligned with the goals set out in the 2030 agenda.
The utilization of LA helps to restore equity in learning, which suffered
significant setbacks during the pandemic period.

The analysis for the improvement of professional capital should
be carried out using mixed methods. These analyses should stimulate
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awareness, develop networking skills, and provide information on
learning outcomes in learning networks. Professional development
within an organization — specifically primary education — is severely
affected by a lack of scientific output. This gap suggests another
promising avenue of research, that is, to examine the current themes
that are giving rise to professional collaborations.

Finally, it is suggested that future studies be undertaken on
MOOC and LA interventions to improve learning and teaching
practices. Active interdisciplinary collaboration increases the rigor of
studies and the dissemination of knowledge. In addition, we stress the
need to include automated community discovery techniques in
e-learning environments to facilitate and enhance their use. We also
emphasize the urgency of conducting further advanced research to
uncover other hidden opportunities (Yassine et al., 2022).

In short, identifying the strategies involving learning analytics
within the context of professional capital is presented as a powerful
approach toward developing an understanding of knowledge about
networks. This, in turn, has a positive impact on the overall quality of
education. Consequently, this theme represents a novel focal point for
delving into the underlying reasons and objectives behind the
improvement of social capital.
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