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Abstract

The spread of intelligent technologies allows teachers to orchestrate learning scenarios expected to
adapt to the needs of both, teachers and learners. However, these intelligent technologies can exert a
high level of control over learning activities (e.g., recommending learning resources), raising questions
about the role of the teacher. This new role that teachers are acquiring when orchestrating intelligent
technologies should be studied in terms of teacher’s agency, as a means of limiting potential ethical risks,
misalignments, and empowering teachers. This thesis addresses the issues associated to teacher agency
when designing (co-design of the technologies or of the learning design) and managing (when the
technology is deployed) intelligent technologies in hybrid settings.
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1. Motivation

The implementation of intelligent technologies in
education has the potential to help teachers in
providing appropriate support to learners (e.g.,
feedback, recommendations, third party resources)
considering their behaviors, performances, and/or
real-time locations [1]. Furthermore, the widespread
use of Information and Communication Technologies
(ICT) entails the potential to break traditional
dichotomies  (formal/informal,  physical/virtual,
teacher/student roles) and transform the notion of
traditional learning spaces into hybrid learning spaces,
especially in higher education contexts [2]. The
deployment of systems that autonomously enable
adaptive  support in context-aware learning
environments demonstrates a high potential for
education, while it represents a sociotechnical
challenge for practitioners and researchers [3].

The post-pandemic reality is revealing the
potential of tools that provide flexible a personalized
opportunities to learn course-related contents;
nonetheless, it points at the need for the need to solve
pedagogical challenges (e.g., management of learning
designs, controlling participation) [4][5]. Such tools
may support more effective and efficient teaching,
since teachers might be able to focus on complex tasks,
while intelligent and adaptive technologies handle
tasks with a lower level of complexity [6]. However,
concerns regarding the shared control of the learning
designs may arise when implementing systems with
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the capacity to interact with the students without being
constantly supervised by the teacher [7]. This concern
is tightly related with one of the requirements of the
European Commission for designing and deploying
trustworthy artificial intelligence (Al) systems: human
agency and oversight [8]; which reinforces the
relevance of approaching teacher agency in
educational scenarios in which intelligent technologies
are to be deployed.

Agency has been framed from the Social-Cognitive
Theory (SCT) as the active role that human agents take
to influence and affect their thoughts, actions, and
environments. For this theory, agentic outcomes
produced by human agents are shaped by external
social factors (e.g., culture, values) and by internal
cognitive factors (e.g., self-regulatory mechanisms) [9].
Alternative perspectives have built the argument that
human agency is achieved and enacted by subjects
situated actions embedded in social systems [10][11].
The implications for teacher agency derived from this
sociological-rooted theory were captured by [12] in the
ecological model, depicted in figure 1. In this model,
teacher agency seen as something to be achieved in the
present within contexts-of-actions in which culture,
social-structures and resources either contribute or
mine to achieve agency. Teacher Agency is affected or
informed by past experiences (e.g., professional
background), but it is future oriented (in terms of goals
and/or desires). The ecological model of teacher
agency stresses the importance that teachers’ goals,
contextual opportunities and constraints have for
shaping their professional practice. In the realm of



Technology-Enhanced Learning (TEL), it is essential to
examine whether teachers’ backgrounds and goals are
aligned with the affordances that intelligent
technologies bring to the learning designs. Besides,
implementing intelligent technologies to support
learning in hybrid learning settings could be even more
challenging for teachers as they must balance benefits
and trade-offs of technology at different levels (e.g.,
individual-social, physical-virtual).
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Figure 1: Ecological model of teacher agency. Adapted
from [12]

The complex process of (1) understanding the
potential benefits and risks that a particular
technology entangles at a given context, (2) designing
a learning scenario supported by that technology and
(3) managing the learning experience, is referred to as
orchestration [13][14]. Management of learning
designs is complemented by other processes such
adaptation or awareness in which intelligent
technologies could provide support for teachers to
make the adequate adjustments of the previously
created learning design. Typically, achieving an
alignment among the intended learning outcomes at
different levels is characteristic of a well-orchestrated
learning experience [15]. Therefore, orchestrating TEL
holds implications for teacher agency. Successful
integration of technologies aligned with teachers’
values enables them to achieve teaching goals,
contributing significantly to agency. In the case of
intelligent technologies, notably Al, research is
essential to address the emergent challenges impacting
teacher agency, such as the establishment of new
boundaries within teacher-student dynamics [16].

TEL research that addresses the impact that smart
technologies that use Learning Analytics (LA), such as
recommender systems or Al-based tools, acknowledge
the relevance of the teachers’ role for successfully
integrating the innovations. Nevertheless, explicitly
approaching the phenomena from the perspective of
teacher agency could strengthen the research-practice
relation [17][18]. For example, teacher agency was
indicated as one of the requirements of co-design [19].
In the field of LA, recent studies are starting to consider
the notion of teacher agency; however, the conducted
research could benefit from a better grounding of the
concept of teacher agency [20][21].

While readiness, knowledge, and skills concerning
teacher agency have been explored in contexts where
technology played a crucial role to enable remote
teaching (e.g., during emerging situations like the
Covid-19 pandemic) [5][22], and teacher agency has
also been approached within smart learning
environments supporting hybrid teaching and learning

[23], a notable gap persist in the literature. To the best
of our knowledge, there is a dearth of studies
specifically investigating teacher agency through the
lens of orchestration-related actions of intelligent
technologies in hybrid settings. Furthermore, it is
noteworthy that cited studies do not use well-
grounded or consolidated frameworks of teacher
agency to reveal context understanding.

Whereas the importance of considering teachers as
co-designers of innovations in the field of TEL has been
acknowledged [24], there is still a need to considered
teacher agency for empowering their figure when
designing and deploying intelligent technologies in
hybrid spaces [25]. In education, empowerment refers
to the process in which teachers develop the
competence to assume control of their professional
development and they use their knowledge and skills
to improve situations [26]. Therefore, empowerment is
needed for teachers to achieve agency. Nevertheless,
the potential effects that the deployment of intelligent
technologies could have on teacher agency are still
unknown (e.g, adaptive systems enabling
personalization) [5]. Thus, the research question (RQ)
that motivates this thesis is: How is teacher agency
influenced when orchestrating intelligent technologies
in hybrid learning scenarios? Two sub-questions arise
from the previous RQ, as there are two different
focuses for teacher agency (RQ1): What are the
implications for teacher agency when co-designing a
hybrid learning scenario to be supported by intelligent
technologies? and (RQ2): How do intelligent
technologies support or mine teacher agency in the
enactment of hybrid learning scenarios?

Figure 2 displays the two-fold focus in which
studying two orchestration processes separately,
design and management (together with awareness and
adaptation) may contribute to a better understanding
of the phenomena while identifying opportunities for
agency achievement.
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Figure 2: Orchestration actions to be studied in the
light of teacher agency

Figure 3 displays the thesis overview, including
the foregoing contextual elements, the RQ, the partial
targeted objectives, and the projected contributions.
The first objective (01) is to understand teacher
agency in the field of TEL. The second objective (02),
which is the main objective, is to identify the main
threats and opportunities for teachers to achieve
agency when orchestrating intelligent technologies in
hybrid settings. 02 has been separated in two
objectives. 02a to detect casuistries that emerge when
generating. learning designs (or even when co-
designing or fine-tuning the tools to be deployed).
Subsequently, 02b aims at unveiling issues that are
likely to emerge for teachers at learning time (e.g., the
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Figure 3: Thesis diagram

balance of control-agency among the human
stakeholders involved). The third objective (03) is to
evaluate how teachers are included in-the-loop when
intelligent innovations are being designed and
deployed. This dissertation aims at understanding
and analyzing how teachers are included by
researchers and developers in the different iterations
and how that affects system’s fine-tuning [20].

Ultimately, this thesis aims at raising awareness for
teachers themselves to detect opportunities for agency
achievement and self-empowerment when
orchestrating intelligent technologies in hybrid
settings. Moreover, this thesis also aims at providing
guidance for the TEL community on how to help
teachers achieve agency in the aforementioned
contexts.



The rest of this paper presents the methodology to
be followed for this doctoral dissertation, a brief
overview of the previous work done in the thesis, and
some conclusions drawn from this proposal.

2. Methodology

The methodology chosen to tackle the above-
mentioned objectives is Multiple Case Study, which
intents at examining deeply a collection of different
activities (e.g, co-design workshops, real-time
orchestration of learning designs) and stakeholders
(e.g., teachers, developers, researchers). Although each
case entails its own particularities, the focus is on the
shared phenomenon displayed in those cases [27]. For
this thesis project the phenomenon to be studied
across the cases are the casuistries (e.g., alignment
between teacher’s goals and system functioning,
unexpected problems) that may shape and impact
(positive or negative) on teacher agency.

The strongest argument for selecting Multiple-case
study is that the findings of an already conducted pilot
case study (that is to be included in the collection of
cases of the Multiple-case report) point at the need of
conducting other cases to extend the comprehension of
the reality and contrast those findings. Moreover,
evidence from multiple cases is likely to be more
compelling, resulting in a more robust study [28].

The methodological design aims at identifying
similarities and differences across-cases. Then,
selecting cases comes along with defining and
justifying data collection protocol: topics, informant,
techniques, and evaluation happenings. Each
individual case study may constitute a crucial entity
with may inform the design of other cases. As figure 4
shows, the multiple-case design should be open
enough to allow modifications on-the-fly as emerging
findings are likely to impact in case selection and
protocols.

Define and design

Prepare, collect, and analyze

3. Current progress

At this point, the author has conducted a pilot case
study in which a novel system was tested in a real
setting [29]. The pilot case study aimed at
understanding the opportunities and threats for
teacher agency that implied deploying a Smart
Learning Environment, SCARLETT (Smart Context-
Aware Recommendation of Learning Extensions in
ubiquitous seTtings) [30]. SCARLETT provides
adaptive support to learners, based on their contexts,
enabling the connection among formal and non-formal
learning  experiences by means of a web-based
application. As the SLE was not initially developed
following a human-centered approach, the teacher had
togain understanding on it by means of co-designing
the learning design with the developer. The learning
design serves a the pivot for SCARLETT functioning as
it reflects roles, resources linked to learning goals, and
point at activity sites. The pilot case study provided
insights on the willingness of the teacher about sharing
control of the learning situation with the SLE (e.g.,
autonomous reactions non-supervised by the teacher)
in real-life contexts. Moreover, the study showed that a
highly facilitated collaboration when creating the
learning design could help the teacher to achieve
agency partially [23]. The learning design deployed by
the teacher blurred some boundaries between formal
and informal learning settings and with regard to
physical/virtual spaces. Figure 5 represents the events
that were studied in the pilot case study. The event 1
(the co-design process of the learning design), which
was the main focus of the study due to the amount of
happenings and gathered data. The event 3
(evaluation) also provided a high amount of data based
on teacher, developer, and students reflections. The
event 2 (the enactment of the learning design) could
not lead to develop conclusions due to contextual
complexities. In consequence, learning design
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Figure 4: Methodological design



maganement must be studied within this project to
address the RQ.

In upcoming cases, the aim is to comprehend how
to include teachers in-the-loop when developing, fine
tuning, and evaluating different intelligent solutions
that support the enactment of learning designs with
different particularities of hybridity. Currently, we are
seeking for research projects that are developing or
studying intelligent technologies that would align with
this dissertation’s RQ or variations suitable for
different contexts, such as: How would the technology
provide opportunities for teachers to collect and analyze
student data to inform their decision-making and
support personalized learning? and/or How will
teachers be able to customize the parameters,
algorithms, rules used by the technology to align with
their pedagogical preferences to better achieve agency?

SLE +Developer

Figure 5: Events in the studied SLE’s lifecycle

The selection of new cases is a critical step due to
temporal constraints associated with this dissertation.
These limitations preclude the consideration of
conducting a longitudinal study with an ethnographic
approach. Such an approach could have provided a
more in-depth understanding of how agency is
achieved or not within the research contexts, aligning
better with the ecological perspective of agency
[10][11]. Thus, adapting the ecological perspective,
which has been used to framed questions and analyze
gathered data of the pilot study, stands as another
challenge apart from the selection of cases.

4. Conclusions

This doctoral dissertation aims at helping teachers to
achieve agency when orchestrating (focus on co-design
and deployment) intelligent technologies in hybrid
settings. Intelligent technologies bring particular
affordances to educational contexts that shape the
opportunities for teachers (inside and outside the
classroom), playing a substantial role in transforming
teacher agency [6]. TEL researchers, developers, and
teachers (among other stakeholders) should address
the pedagogical challenges that will arise in this
paradigm. Consequently, this project is targeting
teachers as the ultimate cohort of stakeholders that
may benefit from this research. Nevertheless, TEL
researchers and developers are targeted stakeholders
that could benefit by better addressing teacher agency.
Even though, the core focus of the research has been
identified and a pilot case study has been conducted,
the project is still open for changes regarding

methodological strategies, further cases of study, and
especially evaluation strategies.
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