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Abstract

In engineering education, teamwork is extremely common as it helps prepare
students for their future professional careers. Additionally, groups are the perfect
setting for students to deal with different situations, disagreements, shared
responsibility, and discussions, all of which promote learning through collaboration.
Even though teamwork is widely used in engineering education settings, supporting
students adequately in their skills’ development is difficult to achieve in practice. In
some instances, there is an expectation that by the simple fact of having students to
work in teams, they will develop these skills. In order to provide adequate support for
students in developing their teamwork skills, there is a need to understand what
metacognitive strategies they employ as a team, and how it is that they develop from

these their team autonomy and, manage their own work in the team.

This research examines how two groups of six students of the third year of the
chemical engineering program, work in a project-based learning environment. In their
project, students must manage their own team effort, loosely supported by the tutor.
The study uses as a body of naturalistic data, audio, and video footage of the teams
while they work towards completion of a conceptual design project. The transcripts of
the oral speech have served as the principal data corpus to conduct an inductive and
deductive analysis to build a scheme model associated with the development of
socially shared regulation of learning processes. The analyses of the data have
identified key elements about the way students organise the different activities and
tasks, manage their time, and deal with the different situations that could arise along
with their meetings and the strategic approaches they have. The current results show
that a shared-regulated scheme and a shared-regulated learning model have been
proposed, incorporating some concepts that have been reported in the literature and
conceiving others, which have been identified in the data corpus during the

discussions and analyses.

These results help us understand how students manage their team themselves, in

order to progress their team effort in completing tasks and achieving common goals.
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The results are beneficial in considering the implementation of activities that support

and foster student team’s shared-regulatory behaviour.
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1. Introduction

This chapter describes the context of the research and the goals that have been set
out. It also outlines the framework that has been used and served in the development

of this thesis. A general structure for the thesis is presented at the close of the chapter.

1.1  Professional and life-long learning skills

With the rapid and unstoppable evolution of technology and current market
conditions, humanity is facing more than even before unprecedented and increasingly
urgent challenges (Anderson & Rainie, 2012), that need to be addressed and solved
using reasonable solutions by well-versed professionals (Limberg, et al., 2021).
Subsequently, teaching and learning are two of the most dynamic processes, which
are powerfully influenced by the speedy changes that are taking place now across all

the societal spheres (Tularam & Machisella, 2018).

As such, due to the fast evolution of technology, society is facing challenges that
demand strong professionals with the appropriate skills, who can face these
demands, while providing feasible solutions (Lucas, et al., 2014). In line with this
continuous development, it is a fact that skills need to be kept up to date, as the tasks,
methodologies, and activities are rapidly changing in any working environment (Singh,
et al., 2018).

Therefore, the constant communication between professional bodies, industry, and
Higher Education Institutions (HEI) has served as a crucial bridge to get significant
input into key skills required (Kirby, et al., 2010). Hence, the role of HEI is vital in
delivering the appropriate instruction per the current and forthcoming necessities of
the world, shifting from siloed knowledge to mastering critical thinking, problem-
solving, teamwork, and communication across disciplines; being these the most
prominent transferable skills that have been reported as sought after as recent

graduates tend to lack of (Succi & Canovi, 2020).

15
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Then, new and innovative methods are being used in both, teaching and learning, to
keep up with the rapid pace of change, including, but not exclusively, educating
students with tools and cases, which are much closer to professional circumstances
(Haleem, et al., 2022). Hence, the university could be seen as one of the ideal
scenarios, where students can practice, or experience hands-on, using the latest
developments and techniques to produce logical solutions to real problems (Lucas, et
al., 2014); consequently, leading to empowering students to analyse, extract, and

share meaning, ultimately generating valuable knowledge for society.

Furthermore, the term life-long learning has been extensively used in educational
settings: it is defined as the attainments that an individual grasps since earlier ages
until the very last years of his/her existence, and that has been strongly supported by
many educators (Friesen & Anderson, 2004; Neely, et al., 2006; Laal & Salamati,
2012), who have highlighted the importance of specialised training once the formal
education (i.e., school and college) has been accomplished (Billett, 2010; Kirby, et al.,
2010).

Moreover, it is said that life-long learning is directly linked to the flexibility and ability
of an individual to face new situations, as an imperative in a fast-paced and dynamic
working environment (Barak & Levereng, 2016), which requires the development of
life-long learning skills. Similarly, it has been claimed that self-regulation of learning
fosters life-long learning, where learners are expected to trigger a series of skills and
strategies, using them towards the achievement of a goal (Simons, et al., 2000; Lens
& Vansteenkiste, 2008).

Additionally, learning is a continuous process that happens not only in academia but
also in a great variety of places, such as technical events, seminars, workshops,
conversations and discussions with peers, online platforms, and also the workplace
(Kirschner & Hendrick, 2020); hence, context where it occurs is an important
reference for any endeavour (Harris, 2013). Therefore, it is relevant to mention that,
although learning happens in institutions of education, it cannot be only restricted to
them. Yet, there is still a need to confirm the relevance of that knowledge and, most
importantly, how this acquired knowledge is applied in a future working environment,
while at the same time, meeting the needs of an ever-evolving market (Kirby, et al.,
2010; Baker, 2023).
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As a result, professional learning could be promoted and fostered by self-regulation
of learning, where the adaptation process to new circumstances and constraints, in
an ever-evolving workplace, occurs constantly as the market needs, technology

development, and challenges emerge (Cleary, et al., 2022).

1.2  Supporting educational practices

In terms of learning processes, student-centred learning practices are
teaching strategies that support the development of intellectual skills and autonomy
through self-regulation, which can be ideally put into practice in a working environment
(Dolmas, et al., 2005). As such, problem-based learning (PBL) is a methodology
where students are exposed to problems that need to be solved, experiencing
learning through the application of a series of strategies to come up with a feasible
solution, that not necessarily is the only one, giving space to the development of
problem solving and critical thinking (Matheson & Haas, 2010; Golightly & Raath,
2015).

Besides, in project-based learning (PjBL), as a variation of PBL, students are
organised in small groups and are assigned a task, or presented with a scenario that
needs to be solved in a specific time, providing them with some basic guidelines,
giving them freedom to set their own goals, define roles within the group, and establish
the time or deadlines to complete the tasks, or deliver a final product (Bate, et al.,
2014; Kokotsaki, et al., 2016).

Therefore, problem- and project-based learning activities that are student-centred
provide the perfect setting to investigate, and later describe, how shared regulation is
displayed by the students in a group, working as a team towards a common goal
under some constraints (i.e., not all the information is available, assumptions need to
be made), and having to manage and organise a series of tasks and processes
(Hadwin, et al., 2018). These two student-centre learning practices, PBL and PjBL,

will be further explored and explained in sections 2.2 and 2.3 of this document.

Consequently, studies that have been executed in different learning environments,
such as computer-supported collaborative learning (CSCL), virtual collaborative
Research Institute (VCRI) learning, distributed learning, computer-mediate
collaborative learning, and web-based learning environments, support the idea that

shared regulation can be developed when student centred activities are deployed
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(Jarvela & Hadwin, 2013; Malmberg, et al., 2015). However, more empirical evidence
is needed to make a stronger and better description of the mechanisms and
interactions, such as the perspective and negotiation of common goals, definition of
strategies to succeed with the tasks, and evaluation of goal progress (Jarvela, et al.,
2016); which ultimately will provide clear directions on how students can become
aware of the regulatory processes that are taking place, and consequently, be able to
adjust what could be out of track, or is not within a reasonable scope (Hadwin, et al.,
2018).

1.3  Self- and shared regulation in teams

In the educational context, the ability to self-regulate our own learning is
essential (Macaskill & Taylor, 2010). At this point, it is appropriate to say that in this
thesis, as it has been described by Schunk and Ertmer (2000), self-regulation refers
to the set of abilities to plan and monitor one’s progress, which are fundamental for
learners’ progress towards building new capabilities and improving the ones they

have already developed or inherited.

Individual self-regulation of learning has been studied over the years in a range of
settings such as primary and secondary education (Zimmerman, 1990; 1995;
Zimmerman & Moylan, 2009); this element has been lately revisited by Usher and
Schunk (2018), who have offered some suggestions for future assessment of self-
regulation in understudied learning settings (e.g., vocational training settings, higher
education, distance education programs), where there has been a lack of evaluation

and analysis.

As teamwork becomes commonplace in education, the need to study team regulation
has become apparent, and models that include social and cognitive processes during
teamwork have emerged (Jarvela & Hadwin, 2013). However, new empirical evidence
is still required to develop models of shared regulation in groups (Schoor, et al., 2015).
In this way, shared regulation is a phenomenon that occurs when groups regulate as
a collective, such as when they construct shared task perceptions or shared goals
(Jarveld & Hadwin, 2013).

Besides, it is crucial to make a clear distinction between autonomy and self-regulation
in the educational context to avoid any future mix-up, as there is a tendency to

confuse, or even use them interchangeably (Fabregas-Janeiro & Gaeta-Gonzalez,
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2015). Autonomy is defined as the development of capabilities in students to enable
them to become independent learners (Macaskill & Denovan, 2013); whereas, self-
regulation refers to the self-directive process through which learners transform their
mental abilities into task-related skills (Zimmerman, 2000), being this the distinctive
element, the know-how to effectively progress and adjust their skills activity towards

the completion of a task (Gross, 2015).

The project assignment, which will be presented and expanded later in section 3.2 of
this document, has been used as a learning opportunity, serving to examine regulation
of learning in teams, the elements connected to self-regulation in a team context,
which are essential to understanding better how self-regulation takes place while

students undertake an assignment or a task (Ellington & Dierdorff, 2013).

Equally, the project assignment has played a significant role as it has been the most
important source for the construction of a model of student shared regulation in teams
that reflects on the findings (Winne & Jaimeson-Noel, 2003). Likewise, there is a gap
that needs yet more investigation, how team shared regulation is linked, directly or
indirectly, to the enhancement of students’ performance in the context of this

research.

In addition, there is an evident necessity for the development of lifelong learning skills
that could be easily, and ideally, transferred from an academic environment to a
professional setting (Froehle, et al., 2022), and certainly among those skills, shared
regulation of learning in the teamwork context in engineering programmes (Jaeger &
Adair, 2018).

1.3.1 Self-regulation of learning and its correlation to PBL and PjBL

Figure 1.1 is a conceptual representation of the relationship and intertwined
connection that exist among self-regulation of learning, when students are exposed
to problem- and project-based learning centred environments, and the impact their
implementation could have on the students’ academic learning and professional life,

when rightly applied and promoted.
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Figure 1.1. Relationship among SRL, problem- and project-based, and professional learning
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At the core of diagram, self-regulation of learning lies, being the principal element that
could be impacted and promoted by the implementation and practice of PBL and PjBL,
which are located on the left- and right-hand side of the diagram, respectively; also,
PBL and PjBL are accompanied by the elements that are associated to each of them,
and that could be encouraged as a result of their promotion in these learning centres.
At the bottom of the diagram professional learning is placed, accompanied by the
elements that could be generated and impacted because of the successful

implementation of such as learning centres environments.

Consequently, during the implementation of problem and project-based learning,
students, who are exposed to and trained under their framework, could be directly
benefited from them, as PBL and PjBL create ideal scenarios for the development of
a series of skills such as goals settings, regulation of emotions, self-reflection,
collaboration and communication, to mention a few of them; these skills, with the
appropriate promotion, could turn into transferable ones that can be applied and used

in a professional working setting (Almulla, 2020).

Therefore, skills that are stimulated through the implementation of PBL and PjBL are
greatly wanted and required by companies more than ever before; skills that could
help the future professionals be more prepared, ready for the challenges and needs

of what the market demands to tackle its continuously requests (Lapek, 2018).

Shared regulation of learning as the starting point

The present study builds on the body of empirical evidence about shared
regulation (Winne & Hadwin, 2008; Jarvela & Hadwin, 2013), focusing on project-
based learning environments; thus, this work follows on from the work conducted by
McQuade (2020) and Mabley (2020). In his work, McQuade (2020) has researched
the floating facilitator PBL model, where learning is effectively tutorless, reporting
actual social interactions in that learning setting, finely unpacking the conversational
mechanics. And Mabley (2020), in her research, has evaluated problem-based
learning on a curricula scale but without focusing on the collaborative processes

involved in a student-centred and active pedagogy.

Subsequently, taking the latter work as the starting point is where this research has
been conducted, concentrating on the actual interactional processes themselves,

providing a richer description of the group shared regulation processes in teams of
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engineering students, and how this is related to individuals’ self-regulation. In addition,
this study uses audio and video transcripts from students’ project meetings during a

one semester-long project as part of a chemical process design subject.

1.4 Research question

The research question addressed here is how students regulate their work as
a group to fulfil their goals through the deployment of different tactics in the context of
project-based learning. The emphasis of this study is in describing and analysing how
shared regulation takes place within a group context, focusing the attention,
especially, on verbal mechanisms alongside non-verbal cues as indicators of shared

regulation displayed by the students.

Therefore, this question will be explored by collecting, describing, and analysing data
using a qualitative method. A qualitative method offers the advantage of describing
and analysing certain transactions that could occur in a group setting, where the
continuous interactions and exchanges among the team members could lead either
to the successful completion of a task or to an adverse outcome (Cohen, et al., 2011;
Schreier, 2012; Braun, et al., 2019).

The need to understand whether autonomy is an ability that students develop, or a
natural skill that simply emerges when they work with other peers in project group
activities (Hadwin, et al., 2011) has not been deeply researched in the area of
engineering education. This research will be looking at autonomous groups in a
particular context — project-based work, as professional engineering work after
graduation involves much in the way of group work, problem-solving and group project

design, and management (Morgan, et al., 2013).
1.5 Objectives

This study aims to find how students at a group level, effectively develop

autonomy while working in teams.

Along the development of this project the objectives that have been pursued are as

follows:

» |dentify and investigate, through the analysis of audio and video footage, how

students use strategies to progress in achieving team goals.
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» Examine the processes of group shared regulation to see what these might imply
for the students’ metacognitive and other skills at that particular juncture in their
degree studies.

» Provide a conceptual model for socially shared regulation that builds on empirical

evidence.

Thus, these objectives serve to convey an overall strategy with a specific focus on the
exploration and identification stage of preliminary indicators, which are associated

with shared regulation in the teamwork context.

1.6 Thesis structure

This thesis has been organised into seven chapters. The literature review, as
Chapter 2, presents an examination of the theories within the literature that have
generated the most empirical work in the area in recent years, and that are currently
most prominent. As such, this chapter brings the background of proposed theories,
teaching strategies and methodologies such as project-based learning, as the main
one that has been used for the construction of this research, previous studies

performed within a similar educational context, and the latest studies performed.

Chapter 3 provides a description of the research methodology and methods,
explaining how the research has been executed, what approaches have been taken,
and which practices and techniques have played a vital role when collecting,

organising, and analysing the data.
The results and analysis parts have been organised into three different chapters:

Chapter 4 provides an insight into implicit and explicit elements associated with the

identification of elements of self- and shared regulation.

Chapter 5, shared regulation in teams describes the elements of shared regulation in
action, under two major components, Knowledge, and Processes, as they have been
identified in the data.

The Discussion Chapter (6), offers the final analyses of the findings presented in
Chapters 4 and 5, giving a detailed examination to the findings, their application in
academic environments, and their potential for being further expanded to other

settings.
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Finally, conclusions of this research, limitations, implications for practice, and

recommendations for future work are presented in Chapter 7.



2. Literature review

This chapter contains the background on the studies that have been conducted in
education related to individuals and work in groups, and that have served for the

conceptualisation of this research.

The chapter starts with a description of the theories that explain the learning process;
then, it follows with the depiction of problem-based learning and project-based
learning as the methods that have been paramount for this research. Subsequently,
it introduces self-regulation of learning and the strategies that have been applied
across different educational settings, which have fostered the development of

regulatory skills through their implementation and practice.

Finally, it presents the coding scheme for the analysis of socially regulated learning,
bringing its main elements and implementation, closing it with the activities that

support the promotion of self-regulation.

2.1 Learning theories

In the educational context, there are theories and concepts that have been
used to explain and dissect the way people learn (Edgar, 2012). They are the
cornerstone for educational practice, providing frameworks and insights into how
individuals acquire knowledge, skills, and behaviours. Also, learning theories offer
educators a deeper understanding of the learning process, guiding the design of
effective instructional strategies and interventions. From classical to contemporary
perspectives, learning theories encompass diverse approaches, shedding light on the

complex dynamics of learning (Stewart, 2021).

Classical learning theories, such as behaviourism, focus on observable behaviours
and the role of external stimuli in influencing and shaping learning outcomes.
Behaviourists suggest that learning is the direct result of responses to stimuli in the

environment. Pavlov, Watson, and Skinner pioneered behaviourism (Bredo, 1997).

25
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Pavlov (1903) conducted experiments involving dogs and bells, illustrating how
animals could be conditioned to exhibit particular behaviours through exposure to a
neutral stimulus, resulting in the classical conditioning principle (VanElzakker, et al.,
2014). As a result of this finding, John B. Watson (1913) extended it to human
learning, with association getting recognition as a fundamental aspect of daily
learning, it emerged as a key factor in shaping perceptions and phobias. For instance,
the fear of exams is not inherent; rather, it arises as a conditioned response to past

negative experiences (Stewart, 2021).

Skinner (1938) expanded the concept of animal and human conditioning upon
introducing modifications and additional reinforcement stimuli, breaking down tasks
into smaller segments, and employing sequential methods with positive rewards and
negative sanctions These methods were utilised to illustrate how certain behaviours

could be moulded and strengthened towards desired outcomes (Woollard, 2010).

Furthermore, Skinner's experiments established another principle of learning, which
has been referred to as instrumental or operant conditioning (Jozefowiez & Staddon,
2008). Correspondingly, behaviourism emphasizes conditioning and reinforcement as
mechanisms for learning. In the educational context, behaviourist principles
underscore practices such as reward systems, drill-and-practice exercises, and

behaviour modification techniques (Woollard, 2010).

Consequently, behaviourism incorporates key concepts such as conditioning,
referring to the process of strengthening a natural reflex or any other behaviour
triggered by a specific stimulus; reinforcement, related to anything that has the effect
of strengthening a particular behaviour, increasing the likelihood of its recurrence
(Phillips & Soltis, 2009); punishment, a controversial concept, whether its
effectiveness to reduce certain undesirable behaviours through the application of an
unpleasant follow-up, that could generate the opposite, anger, frustration, or even
aggression; and shaping, a technique used to manipulate both animal and human
behaviours by incentivising actions they have never naturally exhibited (Pritchard,
2009).

In practice, behaviourist approaches in education often involve structured instruction,
repetition, drills, and rewards for desired behaviours; besides, educators

accompanied the practice of such as approaches with the application of positive
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reinforcement, including praise or rewards to encourage desired behaviours, and

also, negative consequence for undesired behaviours (Woollard, 2010).

Cognitivism is another learning theory that focuses on the internal mental processes
and structures that are involved in learning, such as attention, memory, and problem-
solving (Bredo, 1997). Unlike behaviourism, which emphasizes observable
behaviours, cognitivism emphasizes the role of cognitive processes in understanding

how learning occurs (Muskett, 2019).

In the educational context, cognitivism suggests that learners actively process
information, make connections between new and existing knowledge, and construct
meaning from their experiences. Piaget and Vygotsky have emphasized the role of
cognitive development and social interaction in learning, where learners actively
construct knowledge through processes such as schema formation, involving
activities that promote critical thinking, problem-solving, and metacognition (Ertmer &
Newby, 2013). Hence, educators may use strategies such as scaffolding, modelling,

and guided practice to support students' cognitive development (Pritchard, 2009).

Furthermore, cognitive psychologists have developed the concept of schemas to refer
to a mental framework or structure that organises and interprets information. These
schemas are built through experiences and serve as the foundation for understanding
and processing new information. According to cognitivist theories, learners actively
construct and revise their schemas as they engage with new knowledge (Watson &
Coulter, 2008).

As such, in the education context, the understanding of the schema concept is crucial
since it highlights the importance of prior knowledge and its direct influence on
learning (Riso & McBride, 2007). Educators can use this concept to design instruction
that builds upon students' existing schemas, helping them make connections between

new information and what they already know (Pritchard & Woollard, 2010).

Besides, in recognising that learners may have different prior experiences and
backgrounds, educators can employ strategies to activate and scaffold students'
existing schemas to facilitate deeper understanding (Phillips & Soltis, 2009). By
acknowledging the role of schema in learning, educators can design more effective
instructional practices that promote meaningful learning experiences for all students
(Pritchard & Woollard, 2010).
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Constructivism represents another paradigm shift in learning theory, emphasizing the
active role of learners in constructing their understanding and knowledge within social
and cultural contexts. Bruner and von Glasersfeld highlighted the importance of
learners’ prior experiences, perspectives, and interactions in shaping their
understanding of the world (Oleson & Hora, 2014). Constructivism suggests that
learning is a process of meaning-making through interactions with both the

environment and social interactions with others (Pritchard & Woollard, 2010).

In the educational context, constructivism promotes hands-on, inquiry-based learning
experiences that allow students to explore, experiment, and discover knowledge for
themselves (Pritchard & Woollard, 2010). The prevailing notion suggests that
individuals actively construct their own knowledge instead of passively receiving it
(Oldfather, et al., 1999). An aspect that has been highly debated is whether students
are primarily taught by educators, who are seen as the main agents in the process,
or whether students themselves are the ones who construct their own knowledge.
Moreover, if the students are the ones who construct it, their experiences are so
unique that it is hard to measure it, or at least, establish certain reference evidence of
it (Tokuhama-Espinosa, 2010).

In constructivism, teachers function as facilitators or guides, providing opportunities
for students to engage in authentic tasks, collaborate with peers, and reflect on their
learning (Bransford, 2000). Constructivist approaches often involve projects,
discussions, and other activities that encourage students to actively construct their
understanding of concepts, rather than passively receiving information. (Oldfather, et
al., 1999)

Social constructivism builds upon constructivist principles by emphasizing the
collaborative nature of learning and the role of social interactions in the construction
knowledge (Pritchard & Woollard, 2010). Vygotsky's socio-cultural theory posits that
learning occurs through interactions with more knowledgeable others, such as peers,
teachers, and mentors (Jaramillo, 1996). In educational settings, social constructivism
informs practices such as cooperative learning, reciprocal teaching, and communities
of inquiry, fostering shared understanding and collective knowledge-building (Phye,
1997).

By recognizing the social and interactive nature of knowledge construction, social

constructivism provides a powerful lens through which to conceptualise learning as a
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collaborative, contextual, and deeply situated phenomenon (Marton & Booth, 1997).

On the other hand, Bandura argues that people learn by imitation of others,
emphasizing the importance of observation, imitation, and modelling in learning. He
has argued that individuals learn not only through direct experience, but also by
observing others, especially those they perceive as role models. A theory that
challenged the behaviourist view that learning is solely a result of reinforcement
(Jordan, et al., 2008). This expanded framework emphasizes the role of cognitive
processes, including attention, memory, and motivation in learning and behaviour,
highlighting the importance of self-regulation and self-control in shaping behaviour
(Mimiaga, et al., 2009).

Bandura also introduced the concept of self-efficacy, which refers to an individual's
belief in their ability to accomplish tasks and achieve goals. He argued that self-
efficacy plays a crucial role in determining behaviour, motivation, and perseverance
in the face of challenges. High self-efficacy is associated with greater effort and
persistence, while low self-efficacy can lead to avoidance and decreased

performance (Sutton, 2001).

One critical concept within social constructivism is the notion of the zone of proximal
development (ZPD). ZPD has been coined by Vygotsky, and it refers to the difference
between what a learner can accomplish independently and what they can achieve
with the guidance and support of a more knowledgeable individual, such as a teacher,

peer, or mentor (Roth, 1999); aspects that are exemplified in figure 2.1.

What a learner What a learner
can do with help can’t yet do

What a learner can do

Figure 2.1. Vygotsky’'s ZPD — Adapted from Kalantzis and Cope (2012)
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The ZPD concept emphasizes the dynamic nature of learning, as learners progress
from dependence on external support to greater independence and mastery. It
underscores the role of social interaction, dialogue, and collaboration in facilitating

cognitive growth and development (Gauvain, 2020).

ZPD highlights the importance of social interaction and collaboration in the learning
process, instead of focusing solely on what learners can already do on their own
(Simon, 1999). As such, educators should identify and scaffold activities and tasks
that lie within the students’ ZPD (Salj6, 2010). By providing appropriate levels of
support and guidance, educators can help learners navigate challenges, develop new
skills, and understanding (Walker, 2010).

In educational practice, understanding the ZPD informs instructional strategies such
as scaffolding, peer tutoring, and collaborative learning experiences. By tailoring
instruction to learners' individual ZPD, educators can optimize learning opportunities

and promote meaningful engagement and growth (Matusov, 2001).

Connectivism represents a contemporary perspective on learning that acknowledges
the influence of digital technologies and networked environments (Cleary, 2020).
Proposed by George Siemens and Stephen Downes, connectivism posits that
learning is distributed across networks of people, resources, and technologies (Renda
& Kuys, 2015). Learners navigate these networks, engaging in activities such as
information seeking, knowledge creation, and networked collaboration (Bennett &
Szedlak, 2023). In the digital age, connectivism principles inform approaches like
online learning, personalised learning pathways, and networked pedagogies that

harness the power of digital connectivity (Corbett & Spinello, 2020).

In summary, learning theories in education encompass diverse perspectives that
illuminate the complexities of the learning process. From behaviourism to
connectivism, these theories provide valuable insights and frameworks for educators
to understand, facilitate, and optimise learning experiences for diverse learners in
various contexts. By integrating principles from multiple theories, educators can
cultivate dynamic, inclusive, and effective learning environments that empower

learners to thrive in the 21st century (Mensah, 2015).

Having presented the learning theories, the subsequent sections will introduce

problem-based learning and project-based learning, which are both instructional
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methodologies deeply rooted in constructivist theories of learning, particularly social

constructivism (Benson & Brack, 2010).

2.2 Problem-based learning

Problem-based learning (PBL) is one of the educational methods applied in
academia, where students face problems at first hand, learning through the
experience of solving a problem, thinking about feasible solutions while getting a
better understanding and knowledge that can be further applied in a real environment
(Matheson & Haas, 2010; Golightly & Raath, 2015).

PBL has been extensively used in medical education, where it was started and has
been broadly applied, making significant developments and adaptations to their
lecturing strategies (Barrows & Tamblyn, 1980), with the creation of medical cases
that were closer to those to be faced in a working environment, directing the students
towards scenarios that could help them develop and build essential skills, such as
problem-solving and disciplinary knowledge, when dealing with similar situations, or
even more complex ones (Brassler & Dettmers, 2017). Likewise, PBL has been
applied in engineering programs, and has also been used in the teaching of other
subjects (Shuler, 2012; Edstrom & Kolmos, 2014; Kolmos, 2017).

Furthermore, PBL has been broadly used in schools and institutions of higher
education (Schmidt & Moust, 2000; Savin-Baden, 2003; Jonassen & Hung, 2008),
where students normally work in groups, and complex and not well-structured
challenges need to be solved, and they do not necessarily have one right solution
(Simons, et al., 2004; Schmidt, et al., 2011). Thus, students actively explore real-world
problems and challenges, while acquiring deeper knowledge (de Graaf & Kolmos,
2003; Lam, 2009), boosting their commitment with the use of deep engagement from

students and tutors for its successful implementation (Dolmas, et al., 2005).

Besides, in problem-based learning a defined problem is used as a preliminary point
of the learning process. Typically, in PBL the problem is outlined according to the
specific learning needs, where they could be based on real-life problems to meet the
educational purposes, and potentially be solved using investigation, explanation, and
resolution (Jonassen, 2011). Also, it could be the case, where the scenario is
hypothetical so the basis of the mechanics could be explored and learned by the
students (de Graaf & Kolmos, 2003).
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De Graaf and Kolmos (2003) have distinguished two models in educational PBL
practices: problem-based and project-organised learning. In project-organised
learning, they have pointed to the fact that the scope (breadth and complexity) of the

project (problem-based) can determine the level of student involvement.

In PBL students usually work in groups to identify what they need to learn and to
produce a realistic solution to the problem, allocating tasks to each team member,
and monitoring progress towards a common goal (Jonassen, 1997). Therefore,
educators have been especially keen on using PBL as it has made a strong emphasis
on effective, transferable learning, and it is prospective as a starting point of student’s
learning (Gijbels, et al., 2005). As such, the role of the educator is to serve as facilitator

to the process and guide students through the learning cycle (Savery, 2019).

According to Savery (2019), students that have been exposed to PBL have received
a much stronger preparation for their professional lives, where integrating theoretical
concepts with practical skills can be applied to address real problems in a working
environment; an important element, given the needs of the job market, which
demands a series of skills that could be ideally acquired in the academia and be
transferred to a professional setting (de Prada, et al., 2022). Also, the development of
metacognitive abilities such as planning, monitoring, evaluation, and adjustment
under PBL, has been linked as key learning outcomes (Strobel & van Barneveld,
2009).

2.2.1 Problem-based learning in the educational context

Hmelo-Silver (1998; 2002; 2004) has applied and comprehensively
researched problem-based learning, implementing a series of practice strategies
along her research. There is an important element that has been noted in Hmelo-
Silver’s (1998; 2002; 2004) research and is how PBL has been centred around certain
goals that support the construction of an extensive and flexible knowledge base
(Schmidt & Moust, 2000), such as the development of effective problem-solving skills,

being this one the most specific claimed value of PBL.

Furthermore, Hmelo-Silver's (1998; 2002; 2004) practices have reinforced the
development of self-directed and lifelong learning skills, become an effective

collaborator and intrinsically motivated to learn (Barrows & Kelson, 1995), which could
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be seen as essential to foster self- and shared regulation, and are at the core of my

research.

Through observations, students’ surveys, and interviews, Hmelo-Silver (2004) has
gathered and built significant evidence that supports the practicability that PBL has
had on students’ performance and preparation for their future careers. Subsequently,
these results have been grouped under five areas that have been asserted to be
impacted by PBL.:

1. Constructing extensive and flexible knowledge, referring to the fact that PBL
prompts the development and acquisition of concepts that could be potentially applied
in real situations; this has been supported through practices in medical students,
specifically, when comparing the results of groups of students, who have been trained
using traditional methods to those, who have been taught under PBL, showing a much
stronger performance of the latter. This assertion has been attributed to the fact that
when people are trying to learn something new or apply a new knowledge, there is a
normal tendency to make mistakes, which seems to be a vital step (Chi, et al., 1994),
and that certainly could be considered a reflex of acquiring new knowledge, or at least,
experiences that could somehow be useful when applying recent concepts and ideas
in practice.

2. Developing effective problem-solving skills; this might be seen as the most
claimed effect and benefit that PBL could have on students who have been exposed
to it. It has been seen in certain teaching environments that students could develop
and transfer tactics to solve new problems (Newell & Bain, 2018); however, there is
still the need to conceptualise or devise a way or method that could assure that this
in reality happens as a result of PBL (Lee, et al., 2018).

Also, it has been reported in studies that when comparing results of tests applied
under traditional curricula to those carried out through PBL, the difference between
them tends to be minimal (Dochy, et al., 2003), which raises the question if it is worthy
all the preparation and effort that is invested when implementing PBL, given such a
contradictory outcome.

3. Developing self-directive learning skills; one of PBL advantages is that it offers
the framework for students to build up, adapt, and adjust their own strategies to learn
a topic or concept; and it is here, where PBL could foster independence while giving
learners strategies that could be adjusted to their needs and demands (Evensen,
2000).
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4, Becoming effective collaborators; students in PBL usually work in groups,
thus, the interaction of the members is key for the success of the group as an entity
(Mohd-Yusof, 2017). It has been seen that collaboration is not always an easy aspect
to deal with across groups; this has been the case when members tend to be loafers,
and cooperation among team members tends to be less effective than expected due
to disparities among them (McQuade, et al., 2020).

Nonetheless, when collaboration is active, there is a strong leading to knowledge
construction, which has been the case when students join in focusing and refining
concepts or ideas that have been proposed in a teamwork setting (Hmelo-Silver,
2002), and aspect that is relevant when the need of consensus and deliberation to
reach agreement is imperative for the completion of a task or activity.

5. Becoming intrinsically motivated; improvement of internal motivation has been
claimed as one of the most significant advantages of PBL. Fundamentally, internal
motivation emerges as the determination to solve a problem is kept and encouraged
by the confidence and drive to solve the task, where the challenge that is yet to be
faced might pose the necessary elements to power up the stimulus (Derry, et al.,
2000). Nevertheless, this factor has been hardly measured, as it could be associated
a certain level of self-reflection linked to the motivation to move on or succeed while

completing a task or challenge.

Furthermore, PBL has had evaluation studies, examining how well it promotes student
learning, and clearly demonstrating that it does indeed do so (Kjersdam & Enemark,
1994; Kolmos, 1996; Servant-Miklos, et al., 2019). However, to understand exactly
how these learning gains are happening, there is a need to look not only at learning
improvements, but at group processes taking place within PBL sessions, which is
where this research is looking at shared regulation processes within project-based

learning sessions using a qualitative approach.

Hmelo-Silver (2004) has conceptualised a cycle that is commonly followed in PBL,
and that is shown in figure 2.2. The cycle starts with the analysis and the identification
of the facts that are embedded in the project, being considered a key stage of the
process because students are expected to make a representation of the problem and

see how it could be oriented towards a solution path.
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Problem Scenario

Identify Facts Analysis and
identification

P .
ropose Self-Directed
Solutions i
Learning
Identify lack
of knowledge

Apply New
Knowledge

| Reflect

Assess

Figure 2.2. Problem-based learning cycle — Adapted from Hmelo-Silver (2004)

Once the students get a better understanding of the problem, they are
expected to come up with potential solutions, or at least, a clearer idea of what is
being asked for (Schmidt, et al., 2019). However, as it has been stated by Hung et al.
(2019), itis natural that as part of the learning cycle, students struggle to find solutions
due to first, the lack of knowledge, and second, expertise to approach the tasks. As a
result, these knowledge deficiencies turn into what is known as learning problems that
are part of the self-directed learning, which is seen at the core of PBL, and that
according to Schmidt et al. (2009) is what PBL should aim for, students develop the

ability to regulate their learning so to progress in their academic journey.

At this point of the cycle, students usually apply previous knowledge, and ideally, the
new one that has been acquired after their individual reading and other academic
study, assessing the feasibility of their solutions according to what they have obtained
and the reasonability of them (Leary, et al., 2019). Once the cycle reaches an end,

students reflect on what they have learned, mostly evaluating the identification of facts
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and the solutions proposed, to later establish, what has worked well and what could
be improved for the upcoming tasks (Hmelo-Silver, 2004). Reflection could be seen
as the most important stage for this research, as it serves as the catalyser for the self-
and shared-regulation elements development of the learning process (Ryan & Deci,
2009).

Nevertheless, reflection is an element than although its prevalence and importance in
the academic context has been hardly reported, as students tend to avoid being critic
of their own progress, especially in big groups, when the number of group members
is greater than three, needing the presence of a facilitator who can support the

process.

Additionally, in the context of teamwork, Northwood et al. (2003) have studied the
application of PBL in health sciences and engineering programmes, with the aim that
the student’s learning is a direct result of diverse working processes towards the
comprehension or solution of a problem. In doing so, teaching methods such as
research projects, case methods, and design projects, among others, have been used
in small groups of students, around 5 to 10 members, with the support of a tutor, and

even, tutorless groups.

As a result of Northwood et al’s (2003) studies, it has been claimed that PBL
prioritises the process of learning over traditional teaching methods. Hence, PBL
highlights that learning is not a passive absorption akin to filling a glass with water;
rather, it is an engaging endeavour driven by learners' curiosity, interests, and

experiences.

Consequently, a PBL goal is to foster active investigation and creation, ultimately
leading to the development of deeper insights, expanded knowledge, and enhanced
skills; aspects that could be similar to the setting and design of the project
development used for my research, where potentially, the group processes and
facilitations skills could be developed from inwards; thus, students would lead their

own group by themselves (Wood, 2004).

On the other hand, Northwood et al. (2003) state that graduates who have undertaken
a PBL program would possess enhanced readiness for the evolving workplace
environment, claiming that these professionals, with a capacity for self-guided and

continuous learning, would contribute significantly to their workplaces by their
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adaptability to shifts and their capability to bolster their companies' competitiveness
in a global arena; nevertheless, there is a lack of specific evidence or data to support
such a claim, that graduates from PBL programs are inherently more adaptable or
better suited to the changing nature of the workplace compared to graduates from

other educational approaches.

Overall, PBL, informed by social constructivism, offers a valuable approach to
education, but careful planning, skilled facilitation, and critical reflection are essential
for its success. Its solely implementation without the incorporation of specific
adjustments based on the students’ learning needs and expected outcomes, could
limit its success with potential student’s aversion to work under the PBL umbrella
(Markula & Aksela, 2022).

2.3 Project-based learning

Project-based learning (PjBL) is a learner- and opened-centre approach that
aims to accentuate the student’s independence and teamwork by creating a
constructive collaboration that has the potential of solving a problem, with the creation
of a product (Brassler & Dettmers, 2017; Warr & West, 2020). PjBL encompasses a
series of goals that aim to help students develop knowledge and skills that can be
used across different subjects, for effective problem-solving and for collaboration
(Dolmas, et al., 2005; Guo, et al., 2020).

Similarly, project-based learning (PjBL) is also referred in the literature to describe a
methodology that combines learning process around projects (Thomas, 2000) with
professional skills development, disciplinary knowledge, and independent and flexible
learning, while accommodating a wide range of students’ learning needs (Warnock &
Mohammadi-Aragh, 2016), with the generation of a genuine product or outcome at
the end (Kolmos & de Graaff, 2014; Tan & Chaptman, 2016).

PjBL as a centred approach is one of the perfect scenarios where the combination of
professional skills development, disciplinary knowledge, organisation skills and
independent flexible learning takes place, preparing students for future learning needs

and making the way of the future professionals (Rooij, 2009; Graham, 2010).

Furthermore, PjBL has been used by teachers and lectures in schools and institutions
of higher education (Rooij, 2009; Capraro & Jones, 2013; Pryor & Kang, 2013),
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respectively, where project-based learning has played a central role through the
completion of genuine tasks, which in most of the cases, have been built based on

personal interests of the students (Grant, 2011).
2.3.1 Project-based learning research experiences

As one of the cases where PjBL has been applied, Dole et al. (2016) have
conducted and implemented, for example, studies using PjBL with a group of K-12
students — which would be the equivalent to S6 of the Scottish Education System —in

an American school.

Students, who have participated in the activity, had previously registered their interest
as its attendance was not compulsory. Topics of the projects were allocated based
on the interest showed by the participants, ranging from novel innovations, spy and
espionage, digital storytelling, crime scene investigation, and costume creator’s guild,
to topics that could be more challenging and advanced such as show off with
animation, robotics, and amateur aeronautics, to mention some of the great arrays of

areas.

During the week that the project took place, students worked in groups of around six
members, where they decided to choose a problem, or a project related to the group
topic. Groups were intended to work from 10:00 until 16:00; on the first day of the
activities, students were brainstorming, locating the resources they could need to use,

and planning a timeline for the activities for the week.

Also, teachers and staff were available to help and guide the students in the case they
might require doing so. By the end of the day, teachers involved in the activities met
to reflect on the development of the activities, challenges and difficulties faced along
the day. In the final day of the project week, Friday, students were expected to present

their products to an audience, that usually included their parents and teachers.

As a result of the study, Dole et al. (2016) have reported that skills such as problem-
solving, student collaboration and real-world connection, as the most prevalent, were
boosted because of the activities that had been undertaken along the project
conception, development, and completion. Furthermore, it was noticed how students

self-assessed their progress, given the fact that they had set a timeline at the start of
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the week for their own activities and project completion, that potentially could serve to

regulate their interests and ambitions.

The previously stated could be seen as one of the most important outcomes of any
PjBL implementation, when the individual develops the ability to evaluate their own
progress, leading to the improvement and refinement to self-regulate and adjust their

performance for any upcoming task or project.

In addition, abilities such as creativity, divergent thinking, and open-mindedness were
stimulated throughout the accomplishment of the challenges. Likewise, it was
informed that students had learnt to ask more elaborate questions and make

observations so they could identify issues that needed to be addressed.

The statement that students have learnt to ask more elaborate questions and make
observations to identify issues that need to be addressed is indicative of a positive
shift in their learning approach. This development suggests a move beyond rote
memorisation or passive absorption of information towards a more active and

engaged form of learning.

One key aspect of this transformation is the emphasis on critical thinking skills. By
encouraging students to ask elaborate questions, educators are fostering a mindset
that goes beyond merely accepting information at face value. This skill is crucial in
today’s complex world, where challenges often required nuanced understanding and
innovative solutions. The ability to formulate thoughtful questions indicates a deeper
engagement with the subjects, fostering a more profound comprehension of the

material.

Moreover, the mention of students making observations implies a move towards
experiential learning. Learning through observation allows students to connect
theoretical knowledge with real-world scenarios, enhancing their ability to apply
concepts in practical solutions. This approach not only aids in the retention of
information but also promotes a holistic understanding of the subject of interest of the

students.

However, the study raised the question of whether this shift in learning approach is
consistent across various subjects and disciplines. While it may be evident in some
areas, ensuring a holistic integration of these skills across the curriculum is crucial for

a well-rounded education. Also, a careful consideration should be given to the
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supporting teaching methodologies and evaluation strategies to ensure the

sustainability and effectiveness of this educational transformation.

Additionally, PjBL has been implemented across universities but with a higher level of
demand, and according to the educational stage of the students (English & Kitsantas,
2013) . This has been the case of Brassler and Dettmers (2017), who have carried
out a PjBL implementation through an observation-analysis during three semesters in

German universities.

Students, who were attending the course, came from different programs across the
university offer and were attending their fifth semester of their program; thus, groups
were made interdisciplinary, including those coming from psychology, economics,

pedagogics, law, and mechanical engineering programs, to mention some of them.

During Bassler and Dettmers’ (2017) study, five courses were analysed, which implied
48 groups in total, and who had been working in a semester project-related
assignment. In addition, while students met in their classrooms, researchers visited
them four times during the semester, observing how they worked, talking to some

group members and with the subject lecturers.

As part of the study, two surveys were conducted to the participants, at the beginning
of the project and at the end of it, where the aim was to identify the strengths and
weaknesses of the team members, establishing a comparison point so any skill

improvement and lack of some abilities could be recognised.

Given that the group members were from diverse programs, there was great variety
of project topics to choose from, ranging from the creation of a flea market to raise
money for a social cause, to the development of a project policy program for nuclear
power countries, the edition of a book on sustainable nutrition, development of a
successful strategy for immigrant workers, and even the creation of an inclusive urban
gardening project. At the end of the semester, students were evaluated based on the
quality of the report, the integration of the different subjects, the usability and

applicability of their product.

By the end of the study, it was concluded that skills such as project solving,
collaboration and communication in an interdisciplinary setting were positively
impacted through the application of project-based learning. It was also reported that

there was an enhancement of students’ understanding of having and using diverse
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perceptions when developing suitable solutions. The assertion goes further to
highlight the reported enhancement in students’ understanding of diverse
perspectives during solutions development, which in turn, could boost a much higher
interaction between student-lecturer; consequently, critical thinking might be
encouraged if what it is received as input or clues from the lecturer challenge students’

assertions.

Moreover, the projects have also served to approach the students to a very realistic
working environment, where professionals from diverse backgrounds, preparation
and seniority would work towards a product, as the topics were real and relevant to
their educational formation. The emphasis on an interdisciplinary setting adds depth
to the analysis, interdisciplinary collaboration is increasingly recognised as
indispensable in addressing complex challenges; hence, implying that PjBL could be
particularly effective in encouraging skills such as real-world problem solving,

collaboration, and communication within this context.

Also, the interdisciplinary aspect is especially noteworthy in a globalised world, where
diverse perspectives could contribute to innovative solutions. However, it raises
questions about the generalizability of the findings, as the effectiveness of PjBL may

vary across different interdisciplinary domains.

Furthermore, Fernandes (2014) who has used and applied PjBL as part of her
teaching practice, has reported how project-based learning supports the student’s
readiness for professional practice. This has been based on a three-academic project
implementation research, where it has been argued that the framework of PjBL allows
for a direct connection between theory and practice to be established, given the fact
that the projects faced are, in their great majority, real ones or close enough to those

in a real working context.

In addition, it has been noted that one challenge students face is the perceived heavy
workload, which can become an increased burden when not all team members
contribute equally (Fernandes, 2014). An aspect that could have the potential of
undermining the effectiveness of PjBL, as students, who are more passionate about
their learning process, might feel discouraged to participate and engaged
enthusiastically, if not all team members undertake similar workloads; aspect that has

been studied and reported by McQuade et al. (2020), presenting the challenges that
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teamwork brings, especially, when working in groups some team members tend to be

social loafers, not putting the same effort towards the task or activity completion.

The present work has used a wide scope project (i.e., broad and complex); therefore,
this study will be focused on the use of project-based learning, making a distinction

here between project-based learning and more general problem-based learning.

Project-based learning has been shown to be effective for learning (Helle, et al.,
2006), but to find out precisely why and how, it is needed to have a qualitative review
of group processes within PjBL, where the examination of students’ interactions is the

natural point of exploration.

Similarly, it is said that PjBL supports and promotes the self-regulation process, due
to the nature of the learning progression while students are constructing mental
representations for giving feasible solutions to address a diverse type of problems
(Zimmerman, 2008; English & Kitsantas, 2013).

Consequently, an important area for further exploration is the self-regulation
processes that groups use in project-based learning, as these finer details have not

yet been fully unpacked.

24 Self-regulation of learning

Self-regulation of learning (SRL) refers to the process as the self-generation
of thoughts and emotions, which are applied methodically and strategically as

required to generate an effect on the learning process (Meece & Painter, 2009).

It has been defined that self-regulation is based on three essential components,
metacognition, cognition, and motivation (Sinatra & Taasoobshirazi, 2018). For the
former, this includes the knowledge and regulation needed for understanding and
controlling one’s cognition; for cognition, it considers the necessary skills such as
problem solving, inquiry, and critical thinking that are required to solve a problem; and
for the latter, it centres on the attitudes and beliefs that impact the effective application
and improvement of the other two components, cognition and metacognition (Winne
& Perry, 2000).

In addition to the three already mentioned components, it has emerged a fourth factor,
emotions, which seems to have direct implications onto how students learning could

be motivated by positive or negative stances; where positive emotions towards a topic
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or task could motivate and support attitudinal and conceptual construction of
knowledge, a greater engagement, thus, better grades (Pekrun & Stephens, 2012),
and the opposite effect, that could potentially lead to aversion for the subject,

disengagement, lack of interest, and lower grades (Heddy, et al., 2017).

Furthermore, the study point outs that the presence of misconceptions, negative
emotions, and unfavourable attitudes within individuals can be effectively addressed
through conceptual change. The observed shifts in attitudes appear to be mediated
by concurrent emotional changes. This implies that interventions aimed at promoting
conceptual change not only contribute to altering individuals' knowledge, but also
exert a positive influence on their emotional states and attitudes. This insight holds
particular significance in the context of subjects that challenge individuals' existing
beliefs, particularly those within the realm of science, where emotional and attitudinal

components are frequently pronounced.

The studies and analyses executed by Schunk and Ermet (2000), Winne and Perry
(2000), Grant (2011), and Gross (2015) have provided solid frameworks that support
and explain the different processes taking place during the self-regulation of learning;
besides, they have enlightened elements such as problem-solving skills, awareness
and control of conceptual knowledge, critical thinking, reasoning, pertinent strategies
for success, that are essential for scientific proficiency, and which students could
apply to the regulation of their own learning (Anderman, et al., 2012; Asterham &
Schwarz, 2016).

When students are dealing with an assignment, tasks, or even projects, it is well
known that they normally require the continuous support of a tutor, who can give them
indications or provide insights that could lead ideally to the successful development
of the work (Hmelo-Silver, 2004).Therefore, there is a persistent need for schooling
students in strategies such as asking questions, goal setting, scheduling and
managing time, asking for assistance when they feel confused, outline, diagram,
review, summarize the information, arrange the environment, paraphrase, observe,
analyse data, interpret the evidence, reinvent, and adjust the practices according to

their needs.

As a result, all of these strategies aim to reach a point where the support and
intervention of the tutor could be less, resulting ideally in greater student

independence; thus, self-regulation and autonomy become the rule (Reeve, et al.,
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2008; Macaskill & Denovan, 2013); consequently, such strategies could ultimately
support and foster the independence of the students while working on an assignment
(Corno, 2008; Winne, 2004; Winne & Jaimeson-Noel, 2003; Wood, 2004).

The subsequent sections bring some studies that have been done having as the main
focus self-regulation of learning, its implications and applications, presenting the most

significant and relevant models that have been conceptualised and proposed.

241 Self-regulation as a teaching and learning tool

Lopez et al. (2013) have explored the study strategies that are used by first-
year organic chemistry undergraduate students in an American university. For their
study, they have used three strategies that students commonly use: weeklong study
diary, problem sets, and concept maps for the evaluation of self-regulated learning

strategies.

For the first one, students registered information related to time, location, and activity,
providing deeper insights into how students engage while studying, materials that are

used (e.g., textbooks, websites, and notes).

For the second strategy, a set of problems related to the subject was organised and
made available through a web service resource, where the students were expected
to post their solutions of the exercises so feedback could be provided, assessing their
problem-solving skills based on the use of self-regulated learning strategies such as

goal setting, self-evaluation self-monitoring, self-instruction, and self-reinforcement.

Concept maps as the third strategy are usually seen as snapshots of students’
knowledge, where the meaningful representation of the relationship between
concepts could be drawn; with these concept maps, researchers could acquire a
significant representation of the integration of factual, procedural, and conceptual

terms of the students’ knowledge structures.

Students attended individual interview sessions that were used to train and assess
them on the study outcomes. Four learning units of the subject were used for the
study, which had been previously identified as key to it. Sessions usually lasted
around two hours, which started with the training for the creation of an effective
concept map, providing instructions on the components (e.g., nodes, linking arrows,

linking phrases), and how they should be created, given them the chance of



Literature review 45

completing a practice map; subsequently, students were allowed the creation of one

concept map that was related to the topic.

Once the concept was completed, students were asked to work in a set of problems,
giving them three minutes for the completion of each problem so they could be carried
out during the session; however, the completion of problems during their own time
took longer than the three-minute limit. The final part of the session was centred on
how to suitably fill out the study strategy diary, guiding them through the process. The
process was repeated across learning units 2 — 4, lasting around one hour.
Furthermore, problem sets and concept maps were not taken into consideration for
the students’ course grade; those who had participated were compensated with a

voucher.

The information that was registered in the study diaries was coded using 14 self-
regulated learning strategies that have been compiled by Zimmerman and Martinez-
Pons (1986); problem sets were given a direct score, one point when correct or zero
points when incorrect. Concept maps were scored based on proposition accuracy,
where propositions are meant to be the smallest unit of meaning in concept maps

used to evaluate the connection between two terms (Ruiz-Primo & Shavelson, 1996).

One of the main findings of the study was that organising and transforming, reviewing
previous problems, reviewing previous notes, and reviewing texts are the most
common strategies used and applied by the students. Moreover, there was a lack of
strategies such as seeking information or assistance from peers or lecturers; hence,
showing how complex is to cause a shift towards the incorporation of new and more

effective strategies, which seems to be a tough task.

As a consequence, the lack of effective strategies shows how certain habits are
strongly attached to students’ strategic task approach, and the incorporation of new

strategies is not as easy as it could have been thought.

Besides, metacognitive strategies such as judging one’s own understanding, goal
setting, and planning were barely used. Additionally, it was found that students prefer
to study alone, except for very few, which could be seen as a lost opportunity, given
the positive benefits that those strategies could have on learning and academic
success, as the exchange of ideas and questions could nurture and challenge the

learning process (Treisman, 1992; Azevedo, 2005).
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Also, as an outcome of Lopez et al’s (2013) study, the creation of learning
environments that foster students participation in a variety of self-regulated learning
strategies is imperative; thus, they could develop a set of approaches, leading to the
improvement of conceptual and academic performance. In addition, the need for
promoting work group is essential for peer learning development and metacognition

during problem solving (Hoekstra, 2008).

Wallin and Adawi (2018) have researched the effectiveness of using reflective diaries
as a plausible method for the formative assessment of self-regulated learning in a
group of master’s students, who were attending a five-month engineering subject at

a Swedish university.

The main pedagogy that has been used for delivering this course is inquiry-based
learning, which is rooted in the concept that teaching, instead of accentuating the
memorization of information, should train students on how to think and act
scientifically (Lazonder & Harmsen, 2016). The course has a solid orientation towards
formative assessment, looking to foster students’ knowledge and skills along the

classes, incorporating the ability to engage in constructive self-regulated learning.

As an essential part of the activities of the course, a research project has been
included, using it as the main framework for the students to be introduced to reflective
diaries. Consequently, students were introduced to the purpose of the diaries and the
benefits they could offer to their learning process and project activities. Also, it is
relevant to mention that from the 4-member groups that have been organised for the
project activity, only one group of the class has been introduced to the reflective

diaries’ activities.

Therefore, students of that group were requested to write weekly their diaries around
a group of significant prompts, which were allocated in four categories of questions:
(1) what has happened; (2) how did you approach the situation, (3) why is it important,
and (4) what did you learn from it. Additionally, no marks were given for the diaries

activity.

Furthermore, for the analysis of the diaries, three key aspects of self-regulated
learning for conducting the theoretical thematic analysis as described by Braun and
Clarke (2006) were used: conceptions of knowledge, conception of learning, and

strategies for monitoring and regulating learning.
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From the excerpts that were analysed, it could be said that diaries could be an
effective mean to know and understand the knowledge that the students might have
regarding the subject, which in turn, could play a significant role in the knowledge
process construction, where students are thought to find their own answers, instead
of the exact one. Moreover, diaries have helped lecturers investigate the types of
learning conceptions students have and support the development of an appropriate

learning perspective.

Additionally, diaries have enabled lecturers to identify the self-regulation strategies
students apply, which might be difficult to observe in a typical classroom setting. This
provides insights that can help tailor feedback to enhance the overall student

experience.

Finally, an area for further investigation is whether the study's outcomes can be
replicated in a different engineering subject using the same methodology and
reflective diaries. It would be valuable to explore whether writing reflections based on
specific categories and guided by prompts produces similar results, or if there are

inherent elements that might limit their application.

Fryer and Vermunt (2018) have carried out a study in first-year undergraduate
students’ groups in seven departments of a Japanese university, examining how
current methods used for learning strategies could be improved to facilitate the
acquisition and retrieval of new knowledge. In their study, they have focused on two
aspects of the students’ learning strategies, the ways students manage or organise
their learning behaviours and the different processes that take place when new

knowledge is acquired.

During the first and last weeks of classes, different surveys related to regulation of
learning were conducted, with a focus on the longitudinal pairing of regulation (surface
approaches to learning, self, external, and lack of regulation). These surveys where
clustered in four groups, low quality, low quantity, average and high quantity, which
have been the main elements to compare students’ responses and see how the

students’ performance had changed across the academic year.

One of the most important conclusions from this study is the fact that although
students apply a moderate number of strategies to self-requlate and reach deep

approaches of learning, it seems that these are not enough to move from one group
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to another (e.g., from an average performer group to a high quality one), which could
be linked to the learning environment not being adequately supportive of the learning

process (Baeten, et al., 2013).

Also, groups that have been clustered as low performers did not show an
improvement in the self-regulation strategies, suggesting that when certain types of
students are left to their own devices, it is going to be very questionable that there is

an expected enhancement in their performance (Vermetten, et al., 1999).

In addition, there was an element that might be worth further exploration, how
appropriate the teaching-learning environment is in supporting the student learner
development, pointing to an element that has not only been noticed in that institution
but in other international ones as well, where the alignment of learning practices is

not a reflection of the expected outcomes in higher education (Baeten, et al., 2013).
2.4.2 Zimmerman’s model

Keeping to the previous concepts, one of the first and principal self-regulated
cyclical models was developed by Zimmerman (1995; 2008). In his studies,
Zimmerman has studied, explained, and researched the different strategies being

used and that influence the self-regulated learning process.

As a result, Zimmerman has identified and proposed the occurrence of three main
phases, represented in figure 2.3, that are usually displayed while students are
attempting to solve a problem or an assignment, and that ultimately will help learners
be focused on the actual tasks and as a result enhance their performance

(Zimmerman, 1998).
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Forethought Performance

Self-reflection

Figure 2.3. Zimmerman’s model — Adapted from Zimmerman (1998)

The first stage in Zimmerman’s (1998) model is known as the forethought
phase, which is the moment when the student faces the task at first, analyses it, sets

goals, and establishes a plan on how to reach the goals.

Once the forethought stage is completed, the performance phase is started. In the
performance phase, learners attempt to carry out the task while monitoring their
progress, using a series of self-control strategies to maintain themselves completely

involved and determined to finish the task.

The last stage of the model has been called the self-reflection phase, where learners
evaluate how their performance was, making a clear judgement of their failures or
accomplishments. This stage has a significant importance and relevance to the cycle,
for both, the conclusion of the current sequence as the impact that has caused to the
learner’s experience and learning efforts, and a direct influence on the forethought

phase as the starting point of an upcoming cycle (Zimmerman, 1998).

Zimmerman'’s (1998) model has served as paramount for different studies in the self-
regulation field; also, his model has proved to be one that has conveyed and explained
neatly the phenomena that students can experience when dealing with a task or

activity, and that not necessarily occur one after another. A factor that shows its
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relevance and importance as it has served as paramount for some of the most
relevant studies in the self-regulation field. In the following paragraphs, some studies
that have used Zimmerman’s (1998) model will be explored, showing some practical

implications and the evidence that have been grasped.

2.4.2.1 Studies in the self-regulation field

Widfield et al. (2008) have explored children’s valuing of task achievement
and how they regulate their behaviour in such situations. Per se, the reflection stage
could be seen as the one posing a significant relevance depending on whether the
students see the experience as positive, encouraging them to approach the coming
tasks, maybe enthusiastically; or on the contrary, causing a negative experience,
where usually the frustration of not getting the expected results might impact the task

completion and the start of a new one being directly impacted.

Another factor that has been the focus of Wigfield et al.’s (2008) study, is how the
student age impacts the task engagement and completion, which is going to have a
direct effect over how the relation values and self-regulatory processes change and
evolve over time (Widfield, et al., 2008). This has been seen in cases, where first-time
students attempt to complete a task, their behaviour has been weak, and as they
mature and experience more activities, their attitude and performance get stronger
and solid, ideally (Fredricks & Eccles, 2002); aspect that has been identified to be
essential, as the demands and complexity of the assignments or tasks tend to be
more complex, as the academic year progresses and the complexity of the activities

tends to increase.

Moreover, the valuing of activities engagement tends to decrease over time, where it
could be the case that children coming to school are excited about learning, interested
in new topics, and finding passion for some subjects; however, as students spend
more time in school, they start to see the setting as a workplace, causing a decline in
the interest towards some activities, resulting in a shift directed to tasks and activities

they might find more attractive to them (Jacobs, et al., 2002).

Furthermore, activity engagement could be jeopardised, particularly in those students
who do not see value in what they are doing; hence, the application of any self-
regulatory strategy that might lead to learning is neglected (Brophy, 2010).

Additionally, it has been pointed out that for the development of children’s motivation
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and self-regulation, there is a recurring need for implementing instructional programs
that stimulate both aspects, as these might be linked to high levels of achievement,
impacting positively the student’s progress and academic experience (Widfield, et al.,
2008).

Taking Zimmerman’s (1998) theories as the main reference, Toering et al. (2012)
have developed an instrument called the Self-Regulation for Learning Self-Report
Scale (SRL-SRS). This instrument has been created with the purpose of measuring
self-regulation of learning as a disposition, looking for the identification of strengths
and weaknesses related to the learning process. For examining the reliability and
validity of the instrument, it has been applied to a group of adolescent students from
secondary schools from prevocational and pre-university academic levels in the

Netherlands.

The SRL-SRS has been built based on the self-regulated learning strategies
proposed by Zimmerman (1998), and from there, taking into consideration six
performance aspects, planning, self-monitoring, evaluation, reflection, effort, and self-
efficacy, which are at the centre of the self-regulated learning (Zimmerman &
Martinez-Pons, 1988). Under the six aspects, fifty questions related to self-regulated

learning were allocated.

Initially, a confirmatory factor analysis was carried out to define that the six
performance factors were the appropriate ones for the observed data; hence, the
participants were divided into two groups, both being administered the test. Later, a
test-retest reliability was applied to a randomly selected group, applying twice the test,
with an interval of four to six weeks between the first and the second test, looking to
avoid that the participants were able to remember the answers given when completing
it the first time (Kawabata, et al., 2008). The completion of the questionnaire took

around 30 minutes.

Once the information was gathered and later analysed, it has been concluded that the
SRL-SRS instrument is reliable as a means to measure self-regulation of learning,
assuming it as a stable characteristic. However, the instrument might need to be
correlated to self-regulation with other factors such as behavioural and see if actual
learning of specific subjects is effective rather than a hypothesis. Also, the instrument

needs an evaluation that could establish a link between the score that a student gets
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and the actual learning that is happening, seeking for a clear indicator that could

predict a tangible knowledge progress.

It is important to mention and make clear that the self-regulation strategies, as
proposed by Zimmerman (2000) might vary when they are applied by individuals
within a group, or even when taking place in a group context, due to the limitations
that might arise, such as specific knowledge about the topic that is being discussed,
poor preparation for tackling the assignment, and even, lack of fundamental concepts
related to the subject (DiDonato, 2013). Also, constraints that students can face when
working with others, such as being timid so face fear of asking for peer’s help, and

emotional behavioural difficulties, can play an important role (Graham, et al., 2018).

Kempler and Linnebrink-Garcia (2007) have conducted a study where two small
groups (4 team members each) of 6" grade mathematics students at an American
school were observed. The observation process took place for 3 days (45 minutes
each day), where the students had been working on three tasks (plot some graphs,

interpret data, and calculate some base statistics) related to a mathematics unit.

The study has suggested that although both groups have made significant efforts
towards regulating their learning and engagement process, the type of regulation
strategies that were applied by the groups varied, indicating that self-regulation could
happen, butitis influenced by the group context; hence, the context of the group holds

a significant impact on the activation of certain strategies.

Behavioural regulation was one of the strategies that have been noticed the most
during the group meetings; this happened as an attempt to maintain the group
engagement, keeping in mind the time limitation and the deadline for the completion
of the tasks. Also, there was a case where one of the students was getting disengaged
with what he had been commissioned and another team member noticed it, offering
some sort of support. Furthermore, there was a sense of team cohesion and

membership as a result of the strategies implemented (Cohen, 1994).

Cognitive regulation strategies such as planning and monitoring were identified during
the study, noting that the patterns displayed by the students along the meetings were

like those that have been reported in the literature (Erkens, et al., 2006).

For planning, it was seen how the students work together at the beginning of the

activities to understand and explain the task directions. A noteworthy element that
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was observed in both groups was the demonstration of a more forward-thinking
planning; for example, this was the case when discussing what type of graph was the
ideal one to represent a set of data, which has been described by Santangelo et al.,
(2016) as part of their self-regulation and writing instruction research, where they have
studied more than 1200 students from grades 2-10, encouraging the students to
engage in planning activities such as generating, gathering, and organizing their
writing content, reporting positive effects as a result of the interventions (Harris, et al.,
2009).

When looking at monitoring, this has involved the collaboration of all team members
rather than a specific team member taking the responsibility. It was also reported that
one of the groups realised that one of the plots that was required, had been wrongly
drawn, which triggered a series of actions among the group member to tackle the

issue, being this a distinctive feature of the monitoring strategy.

Additionally, it was seen how both groups were working together, checking that the
calculations that had been executed were correct. Moreover, less effective monitoring
efforts such as superficial checks of peer’s work, without either extra explanations of
what was wrong or providing feedback occurred; and even, it was informed
undesirable attitudes of some members towards others. Despite the significant
relevance of the study, there is an element that might limit the applicability of the
findings, the number of groups that has been observed, where it is not clear if what
has been seen in these two groups could be replicated in a similar context with more
groups, where the regulatory phenomena among team members have led to a high
engagement and consistent learning, and what are the direct connections to off-task

behaviours when regulatory instances were activated by the participants.
2.4.3 The autonomy in the classroom

Stefanou et al. (2004) have researched the use and promotion of autonomy
educational mechanisms in teaching environments, and what their impact, whether
positive or negative, could be over students’ performance.

Deci et al. (1981) have reported that students show higher levels of intrinsic motivation
when they have been exposed to autonomy-oriented teaching environments, where
autonomy has been supported and stimulated; thus, increasing competence and
mastery of motivation among students. And the opposite has been informed, a less-
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intrinsic motivation case has been seen in classrooms where students have worked
under a more control-oriented style (Ryan & Deci, 2000).

Autonomy support can be recognised based on offering choice, offering explanations
of relevance, and offering the students the opportunity to express their concerns and
critics about the learning task, fostering independent thinking (Assor, et al., 2002).

Based on these elements, Stefanou et al. (2004) have deepened their studies, looking
into three distinctive strategies — organizational, procedural, and cognitive, that have
been associated with distinctive characteristics of autonomy support, aiming to
explain the relationship and impact that these factors might have on students’
autonomy.

The first one, organizational autonomy, is understood as the encouragement of the
student ownership of the environment, this could also include teachers’ attitudes that
offer students the option of choosing and agreeing certain processes such as group
norms, amount of progress that should be achieved towards a goal around a date.

The next one, procedural autonomy support, has been described as the way students
could use to present their ideas and concepts, for example, through the creation of
pictures and graphs to explain a concept, fostering student ownership of forms.

And the last group, cognitive autonomy support, looks to encourage student’s
ownership of their learning, where the teacher could be asking questions that
challenge students’ point of views, requesting them to generate their own procedures
to find a solution to a problem, evaluate their own results, or even the ones of their
peers (Logan, et al., 1995).

As such, Stefanou et al. (2004) have taken as an example and as the starting point of
their proposition, the research executed by Turner, et al. (1998), who observed for
about 8 months, 42 students who had been randomly selected from seven groups of
the sixth and seventh grades of three American elementary schools, investigating the
students’ involvement and teaching instructional practices.

Thus, groups were audio and video taped while attending mathematics lessons. The
audio-tape lessons were later transcribed verbatim, with the sole purpose of capturing
all the instructions given by the teachers and their particular teaching style. In addition,
groups have been classified as high-ability, average-ability, low-ability, and
heterogeneous.
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In this study, it was seen that teaching practices that were thought to foster higher
levels of autonomy do not always generate that behaviour in students, but may
produce the opposite, where students showed lower levels of engagement. Also,
there was the case in some lessons that seemed to be lower in autonomy support,
with small room for negotiation (e.g., time for the completion of a task), where students
developed a higher engagement and self-motivation towards the generation of ideas,
aspect that could have been expected to happen in a more autonomous class setting.

Organizational instances were easily identified, especially in those groups that were
centred on autonomy support (e.g., teachers letting students choose group members,
agreeing with them on deadlines for assignments, seating arrangements, and
providing materials), such processes could have a positive impact on the students by
making them believe they can have some control over their activities.

Also, procedural autonomy support instances were identified, where choosing what
material was used in the class projects, presentation style of a product, or the design
of their own formats. A particular case happened when looking at cognitive autonomy
support strategies, as these were strongly linked to what it was said by the teachers
in the form of statements, having enough influence for the creation and promotion of
cognitive autonomy conditions; this was the case when the teacher asked the
students to give a reason for their strategies choice, explain their approach to a
problem or solution, the application of different methods to solve a problem.

Furthermore, it has been found that organizational and procedural autonomous
strategies tend to support the process of becoming an independent learner to a lesser
extent than cognitive strategies, that may take students to a self-motivated and
unlimited participation in learning (Brophy, 1998). Despite these, whether or not
independent learning lasts in the longer term depends on the learners being engaged
in deep learning and being highly motivated (Roeser, et al., 1996; Middleton &
Midgley, 2002).

Additionally, Veenman, et al. (2005) have reported a case study where a group of 41
secondary students in the age of 12-13 years were asked to solve a series of
mathematical word problems without the support of a teacher and another series of
problems with metacognitive promptings. After analysing how the students reacted to
both settings, it was concluded that when students were given cues, there was a
predisposition to set goals, select relevant data, establish problem-solving steps,
monitor progress, check results, and even, draw conclusions related to the problems.
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Likewise, it was noticed how students’ performance was better when hints were
provided, posing strong metacognitive skills and mathematical performance, even
after the corrections for both sets of problems were shared with the group to adjust
the learning curve, than when the opposite case, non-cued series, happened
(Veenman, 2011).

As such, it could be understood that basic guidelines and indications have a significant
relevance for the students’ engagement and play an important role, no matter the
level of awareness and knowledge that students might have, certain indications could
make a significant difference in positively impacting learning progress and enhancing
students' consolidation of metacognitive and strategic skills when tackling
assignments.

2.4.4 COPES model

The idea that a self-regulated learning model conception takes as the starting
point the hypothesis that students use agency by monitoring and adjusting their
learning, has been used by Winne and Hadwin (1998) to propose a model to study

how students deal with a task.

The model has been called COPES, which is an acronym for conditions, operations,
products, evaluations, and standards (Winne & Hadwin, 1998). COPES describes and
takes as its baseline four sequenced stages of recursive cognition that Nelson and
Narens (1994), Butler and Winne (1995), and Winne (1995; 1996; 1997) have studied,

developed, and conceptualised in their research.

Therefore, COPES model hypothesises that a complete model of studying unfolds
over four essential and flexible stages (Winne & Hadwin, 2008): (1) task definition,
where the student first makes an idea of what the task is and what it entails; (2) goal
setting and planning, where the student is expected to define an objective and create
a way to achieve it; (3) enactment, when the plan that was previously defined is put
into practice; and (4) adaptation, as the activity unfolds, the student adjust the tactics
and cognitive structure that are going to impact the upcoming tasks (Winne & Hadwin,
2008).

As aresult, in COPES model, each stage of the model of studying could be explained
using five facets (Winne & Hadwin, 1998). Figure 2.4 represents how the facets occur

and that have been used to elucidate the 4-stage complete model of studying.
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Figure 2.4. COPES model — Adapted from Winne and Hadwin (1998)

The first facet of COPES model is Conditions, being defined as those
circumstances that have an impact on how the task will be addressed, which includes
conditional knowledge, for example, interests, learning styles, time constraints, could
be some of those aspects that are related and might influence the task definition

stage.

The following one is Operations, which are the cognitive processes, tactics, and
strategies that a student uses to tackle a task (i.e., searching, monitoring, assembling,

rehearsing).

The next facet is Product, outlined as the information that is created during the
operations facet, which could include opinions such as what the task is, plans for
coordinating study tactics, evidence of them — notes, answer to questions, concept
maps, and even, updates to standards for judging tactics of study as a way of

adaptation.

The subsequent one is Evaluations, described as the feedback about products that
could be either generated by the student or provided by an external source, which
could include judgements about the task during the task definition stage, judgement
about an incentive to achieving a goal, how easy or complex a plan might be, the

efficacy of putting into practice a plan.
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The last facet of the model is Standards, which are a set of criteria that are used to
check the products, for example, grading criteria for the task, motivation orientation

during the goals and planning (Winne, 2018).

As such, COPES model offers a framework for teamwork analysis, stressing out that
the decisions and results for each phase of the process are linked with the different
dynamics — internal, social, and environmental circumstances — acting as affordances

and restrictions for regulation (Hadwin, et al., 2018).

Additionally, COPES model has served as the bottom line for the work that has been
done by Hadwin, Jarvela and Miller (2011), where they have deepen the analyses of
the phenomena that are linked to self-regulation in the context of team group, and
how self-regulation evolves along the stages that students face while undertaking a
task that needs the participation of the different team members, under the affordances
and limitations associated to the learning process itself. Work that is introduced in the

following section.

2.4.5 Hadwin, Jarvela, and Miller — Self-regulation in the context of
groups

Hadwin, Jarvela and Miller (2011) have worked together investigating self-
regulated learning, focussing their attention on groups, and how team members
cooperate efficiently to accomplish group work, establishing a collective setting,
conveying and allocating tasks, and formulating strategies, incorporating the COPES

model (Winne & Hadwin, 1998) into their proposal.

As aresult, Hadwin et al. (2018) have developed a model that proposed the existence
of three modes of regulation of learning in a group working environment: self-
regulation (SRL), co-regulation (CoRL), and shared regulation (SSRL) (Jarvela &
Hadwin, 2013) (see figure 2.5).

These three modes of regulation could occur depending on the circumstances,
context, and social interaction that might be happening among individuals while

attempting to complete a task.
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Figure 2.5. Regulation in a group working environment — Adapted from Hadwin et al. (2018)

These modes of regulation are defined as follows (Hadwin, et al., 2011; 2018):

Self-regulation of learning (SRL) in a collaborative setting refers to the individual’s
action within the group that is connected to the way adaptation is performed while
interacting with other team members (Hadwin, et al., 2011). Self-regulation of learning
encompasses the individual responsibility of one’s cognition, behaviour, motivation,

and emotions as required (Zimmerman & Moylan, 2009).

Furthermore, SRL is genuinely metacognitive, knowing and evaluating his/her
adaptation; agentic, owning the definition of his/her own goals and perception — “/”
perspective (my task perceptions, my goals, and plans), and also, it serves as the
framework for his/her monitoring and evaluation (my adaptation, my task strategies)
(Jarvela & Hadwin, 2013).

In addition, self-regulation of learning is socio-historically and contextually situated,
being formed by personal and group experiences and beliefs, and shaped by the
situation and the shared task commitment (Jarvela & Hadwin, 2013). Also, it has been
apparent that self-regulated learning during teamwork is corresponding to the

occurrence of shared regulation instead of being divergent (Hadwin, et al., 2018).

Co-regulation (CoRL) is defined as the affordances and restrictions that motivate the
students’ allocation of planned activities, performance, deliberation, and adjustment
(your adaptation), that usually occur when there is interaction with other learners or
members of the group — “you” perspective (your task perceptions) (Jarvela & Hadwin,

2013), so temporary help may appear when any of the team members needs support
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to solve his/her assigned task (Hadwin & Oshige, 2011). In doing so, a momentary
and fluctuating support among team members takes place, where there is an
awareness of each other’s goals, beliefs, and progress development (your goals and
plans), as another peer is shaping them (your task strategies). Also, CoRL could
happen when cognition, motivation, emotions, or behaviours are momentarily

conveyed or emerged as necessary (Hadwin, et al., 2018).

Finally, Socially Shared Regulation (SSRL) is the manner in which diverse
perceptions, adaptations, tasks, goals, and plans are taken across the whole group
(Jarveld, et al., 2008). SSRL is transactive, where there is a contribution of different
individual perceptions that converge metacognitive, cognitive, behavioural, and

emotional.

SSRL is strongly metacognitive, as such, monitoring and evaluation are shared
among the members of the group — “we” perspective (Jarvela & Hadwin, 2013);
mutually agentic, hence, common goals and criteria (our task perception, our goals
and plans, our task strategies, our adaptation) are intentionally agreed so as to
measure and evaluate team progress; and it is socially and contextually situated, then
is shaped by individual and communal beliefs and experiences, creating a set of
shared conditions that are continually adapted as there is a joint engagement around
the task or assignment (Jarvela, et al., 2013). Additionally, there is an important
distinction that might be worth making at this point, co-regulation involves two
members of the group regulating the task together, whereas social-shared regulation

involves the whole group as an entity (Jarvela, et al., 2016).

What is more, one advantage that could be claimed for Hadwin et al.’s (2018) model,
it that among the self-regulated learning models, this model provides a more specific
and detailed explanation of the different stages and processes that could happen in a
group setting (Greene & Azevedo, 2007). However, this model has been applied to
the whole self-regulated learning process at a general level and has used the COPES
model facets without making a clear distinction among neither the COPES model
facets, nor the complete-model-of-studying four stages — task definition, goal setting

and planning, enactment, and adaptation (Schoor, et al., 2015).

Consequently, Hadwin et al.’s (2018) model application to granular interactions such

as discussing the task, reaching an agreement, creating a strategy, that normally
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happen in a group context are more difficult to analyse at a granular level, and even
more, when trying to make a distinction of the transactional stages that could occur

while shared-regulation of learning is happening.

Table 2.1 is a compilation that offers the definitions for each stage within the SSLR,
which have been adapted and used by Miller and Hadwin (2015) in the context of
team work, and that has been based on the research carried out by Butler and Winne

(1995), which have served as their studies bottom-line and framework.

Furthermore, tables 2.2 and 2.3 present some examples that have been provided by
Jarvela et al. (2016), which are related to the phases — task perception, goals and
plans, task strategy, and adaptation — within the SSLR, illustrating the definitions in a
real learning context, showing utterances of the interactions of 4 groups of students,
who have been undertaking some tasks and have had some sort of interactions while
accomplishing their work, indicating how the SSLR phases are displayed and
identified while different transactions, exchanges, and forms of collaborations happen

within teams.

The subsequent section presents an extension and continuation to the work
undertaken by Jarvela et al. (2016), that has been expanded by Schoor et al. (2015),
proposing a broaden model that aims to explain the transactions that occur under the
COPES model, the stages for the completion of a task, and the shared-regulation of

learning in the context of teamwork.
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Table 2.1.Socially shared regulation in context — Adapted from Miller and Hadwin (2015)

Socially-shared regulation

Task perception  Aligning individual task perceptions, beliefs and self-knowledge to negotiate shared:
(a)perceptions of task requirements, purpose, and social context, and
(b)awareness of our collective strengths, weaknesses, and task responsibilities

Goals and plans  Aligning personal goals and standards to negotiating consensus around joint goals,

standards, and plans to guide our collective task completion

Task strategy Negotiating and co-constructing strategies and approaches to attain shared-task
goals and standards, maintain motivational engagement, and mediate socio-

emotional challenges

Adaptation Collectively driving or making changes to joint task perceptions, goals, and plans
when needed for the current task or future tasks; collectively persisting and finding

solutions in the face of a challenge
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Table 2.2. Examples of socially shared regulation in context — Adapted from Jarvela et al. (2016)

Task perception Maria:  What is our agenda today?

Jani:  We should brainstorm ideas for constructing our case story.
Maria: Oh, that's right.
Jani: (reads the task instructions aloud)
Maria: ... so case description and analysis is needed.
Jani: | am wondering why the task deals with motivational problems, not self-regulation?
Pia: | think that motivation is part of self-regulation, or is it so...?
Jani: Yes, but it is easy to find motivation problem cases without self- regulation.
Maria: Hmm ... doesn't self-regulation actually help to handle motivational problems?

Jani: It depends on the problem, but let's integrate these aspects in our case description.

Goals and plans Anna: How should we progress to create a coherent answer for the task?

Matti: Could any one of us start by integrating the ideas?
Mari: Yes, why not first copy/ paste all ideas to the word document?
Anna: | can do that and write a summary. | like summarizing things.
Mari: OK, so you can include volition and feedback and add something about self-efficacy.
Anna: That's right. I'll summarize what we have now and send it for your additions by e-mail.
Mari: Very good!

Matti: | agree!
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Table 2.3. Examples of socially shared regulation in context — Adapted from Jarvela et al. (2016) (cont.)

Task strategy Jussi: Minna has an excellent definition about metacognition, why don't we use it, mine is much more
superficial.
Pauli: | can add a few aspects.
Minna: Yes, please, Pauli could add a few, such as a more specific definition of cognition.
Pauli: | can think about integrating Minna's and my own thinking.
Minna: Yes, let's conclude so that will add Pauli's most Important issues to the final definition. That will be
an excellent answer to the task.
Adaptation Manda: What's our plan for this assignment? Last time [assignment 1], we split it up. Are we doing that
again?
Riley: We all contributed really well last time but each did very individual work. We need to do a more
effective job of working together this time.
Mari: Yes, why not first copy/ paste all ideas to the word document?
Shay: We didn't really change anyone's parts. | think since we didn't read what people did, we missed
out on a chance to pool our knowledge and do better.
Manda: Okay, so let's make sure we give feedback on each other’s answers in order to use all our

knowledge in solving the problem.
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25 Coding Scheme for the analysis of Socially Regulated Learning
(CASoRL)

Schoor et al. (2015) have carried out a revision of the terms and concepts that
have been used for the description of regulation of learning and that are directly
related to cooperative and collaborative learning, making a specific emphasis on the

regulation that occurs during the group process.

In the teamwork context, it has been said that socially shared regulation is associated
to the specific circumstances of the learning stage (Greeno, 2006), which is not the
same case for co-regulation, where the social environment (i.e., the team) is used to
assist an individual with regulation (Jarvela & Hadwin, 2013). In addition, in socially
shared regulation of group processes, the focus of attention is on the group as an
entity, and not on any specific team member (Reimann & Bannert, 2018), which is the

specific case of my research.

From Schoor et al.’s (2015) revision, a special interest has emerged in the COPES
model (Winne & Hadwin, 1998), which has been fundamental for the conception of
the three modes of regulation of learning in the context of collaboration — self-
regulation, co-regulation, and shared regulation, and that have been presented by
Jarvela and Hadwin (2013).

In their analyses, Schoor et al. (2015) have delved into the COPES model, through
the categorisation of its facets — conditions, operations, products, evaluation, and
standards, applying it across different forms of regulations such as self-regulation of
learning, socially shared regulation, socially shared metacognition, among others,
which have been found in the literature and that are associated to cooperative and

collaborative learning.

The previously mentioned forms of regulation have been identified following a
regulatory loop model, using the ‘I, you and we’ perspectives. Besides, in Jarvela and
Hadwin’s (2013) work, the application of that regulatory loop seems to have indicated
a non-dependency among facets and stages — task perception, goals and plan, tactics
and strategies, and adaptation, which ultimately do not reflect on the intricate
relationship that might exist in a mode of regulation. In some cases, the product of a
task could become the standard for another one, thus, a certain form of association
could be established (Schoor, et al., 2015).
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As a result of this revision, Schoor (2018) has developed a coding scheme with the
aim of analysing group discussions from a diverse number of sources (e.g., videos,
audios, and chat protocols) in collaborative learning that relates to different forms of
social regulation of learning. The coding scheme has been called CASoRL, which

stands for Coding Scheme for the Analysis of Social Regulation of Learning.

In order to use the scheme, the data are expected to be segmented into coding units
that are suitable for the research question, for example, which modes of social
regulation occur according to the environment; once this is executed, the first step to
follow is the identification of regulatory utterances, that has been called auxiliary level
and that has been developed based on the four stages of a complete model of
studying (task definition, goals and plans, enactment, and adaption) (Winne &
Hadwin, 1998), proposing a variation into task definition, planning, cognitive task
processing, and regulation, and incorporating acceptance, coordination and ‘other’ for

a much clearer differentiation of regulation instances.

Table 2.4 expands the definitions and provides examples in context of how the

instances might look like (Schoor, 2018).
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Table 2.4. CASoRL — Auxiliary level, adapted from Schoor (20718)

Coding category

Definition

Example

Auxiliary level — AL: Coding content

Task definition

Planning

Cognition

Regulation

Acceptance

Coordination
Other

Talking about what the task is

Talking about what to do in order to solve the task (general
strategic procedure)

Talking about the solution of the task, but also constructing
or sharing the knowledge that is necessary for the task

Monitoring, evaluation or controlling of task definition,
planning, cognition, or regulation

Fast and simple acceptance of statements that were coded
task definition, planning, cognition, or regulation

(Technical) Coordination of the learning partners

Off-task; not codable

“We are supposed to develop an outline in
point form”

“Let’s take you handout and add things if
necessary” (at the beginning of the
cooperation after an individual phase in
which an individual handout was produced)
“l think it is important that she shows Leo
that he can improve his performance by
good hard work, for example via formative
assessment’

“I think really enhancing motivation would be
points number 2 and 3”

“That’s great”

“OK”

“I'll write this into the handout, ok?”

“We go home”
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In the second step, considered to be the principal level of the scheme, the utterances
that have been previously assigned a category of regulation in step one, are now
coded based on the social perspective depending if the operations, products,
evaluations, and standards (OPES), which have been adapted from the COPES
model (Winne & Hadwin, 2008) are shared (we perspective), someone else’s (you
perspective), or the speaker’s (/ perspective), resulting in the assignment of a mode

of regulation (Schoor, et al., 2015).

Schoor (2018) has decided not to consider the conditions facet of COPES model, as
it seems not to explain a shared regulated mode but to offer the possibility of switching

to a different mode of shared regulation, as explained by Schoor et al. (2015).

Table 2.5 offers a much deeper detail for the principal level of the scheme, providing
a definition and examples for every single perspective occurring under the OPES

structure.
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Table 2.5. CASoRL - Principal level, adapted from Schoor (2018) (cont.)

Coding category Definition Example

Principal level — PL: Perspective of OPES — Operation, Products, Evaluation, Standards (Winne & Hadwin, 1998)

Operation Actions being taken or supposed to be taken, e.g., writing something into the joint product. Main question:

Who does something, is supposed to do something, or has done something?

We We have done something / are supposed to do something/ “Great, this looks good!” (Referring to the
do something jointly produced solution / what we have

done)
You You have done something / are supposed to do something/ ‘I think you made the task unnecessarily
do something difficult because you wrote so many details”

I | have done something / am supposed to do something/do  “This looks very confusing now” (referring to

something something that he himself has changed in
the handout)
Product The currently strived for results, e.g., the joint task solution but also the solution for an unclear question

about the content or things alike. Main question: Whose product is being talked about? Their own, another

one’s, the joint?

We It is talked about our joint product “Great, this looks good!” (Referring to the
jointly produced solution / what we have

done)
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Coding category Definition Example
You It is talked about your product (the product of the other) “You have written way more than an outline
and definitions”
I It is talked my product (the product of the speaker) “What do you think about my outline?”
Evaluation The comparison of actual state and ideal state. Main questions: Who evaluates? Who is supposed to
evaluate?
We The evaluation is done jointly or is supposed to be jointly ‘Do we this as the final version?”
You The other person evaluates or is supposed to evaluate “What do you think about my outline?”
I The speaker himself/herself evaluates “You have written way more than an outline
and definitions”
Standard The goal or the ideal state that is used to be compared with the current state. Main question: Whose
standard is used or is supposed to be used?
We A joint standard is used “We agreed upon writing in note form, and
this is now continuous text”
You The standard of another group member is used “What do you think about my outline?”
I One’s own standard is used “l think you made the task unnecessarily

difficult because you wrote so many details”
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CASOoRL has established two essential criteria for its application, a) regulation always
happens with regards to a standard or goal, and b) regulation will always involve
higher-level processes such as monitoring, evaluation, or controlling (Schoor, 2018).
Also, CASoRL has been designed for any type of group discussion in collaborative
learning, being the only scheme that distinguishes more than three modes of social
regulation of learning, given that similar models that have been proposed in the
socially shared regulation area, such as the work executed by Hurme et al. (2009)
and Rogat and Adams-Wiggins (2014), have assessed only one or two modes of

regulation.

CASoRL’s reliability has been verified through a pilot study that took part on a
computer-supported collaborative learning, where two researchers coded 14 pairs of
interactions, equivalent to 527 tries, reporting a high rate of inter-reliability; because
of this pilot study, its validity is presumed (2018); however, the results of this pilot are
yet to be published. Finally, as CASoRL has been conceptualised based on
theoretical and empirical evidence, more explicit empirical tests are required to

demonstrate its relevance and applicability within the educational context.

The following section presents the studies that have been done by Schunk and Ertmer
(2000) and Perels et al. (2005), with special focus on activities that have been

designed to promote self-regulation in the context of teamwork.
2.6 Activities to promote self-regulation of learning

As self-regulation is recognised to have a crucial role in learners’ success,
educators have tried to come up with ways to promote self-regulation (Breitwieser, et
al., 2022).

In trying to elucidate how self-regulatory competence could be encouraged through
some methodological interventions, Schunk and Ertmer (2000) have proposed four
elements to be considered to fostering self-regulatory strategies and self-efficacy for
learning, (1) give students a considerable responsibility over their own learning, and
not only rely on social models; (2) self-regulation research should be carried out in
the context of content area learning, suggesting that when self-regulatory methods
are connected to academic content, there is a higher probability that students learn
how to apply them in a learning environment; (3) self-regulation processes should be

taught and integrated in different subjects; thus, the strategies transfer issue is
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avoided and adjusted as needed; (4) self-reflection practice should become a habit
so evaluation of students’ own progress is performed, allowing them to adjust certain

factors that might be causing underperformance.

However, in Schunk and Ertmer’s (2000) research, there was an evident need to
expand and actually, put into real practice their assertions, specifically, those referring
and connected to the teaching of self-regulation processes and self-reflection as a
habit, aspects that have been more theoretical oriented presented than practical

applied in the context of teaching and learning.

Following these elements and the need to explain how self-regulation could be
integrated in the classroom environment, Perels et al. (2005) have proposed a model
of self-regulated learning that incorporates the self-regulation theories and concepts
of problem-solving, and that follows a sequence of learning stages. Three phases

make up the model, pre-action, action, and post-action, which are defined as follows:

In the pre-action phase, the task is the starting point of the self-regulation process,
and it is at this stage where students set their goals (Zimmerman, 1998), which are
going to be influenced by their motivation (intrinsic and extrinsic) (Ryan & Deci, 2000)
and environment; also, self-efficacy has been included in this phase, as a factor that
could have a positive impact on self-regulatory factors such as effort, persistence, and
achievement (Schunk & Ertmer, 1999).

The next phase, action, is concentrated on the learning strategies (cognitive,
metacognitive, and resource management) that could be used by the students
(Pintrich & de Groot, 1990).

And the last phase, post-action, is focused on self-reflections, distinguishing self-
judgements and self-reactions that could emerge once a task is completed (Bandura,
1986; Zimmerman, 2000).

Consequently, Perels et al.’s (2005) model has been applied to assess its pertinency
and helpfulness in improving students’ learning competencies in mathematics, while
combining self-regulation and problem-solving strategies. Therefore, 240 students of

the 8" grade from three German schools participated in the study.

The training program took place during 6 sessions on a weekly basis during the

afternoon, lasting about 90 minutes each. A pre-test was applied at the beginning of
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the study, which contained a self-regulation questionnaire and a problem-solving test;
then, during week one and four of the study, an analogous problem-solving test and
the same self-regulation questionnaire were conducted. The pre-test was used to
establish a baseline and allow comparison of students’ performance before and after

the training.

In the self-regulation questionnaire, the students were given a series of statements
about goals, motivation-volition, learning strategies, self-reflection/handling errors,
and self-efficacy. Statements such as ‘when studying, | copy my notes over to help
me remember material’ and ‘I like what | am learning in this class’ (Pintrich & de Groot,
1990) were included, which should be evaluated by selecting one of the options from
a 1- 4 scale (1= 1 don’t agree at all; 2= | don’t agree; 3=I agree; 4=I agree completely).
For the problem-solving test, 17 problem-solving tasks related to basic mathematics
and heuristic strategies such as working forward and backwards, and the principle of

invariance, tables, figures, and equations, were included.

Students were assigned to four experimental conditions, (1) self-regulation, (2)
combined training (self-regulation and mathematical problem-solving), (3) problem-
solving training, (4) no ftraining (control group). For assuring an appropriate
deployment of the training, students were assigned to one of the experimental
conditions and were divided in groups of no more than 19 students, including the

control groups of up to 25 members.

The first day of the training started with a description of the model of the combined
training, and then asking the students to use their strategies to solve a mathematical
exercise; later, the heuristic strategies were explained and put into practice using a
couple of examples. At the end of the session, a general reflection related to problem-
solving strategies use and how to regulate the attention was held. Two subgroups
answered a series of questions before and after their homework for the duration of
the intervention. The learning diary invited the students to observe and reflect upon

the session to support the training progress.

For the subsequent days of the training, the other heuristic strategies were taught and
so were the self-regulation strategies (i.e., how to set goals, volitional strategies, self-
reflection). During the 4" day of the training, a summary about the previous training
days was given to the students; additionally, for this day, a special focus was given to

motivation, as a crucial element associated to self-regulation. For the last day of the
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training, a review of the program and self-reflection and how to handle errors were
presented to the students. The day was concluded with the students being taught how

to connect all the different strategies that made up the program.

It was found out that after this intense training an effective improvement was noticed
in students’ performance when applying problem-solving skills. However, this was not
the case for the self-regulation component, where results did give indicators of
enhancement but not as strong as those related to problem-solving skills. This is a
clear indication that these self-regulatory strategies are more difficult to train
compared to problem-solving skills. Nevertheless, the combination of both
pedagogical strategies appears to be beneficial to the German grammar learners’

performance.
2.6.1 Essential knowledge strategies

Svinicki (2004) has researched extensively the necessary metacognitive aspects that
a learner needs to put into practice and what learning strategies and tactics could
serve him/her so they could be more in control over their learning process, more
reflective about, and know what they can derive from it; hence, certain level of
knowledge on learning is reached. Therefore, four aspects of knowledge on learning

have been included as essential to cognitive aspects:

(1) knowledge of strategies and tactics — students need to know what tools are
available so they can control their learning progress; thus, when a strategy that has
been used is not shedding the expected outcome, they know about the existence of
others.

(2) knowledge about task demands — tasks are going to have different cognition
needs depending on the subject or area that is being studied; hence, students are
required to comprehend what strategies are the most suitable to put into practice
accordingly.

(3) knowledge about themselves as learners — knowing what strengths and
preferences one has could play a significant role when learning; some learners might
ignore them, missing the chance to make the most of particular strategies that could
work for them, while using others that are unfitting for their learning needs, and

(4) executive process knowledge — students who know how to monitor their

leaning progress, set goals and make plans to achieve them, and admit when they
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are stuck and what to do about it, will have a significant advantage when learning,

and surely, have already mastered the other three aspects.

As a result, if a learner can control his/her metacognitive processes and effectively
use his/her knowledge, directing them towards a goal, the most probable outcome
would be a successful completion of the task or activity (Svinicki, 2004). Hence,
knowledge is acquired as a form of concepts about a set of related characteristics,

objects, symbols, or events that share common elements in context (Schunk, 2011).

2.7 Summary

This chapter has presented as assortment of studies on which this research
has been founded. It has provided a set of foundations that have served to identify
the gap that this thesis seeks to bridge, providing a justification to further examine
students’ teamwork. Finally, aiming to make up an addition to the body of knowledge,
in particular regarding autonomy and self-regulation processes within groups’

interactions.

The next chapter (3) will describe in detail what methodology has been used along
the research for the analysis of the data corpus, and the method that has been
conceptualised for the definition of a scheme to be added to the self-regulation under

an educative framework.



3. Research design

This chapter describes how this research has been carried out. It outlines the
theoretical framework under which the research has been conceptualised and
undertaken. It also presents the methodology of analysis, including the type of
qualitative methods that have been explored, evaluated, and used for the data
analysis, and the methods of data collection that have been applied throughout this

study.

Furthermore, the chapter also describes how the data analysis has taken placed along
the development of this research, presenting a detailed description of the transcription

and data sessions as essential processes to this study.

3.1 Theoretical framework

For the development of this research, there was the need to identify the
underpinning learning theories that were most aligned, and also closer to the shared
regulation of learning phenomena, which has been researched in the context of

project-based learning, being a central element to this study.

Among the theories that have served to explain how people usually learn and that
have influenced educational practices over the years, already introduced across
section 2.1, behaviourism, cognitivism, and constructivism are the most relevant to
the learning context where this research has been undertaken (Kincheloe, 2005). The
latter, constructivism, was the one that has served to frame this study, but specifically,
a variation of constructivism, social constructivism that posits that learning is an
active, collaborative process where individuals construct knowledge through social

interaction and engagement with their environment (Oldfather, et al., 1999).

Consequently, the principles of social constructivism stress that individuals actively
construct knowledge and understanding through social interaction, discourse, and
engagement with their environment (Detel, 2001). Hence, social constructivism

highlights the dynamic and reciprocal nature of learning, where individuals co-
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construct meaning through dialogue, collaboration, and negotiation of ideas (Kalantzis
& Cope, 2012).

Furthermore, social constructivism emphasizes the role of learners as active agents
in their own learning process, advocating for student-centred approaches that
promote autonomy, critical thinking, and metacognitive awareness (Jackson, 2010).
Aspects that have led this research to take a naturalistic and qualitative analytical
approach to investigate the occurring phenomena in an authentic learning

environment.

3.2 The project assignment context

As introduced in section 2.2, problem-based learning (PBL) is an educational
method, where an ill-structured problem is introduced to the learners, triggering the
learning process with a loose support (Wijnia, et al., 2019); and it is here, where PBL
offers a great framework, as there is no unique right answer to the challenge that has
been posed, opening the discussion and stimulating a series of interactions among
learners, that in the best scenario, would lead to the conception of a feasible solution
(Dolmas, et al., 2005).

Besides, project-based learning (PjBL) as a variation of PBL, gets a significant
relevance in the higher education context due to the fact that students could address
a real problem, or one much closer to those faced in a professional environment
(Warnock & Mohammadi-Aragh, 2016). In doing so, students are expected to
organise their own activities and distribute the working load among themselves,
subsequently, a solution is perhaps proposed; lecturers and tutors would act as
advisors rather than as formal academics. Duration of the activities to solve the
problem could take a significant length, with the delivery of an end product, such as a

report, plan, model, etc. (Helle, et al., 2006).

Consequently, during the first semester of the CP306 Process design and Simulation
module — from September to December, students have been working on the
completion of a series of problem-based learning cases, covering aspects related and

relevant to a characteristic chemical process design project. The topics are:

— The business case and market for designing a chemical plant
— Preliminary design (Material and energy balances, producing a chemical

database, development of a process flow diagram)
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— Safety and environmental implications of chemical process design
— Specific equipment design (heat exchanger design, pump design and selection,

phase separator design).

These topics will be then the bottom line for the completion of the concept-project for
semester 2 — from January to March. The module lecturer has conceived the
assignment applying the general structure of the PjBL methodology, around the
proposal of a conceptual process design of a plant to produce a chemical product,
which is particularly used in the chemical and process industries, agricultural, and

mining sectors.

The assignment has been presented to the students in a memo-file style (see
Appendix 1). The document details every single requirement that is expected to be
submitted as part of three main deliverables: technical proposal, basic engineering
design report, and the delivery of a presentation to a fictional client board of directors;

it also made specific mention of key dates for each activity.

The first deliverable that has been required as part of the assignment is the technical
proposal, which has been divided into six elements for the report submission — see

figure 3.1 for reference.

Executive summary

Proposal basis Proposed Technical and | | Process block || Risk analysis
technologies economic diagram
assessment

Figure 3.1. First deliverable — Technical proposal

These six elements have also included specific information about the process;
thus, the decision-making process is expected to be more robust and so enough, and

in-depth discussions and analyses could take place along the group meetings.

The second part of the submission is a report that has been framed for the basic
engineering design report. As follows, this report has been organised into twelve
elements, including but not only exclusive to engineering aspects, environmental, and
economic considerations. Figure 3.2 presents the sections that make up the

submission.
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[ Executive summary ]
N N N N N
Process Process flow Mass & Process Equipment list
description diagrams energy simulation and
and basis balances calculations
- . AN AN AN J
N N N N
Equipment Preliminary Capital cost Heat Design
specifications || hazards analysis estimations integration decisions and
and_Ut'“t'eS and utilities assumptions
N o\ sstmates )L ) \__estimates ) \_ J
[ Appendices ]

Figure 3.2. Second deliverable — Basic engineering report

The third part of the assignment is a presentation of the basic engineering
design to the board of the ‘company’ that have requested the plant design, showing
the development and outcomes of the preliminary conceptual design. This
presentation is key for the further progress of the project, given the fact that students
will receive direct feedback regarding their progress, and if incorporated, a

realignment and redirection of their project activities could take place.

Table 3.3 presents the per cent weights that have been assigned to each activity that
has taken place across the academic years. Furthermore, for the second year of data
collection (2018 — 2019), the first three components have been removed as they were
no longer considered as part of the assessment criteria, giving more relevance to the
project report, individual tests, and quizzes. It is important to mention that although
during the 2018-2019 academic year a data collection occurred, it has not been used

in this research; instead, it used exclusively the 2017-2018 audio- and video-recorded

data.
Table 3.1. Assessment detail
Academic Assessment type / Weighting (%)
year PBL Reflective  Group Project Individual  Simulation
summary  portfolios  presentation report test quizzes
2017 — 2018 15 5 10 30 30 10

2018 — 2019 45 45 10
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Furthermore, during the subject classes, students had access to the subject teaching
assistants or class facilitators, where they had the chance to ask for any type of
support towards the project-based learning cases and project completion activities.
For the latter, there was a constant monitoring of the project tasks that were expected
to have been covered each week, keeping a record of how they were dealing with the
project assignment, and in the event, any nuisance was identified, this was to be

reported to the lecturer for further support and clarification.

Also, the team groups had available a specific on-demand weekly slot with their
lecturer during the whole academic year, that could be booked to ask for support
concerning the class and project activities, seek technical advice regarding the project
proposal, and even, discuss any problem that the teams were facing. Being an
important class arrangement to address and tackle issues that could impact the

performance of the teams.

Additionally, it is relevant to make a clear statement about what my position was
during the audio- and video-recorded project meetings and plenary sessions. The
data have been collected during the 2017-2018 academic year, make up the main

source of the data corpus that has been used along this research.

The compendium of files has been produced by two members of the SkIL (Skills,
Interactions, and Learning) research group; process that took place while | had neither
started my research nor had any academic relationship with the Chemical and
Process Engineering Department. Besides, | did not have any academic and social

interaction with the students, members of both focus groups.

A data collection was done during the 2018-2019 academic year, where | had an
active participation; however, this data corpus is raw data, since it was neither
explored during the completion of this study nor has been processed. Likewise, the
contact with the group of students during the project meetings was kept at minimum,
which was almost similar to the interactions that | had with them during module
plenaries, avoiding any possible interference with their activities and alterations to

their behaviour.

Lastly, the marking of the project assignment submission was done by the module

leader, where | had no participation or involvement whatsoever.
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3.3 Methodology

One advantage of studying teams is the fact that they are common, not only
in academia but also in industry and real life (Einola & Alvesson, 2019). Thus, they
create the perfect setting to be able to identify patterns of how students develop
shared regulation, via common behaviours that individuals show when dealing with

tasks that involve mechanisms of regulation (Saab, 2012) (see figure 3.3).

Identify Mechanisms of

patterns regulation

Figure 3.3. Motivations to study teamwork in academia

As previously described in Chapter 2, it has been fundamental to comprehend
how collaboration, and specifically self-regulation, occur within a group context, and
whether or not the associated transactions and interactions lead to the successful
completion of the task that has been assigned (Hadwin, et al., 2018). Similarly, how
the various stages of the cognitive process take place: search of information in the
surroundings and memory, definition of goals, tackling the task, and adjusting the

strategy to face future goals (Winne & Hadwin, 1998; Winne, 2018).

This research is focused on the investigation of students’ behaviours in teams (i.e.,
team self-regulation strategies, self-evaluation, goal setting and planning), and their
performance features (i.e., task perception and completion, strategy knowledge,
engagement, and the quality of the final project outcome), when dealing and
undertaking project-based learning (PjBL) activities in a chemical and process

engineering design course.
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Furthermore, a qualitative analysis approach has been selected for the analysis of the
data corpus, being more suitable for video and audio research as it allows researchers
to capture and analyse the rich, nuanced information that is contained in these types
of data. Audio- and video-recording data can reveal a wide range of information about
people’s experiences, beliefs, and perspectives, including their nonverbal
communication, body language, tone of voice, and interactions with others
(Macnaghten & Myers, 2013).

Also, qualitative approaches allow researchers to analyse rich data such as audio and
video files in a holistic way, taking into consideration different factors that could
contribute to meaning (Bryman, 2016). This has been the case, where a researcher
has used a qualitative method to study and describe how egocentrism is developed
in a group of children while they were in their house. They were video recorded during
the afternoons, while interacting among themselves and also with their parents,
aiming to structure a typology of practices and statements of the children in different
episodes (Flick, 2018).

3.3.1 Qualitative methods

A qualitative method is an approach for researching that commonly uses
words as data (Braun & Clarke, 2013), organising, accounting for, and giving a
meaning to the data (Cohen, et al., 2011). Therefore, this research uses the written
speech of the students’ interactions as the main data corpus, to later describe these

exchanges, making sense of them in a defined and structured way (Schreier, 2012).

Due to the nature of the data that have been collected for this research, three
qualitative methods for the data corpus analysis have been considered. These

methods are introduced in the subsequent sections.

3.31.1 Qualitative Content Analysis

The first method to be explored was Qualitative Content Analysis (QCA). QCA
is a method that is used to describe the meaning of qualitative material in a systematic
way (Schreier, 2012), and where content and context of the data are analysed (Ritchie
& Lewis, 2003).

The method starts with deciding the research question that is going to be explored,

followed by the selection of data excerpts, and then, the construction of a coding
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frame — involving distinct categories with their subcategories. Later, it divides the data

that are of interest to the researcher into units of the coding frame.

Once all these stages are executed, trying out the coding frame through double-
coding, where each unit of analysis is coded independently by two or more coders.
The coders then compare their coding results and discuss any disagreements. Thus,
this process helps ensure that the coding is consistent and valid. All these are
essential to see how it fits in the data corpus and evaluate, if some modifications or

adjustments are needed (Schreier, 2012).

For ensuring the significance and accuracy of the framework that have resulted from
this approach, two elements need to be satisfied, reliability and validity (Hsieh &

Shannon, 2005), which are common among qualitative methods.

Reliability is understood as how replicable could be the findings of a research; it is
said that due to the human nature of the researchers, coding errors are an inherent
element and can only be minimised but not avoided (Silverman, 2011); thus, certain
criteria should be met for a model to be reliable: stability, reproducibility, and accuracy.
The former is achieved when there is clear tendency in the coders to consistently re-
code the same data corpus, exactly the same way over a period of time; reproducibility
criterion is accomplished once a group of coders have reached a tendency of
classifying categories in a similar way; and the latter, accuracy is the level that the

categorisation of the data relates to a defined standard (Lewis, et al., 2014).

Validity has been defined as what grade of acceptability and accuracy a research
outcome has achieved (Lewis, et al., 2014). Seale (2012) has described three
elements connected to validity and that are part of the scientific tradition:
measurement validity, which is the extent of a measure to capture the concept that it
intends to describe; internal validity, how well supported casual statements are by the
study itself; and external validity, the level that the findings of the study can be

generalised to populations or to other settings.

The subsequent steps in the method are the analysis, interpretation, and final
presentation of the results (Schreier, 2012) (see figure 3.4), giving specific emphasis
over the first two and last steps of the method. In addition, despite the data and
research question, the steps that are followed when using QCA are the same
(Schreier, 2012).
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Qualitative Content Analysis Steps

Decide on the . . Divide the material
. Select the material —{ Build a code frame [—{ . . .
research question into units of coding —‘
\_ Try out the coding | | Evaluate and modify | | Perform analvsis Interpret and
frame the coding frame Y present the findings

Figure 3.4. Steps in Qualitative Content Analysis

Additionally, QCA is one of the qualitative methods used to analyse substantial

amounts of data that come from different domains.

As one of the limitations that Qualitative Content Analysis could have, the
categorization of the text based on preestablished theories might downplay the view
of the content as it is, instead of opening the richness of meaning of the data that is
yet to be exploited, and that could potentially lead to an in-depth analysis (Mayring,
2000). Also, the use of paraphrase to explain the data could imply that important

insights might be missed as basic and essential text is replaced (Flick, 2018).

Besides, when using QCA, the research question should point out the direction to
examine the data, and in the event that any other relevant aspects emerge, there

might be the need to change the framework to incorporate these (Schreier, 2012).

Qualitative content analysis is recommended to be used to answer research
questions that relate to the study and sample of large amounts of text, where for
example a researcher is elucidating and trying to: understand the goals, motivations,
and communication patterns of individuals, groups, and organizations; explain how
people respond to messages, both emotionally and behaviourally; determine the
psychological or emotional state of people or groups; analyse interviews and open-
ended questions to supplement quantitative data, and even, when time and resources

limit the ability to conduct focus groups or interviews (Forman & Damschroder, 2007).

3.3.1.2 Discourse Analysis

Discourse Analysis (DA) is an approach that can be used to identify a group

of ideas or patterned ways of thinking in written texts and verbal communications
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(Powers, 2001). Also, discourse analysis produces insights regarding the effects of a
discourse within a group of people, categorizing the subjects into leading and

following characters based on their attitudes and positions.

Typically, discourse analysis starts with a deep reading and rereading of the data
(Woods, 2014). It is during these processes, that the analyst will be able to notice
some details that, potentially, could lead to draw systematic patterns within the data
(Albertin Carbd, et al., 2016).

Although there is not a standard approach to discourse analysis, Tonkiss (2012) has
proposed a general framework that could be followed when applying discourse
analysis. Figure 3.5 below presents the general steps that could be followed when

using discourse analysis as the qualitative method chosen.

Discourse Analysis Steps

Define the Select and Sort, code and Present the
research problem approach the data analyse data analysis

Figure 3.5. Steps in Discourse Analysis

As a result, it has been said that the methodological propositions on to how
apply discourse analysis are imprecise and implicit in the literature, suggesting that
theoretical claims and empirical results are dominant in the publications (Flick, 2018).
Additionally, discourse analysis is commonly used with small data sets that come from
particular social settings such as political speeches, legal or medical discourse, talks,

and private conversations (Tonkiss, 2012).

Consequently, being discourse analysis a method that is typically applied to small
data sets, it was encountered as one of the main limitations when trying it out, finding

it not suitable for what the research envisaged.

3.31.3 Thematic Analysis

Thematic Analysis (TA) is a qualitative method for the identification, analysis,
and later report of common patterns (also known as themes) inside data (Fereday &
Muir-Cochrane, 2006), and applied in a wider range of styles rather than in a single
qualitative analytic approach (Braun, et al., 2019). This method is also known as a

qualitative descriptive method (Vaismoradi, et al., 2013).
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Thematic Analysis offers a greater theoretical flexibility and freedom, as it presents a
method for data analysis without prescribing specific approaches for data collection,
theoretical methods, or an ontological framework (Braun & Clarke, 2013; Clark, et al.,
2021); thus, it could provide more foundational insights over other related approaches
(Braun & Clarke, 2006).

Furthermore, Thematic Analysis is one of the most appropriate techniques to use
when the data corpus is extremely rich, which is the case of the data that have been
collected for this research, where verbal interactions have been recorded (Braun &
Clarke, 2013). Also, generalisation in TA is based on cases and groups comparisons
related to specific issues, pointing to the construction of theories; however, this
seemed like a limitation of the method, restricting the scope of the theories that could
be proposed. (Flick, 2018).

Thematic Analysis approach

Given the fact that the data corpus that has been collected as an essential
part of this research is based on audio and video files, these must be transcribed to
allow the interpretation of the students’ interactions taking place. Section 3.5.1 of this

chapter will describe in much more detail the transcription process.

Once the data have been transcribed and ready for analysis, in Thematic Analysis a
six-basic-step methodology is followed to approach the data (Braun, et al., 2019).
Figure 3.6 briefly sketches the method that is applied, and that will be explained in the

following paragraphs.

Thematic Analysis Steps

e . Constructin

\—“ Revising themes Defining themes { Report generation )

Figure 3.6. Thematic Analysis Approach

The first step of the method is familiarisation. This could be seen as the most
important phase of the approach, where the researcher should experience an

immersive process, establishing a connection with the data, fully engaging,
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annotating, looking for what is noteworthy and, if possible, starting to establish
connections and coincidences across the utterances (Silverman, 2011). In addition,
the familiarisation process means to go over the data as many times as needed,
rereading the transcriptions, with the purpose of spotting features that might have not

been seen during earlier stages of the analysis.

When moving to a more comprehensive and methodical strategy, generating codes
— which are labels assigned to data sections — as the second step, starts playing a
vital role. It is here where the attention and focus on the data should be thorough and
strict to make sense of the interactions (Braun, et al., 2019), and thus, to come up

with the identification of meaning across the whole dataset.

Two general perceptions have been developed for coding: inductive and deductive.
In inductive coding the researchers start the analytic process from the data, which is
commonly understood as a ‘bottom-up’ approximation, without incorporating ideas
from any other environment (Fereday & Muir-Cochrane, 2006). The other perception
is a deductive orientation, where, usually, the researcher uses the data with already
well-known concepts, theories, or previously defined codes that have been used,

applying them to the data corpus (Saldana, 2021).

The third stage is the construction of themes, which could be seen as the
continuation of the previous step, but with the implication that at this point the themes
are assembled, shaped, and a meaning is given for the data crossing, the experience
of the researcher, subjectivity, judgment, and the research question (Gray & Jensen,
2022).

The fourth and fifth stages, revising and defining themes, are related, since at this
specific point, the themes that have been created in the previously mentioned stage
are simply proposals, which means that some of them might be skipped, and others
could be modified to supply the needs of the research (Braun, et al., 2019). This is a
continuous refinement process, looking to satisfy the scope of the research while
maintaining the limits of it; thus, capturing the meaning of the data, and what in reality

wants to be represented (Clark, et al., 2021).

Finally, producing the report could be thought as a merely writing-up process;
nonetheless, itis at this point, where it could be seen how the themes flow, individually

and in general (Bryman, 2016). Therefore, it is advised to revise the research
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question, earlier definitions, and annotations; also going back to certain steps of the
methodology, such as the familiarisation, coding, and themes definition, ensuring that
the themes stay grounded on the data, and address the research question (Gray &
Jensen, 2022).

Also, while the steps of the method have been presented in this order, they do not
necessarily follow this sequence, given that the nature of the process is very dynamic

and active, rather than a linear sequence (Clark, et al., 2021).

Consequently, as part of the exploratory processes that have taken place along this
study, initially, Qualitative Content Analysis has been used and applied for the
interpretation of the data; however, due to the limitations and constraints that were
encountered as the study was developed, the complexity of the transactions and
exchanges among the students in the teams, and what the research had aimed to, it

was found insufficient.

Braun and Clarke (2019) have recognised that Thematic Analysis can be framed as
an umbrella approach, under which reflexive thematic analysis sits. As such, it is
through reflexive thematic analysis that the researcher’s interpretative analysis
intersects in the data corpus, the theoretical assumptions of the analysis, and the

analytical skills or resources of the researcher (Braun & Clarke, 2019).

Thus, as a former engineering student myself, it may well be that | have navigated to
certain aspects of the data — aspects that | was more familiar with or enjoyed more
when | was learning — than others; for example, | gravitated more towards sections
where the discussions were more oriented towards the definition of a specific
chemical process, issues around selecting a location, or when there was a learning

aspect that implied that shared-regulation of learning was apparent.

As a result, reflexive thematic analysis was then applied and selected for the
generation of themes, themes that could capture the richness and complexity of the
data corpus; consequently, reaching a much robust assessment of the interactions

that have been taking place within the teamwork setting.
3.4 Data collection

This research is exclusively based on audio- and video-recording footage of

multiple sessions from each of two groups of third-year-undergraduate students while
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undergoing project-based learning sessions. The students, who have participated in
the sessions, are all attending the CP306 Process design and Simulation module,
which runs during semesters 1 and 2, and is part of the chemical and process
engineering program offered by the University of Strathclyde. Footage was collected
during the 2017-2018 and 2018-2019 academic years.

The following subsections will present some considerations that have been reviewed

and adhered to for the data collection process.
3.4.1 Naturalistic data

Capturing naturalistic data as is, is an essential element to recognise features
of autonomous behaviours (Potter & Shaw, 2017), which might or might not be
displayed by the students in a setting, where the absence of a tutor is of significant
relevance, since they can behave normally as they usually do (Jarvinen & Meyer-Mik,
2020).

As an extensive video and audio footage has been recorded, it is crucial to mention

some of the advantages and disadvantages that naturalistic data can offer.

A. Advantages of naturalistic data

Naturalistic data provide a closer approach to the phenomena that are the
focus of the study, where diverse situations, instead of being static, flow, change, and
evolve over time, and are directly affected by the circumstances (Cohen, et al., 2011).
Furthermore, naturalistic data are vivid evidence of individuals interacting with each
other, chasing goals, dealing with tasks, and sharing thoughts and experiences
(Potter, 2011).

Equally important is the fact that video and audio recordings have allowed a better
comprehension of the dynamics that could emerge as students work through the
diverse tasks, allowing the researchers to revisit and rewatch the clips as many times
as necessary (Hartson & Pyla, 2012), which is also relevant to the process of
providing reliability to the interpretation and analysis of data by different researchers
(Silverman, 2011).

Besides, naturalistic data have the enormous potential of leading the researcher to

unknown issues and interests that might not have been considered or even projected
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at the research proposal stage and/or the beginning of the research itself (Potter,
2008).

Additionally, due to the richness of naturalistic data, specifically audio and video
recordings, their validity could be much easily assessed under the framework of
qualitative research, involving careful testing and consideration for reliability of

analytical claims (Perakyla, 2011).
B. Disadvantages of naturalistic data

On the other hand, it is well known that the presence of the researcher or an
outsider might potentially cause an alteration to the natural behaviour of a group of
people, consequently influencing the way individuals could act as a series of activities
or tasks are undertaken (Mehl, et al., 2012). As a result, it could end up generating
data that are not authentic, although, the individuals are being observed in a natural
environment (Miller, 2019). Furthermore, individuals may change certain normal
behaviours or manners for those that fit in or are seen as acceptable from a social

point of view (Cherry, 2019).

In addition, there is a limitation of what information video cameras and audio recording
systems are able to capture, which could be directly linked to the fact that what
happens outside the video recording setting is completely unknown for the
researchers; therefore, there is no way to identify the extent of the implications on the

behaviours and decisions of the participants (Potter & Shaw, 2017).

Further details about the collection process are introduced in the following

subsections.
3.4.2 Ethical considerations

Data that have been generated and used as part of this research have been
granted Ethical approval by the Departmental Ethics Committee of the Chemical and
Process Engineering Department. Also, the study has used audio- and video-
recordings from a previous study with the same setting (i.e., participants in PjBL

groups during project meetings), which had been already given ethical approval.

To protect the integrity of the participants and the research itself, four essential

elements have been considered for the administration and handling of the data:
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informed consent, anonymity and confidentiality, and the protection of the participants

from any detriment (Ritchie & Lewis, 2003).
A. Informed consent

A written informed consent was obtained from all participants (see Appendix
2). A form document was provided to every single participant, where it was
undoubtedly stated the purpose of the research, what the participation would entail,
who funded it, people involved in it, how the data would be managed, used,

processed, and stored, and who would have access to the material.

Also, to emphasize the fact that participation was voluntary, and if at any point they
would like to withdraw their participation, there would not be any problem, and the
material, whenever they have had any appearance, would be disposed of (Silverman,
2011).

This consent form was filled in and signed by each participant, so their agreed
participation was written and formalised as part of the ethical and data protection

regulations.

Furthermore, a participant information sheet was given to every participant, where it
has been stated that stills from video footage may be used in academic presentations
or publications as part of the research and future dissemination; therefore, their visual
appearance will be visible in such pictures. Additionally, it was said that short video
clips may also be used for academic events, where it is important to understand the
visual and verbal aspects of social interaction in group work. This participant

information sheet was also filled in and signed by the students (see Appendix 3).
B. Anonymity and confidentiality

Identities of participants have been paramount of this research. Keeping
anonymity of whom they are, what they have said, and what kind of interactions that
are not relevant or connected to the core of this study have been kept to the utmost.
Consequently, all participants have been given pseudonyms so their real identities
would never be disclosed, and so, any attribution of comments made by them could
be avoided, thus, maintaining anonymity (Ritchie & Lewis, 2003). Additionally, files
have been labelled in a way that no information related to participants could be

connected, preventing that anonymity could be compromised at any given time.



Research design 92

Due to the type of data that have been gathered, where students have been audio
and video recorded, there is a high probability that as the meetings took place,
students have had conversations or even discussions about topics that at some point
were not directly connected to what the actual focus of the meetings were and the
tasks entailed, and in doing so, some information or comments regarding a variety of
topics could have been expressed (i.e., personal issues, explicit reference to
members of staff, and even researchers), raising ethical issues that could have not

been initially considered.

Therefore, to prevent the possibility that any connection could be established between
what students have expressed or in the hypothetical event that could be disclosed,
confidentiality has been at the core of this study (Lowrance, 2012); however,
interactions that have included any mention or signalling any information that was not
connected to the focus of this research has been transcribed, marking those instances

as ‘off topic’ as they were not relevant to the core of the study.

In addition, it is worth mentioning that the interaction between students and
researchers has been exceptionally low during the audio and video recordings of the
meetings. Sessions have been held with a light support and in the absence of any
‘outsider’, with the main purpose of neither altering nor influencing the nature of the

conversations happening in the room.
C. Protecting participants from any detriment

This being a setting where participants were to be video and audio recorded,
there was certain hesitation of volunteering to this purpose. Consequently,
participants were made aware of that their grades would not be affected by taking part
in the study. Similarly, there was some concern about the leading lecturer of the
module having access to the videos, making clear to them that it would be impossible
for the lecturer to see the videos as they would be raw data while they were attending

the module, and if that happened that event would never affect their grades.

Finally, any possible risk and detrimental effect on the participants were almost absent
given the considerations and mechanisms in place to avoid any detrimental effects

on the study experience of the students.
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3.4.3 Audio- and video-recording

The core source of data for this research are audio- and video-recording files
of students’ project meetings. The data corpus is entirely made of nine meetings that
have been video recorded, with an equivalent of 18-filming hours of actual work. From
these figures, around 11 hours have been transcribed, which have been the
equivalent time students have been focused on the tasks and project activities. The
remaining 7 hours have been the time that the students have been mainly off-task,

talking about matters unrelated to the project assignment.

As it could be seen in figures 3.7 and 3.8, the room presents what an exemplar video

and audio recording setting looks like.

-

Figure 3.7 Exemplar video and audio recording setting (a)

Figure 3.8. Exemplar video and audio recording setting (b)
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In the room images 3.7 and 3.8, two video cameras have been set up at opposite
sides, typically, in a meeting room; an audio recorder has been located, usually, in
the middle of the meeting table as an acoustic gadget for voice recording, as it
captures much clearer voices and interactions, which for the purpose of the
transcription process has been of a significant support. The use of an audio recording

device has helped overcome one of the video camera limitations of sound recording.

Figure 3.9 shows a snapshot of one of the teams while working on the project
assignment, where it could be seen some of the members having some sort of

interaction as the meeting is taking place.

Figure 3.9. Students working during a project-based learning meeting

Once the sessions were over, the equipment was collected, and files were
immediately transferred to an encrypted remote drive and a password-protected
external drive for categorisation, standardisation, and further processing; the data

management stage is further explained and expanded in section 3.4.5.
3.4.4 Participant recruitment

Participant recruitment could be one the most important activities of this
research. Students who have voluntarily taken part in the audio- and video-recording
process, must be registered for the CP 306 (new code CP 327) Chemical Process
Design and Simulation module, which has been led by the head supervisor of this

research, based in the Chemical and Process Engineering Department.
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Figure 3.10 presents a usual classroom setting for the subject that has served as the
framework for the video and audio recording sessions. Here, students can be seen
working in their groups after the main plenary session has been held by the head

lecturer of the class.

Figure 3.10. Common classroom setting

Initially, for reaching the recruitment purpose, the lecturer of the module made
an announcement during the first lecture weeks of semester 1, as the class takes
place during the whole academic year — covering both semesters — , asking for
student participation, mentioning the purpose and nature of the study to be conducted,
and making clear that participation was voluntary, noting that there would not be any

detriment nor effect towards class marks or even attendance (see table 3.2 for

reference).
Table 3.2. Characteristics of students’ cohort
Cohort Group Number of Cohort size  Allocation
students
2017 -2018 3 5 143 According to
4 6 Belbin (2010)

2018-2019 5 6 127 Aleatory
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Once some of the students have decided to volunteer, either by reaching out to the
lecturer or researchers via e-mail, or face-to-face, and agreed to be part of the audio-
and video-recording sessions, they have been provided with much more detailed
information about the research, what it entailed, and making clear if they decided at

some point to opt out, this would proceed without any issue.

Moreover, it was said to them that a different room to the lecture room was to be
booked and used for the recording of the sessions to avoid any noise and disturbance
that could be caused by an external source or an individual in a common classroom.
Thus, the students’ groups would be allocated in separate rooms, which was one of
the ‘selling’ points for the audio- and video-recording, where they would have access
to boards and in some cases a desktop computer with some projection equipment to

support their teamwork.

The groups that have been observed are made of five to six students each. The

following table (3.3) brings a complete list of the participants that have made up the

two groups:
Table 3.3. List of participants and data collection
Cohort Group Members Sessions Hours of Date of
pseudonyms footage recording
2017 — 2018 3 Jamal 5 sessions 10 January —
Aaron Each gﬂoirgh
Conor session 2-
Fred hour
_ duration
Richard (approx.)
4 Emily 4 sessions 8 January —
Liam March
Each 2018
Adam session 2-
Nick hour
. duration
Robin
(approx.)
Grant

Also, groups were created in the virtual learning environment (VLE) of the

University, and a specific space within it was assigned to the members of each group,
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where they could post any questions and have discussions related to the assignment,

in addition to the official communication channels with the lecturers and tutors.
3.4.5 Data management

A data management plan has been structured according to the University
regulations to secure the integrity of the footage that has been collected for this

research (see Appendix 4).

The data management plan sets the guidelines for the administration of the files along
their lifecycle of the research. Files have been stored in an encrypted drive
administered by the Information Technology group of the Chemical and Process
Engineering Department, where access has been restricted and exclusively granted
to the group of researchers, who have been involved in this study. Also, an external
password-protected hard disk has been used to store a copy of the files, serving as a
backup in case of unexpected events. Moreover, a database file has been created,
where the files collected have been registered, listing the name of the file, type, and

duration.

In total, 86.5 hours of audio and video footage of students’ work has been captured
from both streams in the meeting rooms. From these figures, around 49.5 hours of
footage have been audio and video recorded during the execution of this research,
which corresponds to the project-based learning sessions held during the January-
April 2019 period. The rest of the material, equivalent to 38 hours of the data, was
recorded during the same months from their respective years, which have been
produced in previous academic years by other researchers of the Department of
Chemical and Process Engineering, members of the SKIL (Skills, Interactions, and
Learning) Research group (Potter, 2008; Mabley, 2020; McQuade, 2020).

3.5 Data analysis

Self-regulated learning strategies such as self-evaluating (i.e., | check my
assignment to make sure it was right), goal setting and planning (e.g., | start preparing
my exams 2 weeks before they happen), organising and transforming, seeking
information, keeping records and monitoring, among others (Zimmerman, 1998), that

potentially could be shown by participants are going to be analysed and compared,
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based on the type of language and phrases used within the different sessions, this to

start describing common characteristics indicating learners’ autonomous behaviour.

As it has been presented in section 3.4.3, this study has used naturalistic data of
teams of students while carrying out project-based learning meetings via audio- and
video-recording (~38 hours). These data have enabled the identification of elements

of regulatory behaviour as displayed through language and interactions.

Figure 3.11 illustrates the stages of the data collection and analytical approach as
they have been covered by the research under the proposed method. Note that video
and audio recording are at the centre of the research, being two of the most important

components to be analysed. The elements displayed here are further explained in the

upcoming paragraphs.

2. Transcription of
conversations/actions

3. Coding/Analysis
a. Deductive Coding
b. Inductive Coding

recording

Figure 3.11. Applied methodology

Since video recordings give an unfiltered reflection of action, they are more
powerful than merely human observations (Cohen, et al., 2011). Moreover, video
recordings can be played numerous times, allowing the researchers to obtain detailed
evidence from students’ interactions (Jordan & Henderson, 1995), which can be

analysed using categories identified within the literature.

Finally, the use of video footage will also allow the coding of actions, for example,
non-verbal behaviours, and a broader range of teams to be studied and subsequently,

provide conclusions for a wider range of cases (Cohen, et al., 2011).
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From the video and audio footage, an orthographic transcription has been executed
of the speech of all participants participating in the meetings (Braun & Clarke, 2013).

The next section will describe in detail the transcription process.
3.5.1 The transcription and coding process

Transcription is one of the most complex tasks to cover as part of the research.
Here a speech representation of the participants’ talks is going to be written, where
verbal (full transcription of speech, including errors) and non-verbal data (i.e., gaze
and gestures) will be collected (Bloor, et al., 2001). The orthographic transcription and
the coding are two fundamental steps for the development and proposal of a set of
common patterns (Braun & Clarke, 2013), which could lead to a framework definition
(Braun & Clarke, 2006) that suits the data corpus.

A. Orthographic transcription

The orthographic transcriptions of the oral speech have been carried out and
the transcripts have served as the principal data corpus for the analysis. The
transcription has been completed following the golden rules of transcription
mentioned by Wiggins (2017), particularly, applying the one which refers to no use of
punctuation as it would be carried out for a written text; this might seem a bit strange
when thinking about the fact of not giving space to normal pauses, exclamations or

even questions as the students talk.

Consequently, the use of punctuation could alter the meaning of what it was said,
incorporating elements that might have not been present when the interactions
happened and that could be perceived as an assumption of the transcriber.
Additionally, Courier New type font has been used given that its uniformity helps keep

the characters aligned, allowing the transcribe to make handy comparisons and edits.

Therefore, it is crucial that dialogues are transcribed as they are said by the students
(Cohen, et al., 2011), which will avoid any addition of elements that could not be
present as part of the interactions, and potentially lead to the decontextualization of

what has been said, ending up with mistaken interpretations (Braun & Clarke, 2013).

Also, as the students’ interactions tend to be vivid as part of the dynamic process, it
has been a common element that more than one person speaks at the same time,

reason why in the orthographic transcription, those utterances have been put into
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double brackets to make a distinction between the person who has been intervening
and the one who has made his or her opinion heard. Similar use has been given to
any extra information that could add a bit more of context to the interactions

happening.

Another significant aspect of the transcription process is the fact that sometimes what
is said or talked by the participants is not clear, there is overlapping while talking, the
quality of the audio recording is not the best, and even, the video recording file does
not have good audio. Hence, the word unclear has been used as a filler in these

events, appearing along the excerpts in several places.

Consequently, the orthographic transcription process has only captured the speech,
and if relevant, perhaps some references to elements that could support the

discussion.
B. Coding

Once the transcription has been executed, the next step is to group the video
transcription elements into defined SSRL (Shared Regulation of Learning) categories
identified as codes, which are just names given to an utterance that comprises an
idea or information (Cohen, et al., 2011; Saldafa, 2021), such as task knowledge,
collective goals/standards, team member negotiation, strategy knowledge, motivation

and emotions, perception, and evaluation of progress.

This stage is known as coding, which, as defined by Saldafa (2021), is one way of
analysing qualitative data, and where a category label is assigned to a piece of data
(Cohen, et al., 2011); to finally analyse the spectrum as a whole, and in this way build

a robust model that has enough elements that supports the SSRL model.

Initially, a deductive data- and theory-driven framework was established, which has
taken Zimmerman’s (2008), Hadwin et al.’s (2011), and Schoor et al.’s (2015) studies
as the bottom line to start the data analysis process. As such, this framework was
intensively explored, analysed, adapted, and utilised during the very first research
meetings, trying to generate an analytical structure that could potentially suffice the

needs and aim of this study.

Nonetheless, after several attempts trying to use the SSRL categories in conjunction

with Schoor’s (2018) framework across the data sessions and discussions, it was
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soon proved that this approach was not suitable for what was intended, aspect that
will be discussed in section 4.1. The theory-driven framework was hardly suitable for
what the research has originally conceptualised and visualised to be the final research
product. The students’ interactions and transactions were poorly allocated, there was
a lack of description of what was displayed by the groups of students in the meetings

in terms of shared regulation of learning that such as SSRL model could explain.

As a result, the need of a different methodology to scrutinise the data corpus soon
emerged; hence, the process had to be reverted to a full data-driven approach,
applying an inductive method, which will be later described in Chapter 5. It is under

this singular perspective that a new structure was conceptualised and devised.

Subsequently, under this innovative framework an intensive exploration and data
analysis have taken place; the data excerpts have been discussed, amended, coded,
and scrutinised. Nonetheless, the analysis has still considered and used theories and
concepts of self- and shared regulation that have been proposed and developed by
Zimmerman (2008), Jarveld and Hadwin (2013), and Hadwin et al. (2018), with the
incorporation and adaptation of the research executed by Schoor et al. (2015) and

Schoor (2018), so that a more suitable framework has been conceived.

Additionally, since the data corpus is extremely rich in terms of exchange of ideas and
interactions among the participants, the new framework has suffered several
alterations and adaptations to fulfil the needs of the research, being this a dynamic
and continuous process across the research meetings, known as data sessions,
which are described in the following subsection (3.5.2), reaching a point where a more

robust framework has been achieved.
3.5.2 Data sessions

Data sessions are a series of meetings held from time to time, where specific
parts or extracts, taken from the video and audio transcription, are explored and

validated by a group of researchers.

Data sessions are one of the most useful techniques to get a better comprehension
of the dialogues transcribed from the students’ meetings. As first instance, they serve
as the perfect scenario to check the first block of the transcription, allowing the

researcher to get support, and a unique perspective of how the identification process
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of the elements, which are embedded and concerned the transcription, should be
allocated according to the proposed model, enhancing it, and thus, making it more

appropriate to the aim of the research (Wiggins, 2017).
Relevance of data sessions

Data sessions are an important and probably, the best way to assure that what
has been written is close enough to what certainly was said by the students. A data
session, usually lasting about an hour, is where excerpts of the transcription are
shared, explored, and coded according to the scheme that has been proposed. Each
excerpt corresponds to between 1.5 and 3.5 minutes of video footage. In these
sessions, the extract is accompanied by audio and video files, which are meant to be
encompassed by the text, so a double-checked process takes place, where the initial
transcript is usually amended, if any transcription errors are detected, as the coders

listen again to the original speech.

Data sessions take a significant relevance for the corroboration of what has been
transcribed, since having a double-check process assures that the elements are valid,
and the transcription is close enough to what was said by the participants; hence, the
quality of the transcription is considerably improved because of this process. It avoids
misinterpretations, making it reliable and concise, and that the elements which have
been identified through the speech are similar to those coded by other researchers
(Wiggins, 2017).

Also, transcription process could be seen as one of the most challengeable tasks, as
the students’ speech speed poses a significant difficulty to follow while transcribing
their interactions, where overlaps in their interventions are frequent, the audio quality
of the footage is not the best, and sometimes, students’ voices are at a low volume

level, almost impossible to perceive.

One other advantage of the data sessions as they have been conducted in this
research, is that they allow the researchers to establish reliable interpretations as all
participants discuss and agree upon the interpretation and coding of the data. This

provides robustness to the interpretations and analysis.

Through the coding and analysis that have been carried out in the data sessions an

initial scheme can be formulated. This scheme can then be developed in subsequent
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data sessions as an essential part of the iterative nature of this process, where
sometimes the research team have come up with new codes that later needed to be

incorporated in the scheme, thus, modifying it.

In the data sessions, the initial proposed scheme, which will be presented in the
results chapter, has been used as the preliminary framework to identify instances
connected to autonomy and key elements on how the students organise the different
activities, tasks, and manage their time. Besides, it has been seen how the teams
deal with different situations, such as disagreements, which could arise within the
meetings (McQuade, et al., 2017). In addition, an essential element of the process
has been the adaptation process of the coding scheme that has been formulated after
an intensive exploration of the data, and subsequently, the coding scheme has been

tailored to serve the research.

Furthermore, data sessions play a vital role in the identification and validation process
of the elements or themes that have been categorised using the scheme. Therefore,
different researchers, typically, identify similar elements across the extracts, which
are connected to the study. When this is not the case, i.e., specific instances seem to
differ, a further exploration and discussion stage takes place to validate the structure,
consequently, an agreement is reached; hence, a common element that suits the

purpose is used to allocate the section or sections that were under discussion.

Also, the data sessions were an essential element to evaluate how reliable the
scheme was, as the researchers who have been involved in this study have been
using the same framework, coding independently the excerpts during the different
data sessions, reaching similar results in the great majority of cases (Clark, et al.,
2021), replicating the findings of the research (Gray & Jensen, 2022), which was an

element witnessed when discussing the extracts.

Additionally, as mentioned by Schreier (2012), keeping consistency and a systematic
coding frame are two of the most important aspects when checking the reliability of a
qualitative research. For building coding consistency, two ways have been proposed,
another person codes the material that one has coded, or after about 2 weeks of
having coded oneself the data, the process is repeated by oneself, where if reaching
similar interpretations of the material, then, it could be said the coding frame is reliable
(Bernard & Ryan, 2010), without claiming that this might be the only and exclusive

meaning of the material but that researchers have reached similar conclusions
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(Schreier, 2012). Finally, in doing so, doubled-coding is an effective way of assessing
the quality of the coding frame, assuring that the meanings of the codes are clear and

there is no overlap among any subcategory (Clark, et al., 2021)

During the data analysis process, 64 data sessions have been held, offering a
valuable and unique setting for the allocation of the excerpts into the elements of the
model, where vivid discussions were held, shaping the research, proposing
modifications to the framework, addressing issues, and redirecting the studies when

things were blurred.
3.6 Summary

This chapter has presented the theoretical framework that has been used

during this research and influenced the conceptualisation of the study.

It has collated the project context of the assignment that the students have gone
through along the video and audio recording process, which has been an essential
and influential element of the way the conversations and interactions have occurred,

serving to undertake this study.

Also, the chapter has discussed the research methods that have been applied for the
construction, analysis, and configuration of the outcome of this research, introducing

the nuisances that have been faced while proposing a shared regulation of model.

Furthermore, it has shown how the data corpus has been used, the relevance of the
data sessions as the principal setting, where the guidance of experts has played a
vital role for the proposal of an addition to the current existing components that have

been deeply studied in the area of self-regulation of learning.

The upcoming chapters (4 and 5) will present the results and analyses that have been
executed in this research, directly connected to the major transactions that have taken

place along the students’ meetings.



4. Implicit and explicit elements within
shared regulation of teamwork

This chapter presents the results from the analyses that have emerged as the data
corpus has been organised, extensively explored, and analysed during the data
sessions. This has allowed the identification of implicit and explicit elements, which
are directly connected to the self-, co-, and shared regulation of learning in the context
of teamwork, providing a categorisation for the interactions occurring in a project-
group context, which is new to the body of knowledge in the study of shared regulation

in teams.

41 CASoRL model as a prompt to a new scheme concept

First and foremost, it is appropriate to say that while doing the identification process,
some parts of the students’ written conversations have been rendered in bold to
emphasise its significance for the analysis. It is well known that very often, bold text
is used to represent strong verbal emphasis within the speech being made by a
speaker as they speak. But here, for this study, its point is to signify its analytic
relevance, looking at the meaning of utterances and the significance of that for the
progress of the dialogue and the task. Besides, the students’ interactions and
conversations during the great majority of the audio- and video-recorded sessions
have revolved around a chemical process concept-project assignment that has been

described in section 3.2.

Initially, the framework that was used to analyse the transcripts was the one that has
been proposed by Schoor (2018), and earlier described in section 2.5, thus, serving
as the preliminary exploratory structure for this research. CASoRL model first
categorises actions (auxiliary level — AL) (see table 2.4) into coding content types
such as task definition (td), planning (pl), cognition (cg), regulation (rg), acceptance
(ac), coordination (co), and other (ot); and then, actions related to regulation are

coded, understood as the assignment of specific labels (Cohen, et al., 2011),

105



Implicit and explicit elements within teamwork 106

underneath the OPES (Operation, Product, Evaluation, and Standard) structure
(principal level — PL), consider them from different perspectives: /I, you or we (Schoor,
2018), as it was introduced in table 2.5, and directly associated to self-, co-, and
shared-regulation, respectively. For identification purposes within the data corpus
extracts, each auxiliary level and facet have been assigned a code as previously

associated when listed.

Additionally, before entering into the scripts analysis, it is relevant to state that
although the model suitability to understand students’ transactions and interactions,
that initially was thought to be the appropriate for the data corpus of the research, it
was realised the limitations and constraints of it, and how difficult the identification of
the elements of this model within the data was; however, the work that has been done

during this explorations and discussions is reported in this chapter.

In the following section, some extracts from the data corpus that have analysed across
this research are going to be discussed. Although, the focus groups and their
members have been already introduced in table 3.3, it is useful to reintroduce them
again as a reminder before any analysis is started. Group 3 is made of five students,
Aaron, Jamal, Conor, Richard, and Fred; and Emily, Liam, Adam, Nick, Robin,
and Grant are part of the Group 4. These two groups, who have been observed
repeatedly across multiple sessions, have had fluent and vivid interactions and

discussions as the project meetings have taken place.

Extract 4.1.1 presents an example of the exploratory process that has taken place in
the attempt to use the CASoRL model; as indicated by the model, the segments have
been labelled first, under an auxiliary level, and then, assigned a principal level, which
were given based on the incidence of a perspective element, rendered in bold for
identification purposes as previously indicated. In addition, some students’ utterances
have been labelled under different auxiliary and principal level, showing the

complexity of the interactions and the difficulty to draw a border between the facets.

Extract 4.1.1. Group 3 — 15.58 minutes into the meeting 2 out 6 — (241019)

Line Student Utterance AL | PL
1 Aaron: I think we’re just producing that pl |O
2 this nitric acid plant basically P
3 Richard: so that’s like we’re producing ac | P
4 nitric acid for

5 Aaron: we're producing nitric acid for the cg | P
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Line Student Utterance AL | PL
6 explosives industry in Australia

7 Conor: and I’'m sure mining rg | P
8 Aaron: no no no no

9 Richard: mining (laughter) metrics

10 Aaron: I’'m close and I hope we’re good rg |E
11 anyway location capacity sort with

12 stuff like that I think then you can |co |O
13 go see though I don’t know what

14 we’'re gonna do if you wanna ‘cos I rg | O
15 think ((Fred says I like that)) with

16 that worth what technology of the

17 actual design of the plant is the

18 most important part of stage ‘cos

19 that’s the key to the presentation co

20 Richard: we need to justify why we’re not rg | P
21 doing it in the agriculture or in

22 India and China

23 Fred: oh uhm I agree I think like the ac | S
24 justification of the location is

25 just as big as anything else that rg |P
26 thing right now

27 Richard: yeah ‘cos she (the lecturer) tried ac | S
28 to stress that point like she she

29 said why also why you’re doing this rg |S
30 process but why you’re not doing any

31 other process

32 Aaron: vyeah

33 Richard: so I think to put it like the pl |O
34 reasons we’re doing it in Australia

35 for the mining industry is because

36 the Asian market is so saturated

In line 1 of excerpt4.1.1, Aaron starts by saying, ‘/ think we’re just producing’,
which has been labelled as planning under the operation facet, as he is making explicit
use of ‘I and ‘we’ perspective as part of a regulatory process; however, it could be
argue that the utterance might also be classified under the product facet, causing an
issue to what the model proposes, the occurrence of two simultaneous facets within
the same intervention, aspect that is not mentioned as part of the indications to use
CASoRL model.

Then, in line 3, Richard says, ‘so that’s like we're producing’, which has been classed
under the acceptance auxiliary level, and product principal one, respectively, as he
restates without major hesitation what Aaron has previously mentioned.

Subsequently, Aaron in line 5 says, ‘we’re producing’, being categorised as cognition
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as he is talking about the solution of the task but also constructing knowledge as he
adds in line 6, ‘explosives industry in Australia’, as the industrial sector and location
target that their design would be proposed; aspect that is immediately refuted by
Conor in line 7 by saying, ‘I'm sure mining’, utterance that has being assigned under
regulation level and product facet. This intervention is replied by Aaron in line 8

saying, ‘no no no’, keeping his position regarding the task.

Furthermore, along lines 10 through 19 is where CASoRL applicability starts to fall
short, specifically, in lines 12 to 15, where Aaron says, ‘I think then you can go see
though | don’t know what we’re gonna do if you wanna ‘cos | think’, because as
instructed by CASoRL model, the use of the ‘you’ perspective is directly associated
to the appearance of co-regulation of learning; however, the context says otherwise,
this ‘you’ could be understood as if Aaron were addressing the whole group and not
a specific team member; aspect that is directly reinforced by the use of the ‘we’
perspective in the same intervention, 'we’re gonna’, which could be seen as the
application of a shared-regulatory strategy. Instances that have been identified across

the data corpus, limiting and constraining the applicability of CASoRL model.

Consequently, in line 20, Richard says, ‘we need to justify why we’re not , where there
is a clear use of the ‘we’ perspective, under the regulation and products levels,
respectively. A case that does not create any nuisance when using the indications of
CASoRL model, but that unfortunately is not seen in all cases as the interactions and

transactions take place.

Likewise, the interaction is followed by Fred, in line 23 by saying, ‘I agree | think’,
where there is a regulation aspect under the acceptance and standard levels,
correspondingly; nonetheless, these exchanges between Richard and Fred are co-
regulation of learning occurrences that might be implicitly happening without the
explicit use of the ‘you’ perspective, where Richards adds more details to his point of
view, along lines 27 to 31, providing elements to the reasons for their decisions;
aspect that turned into a certain shared regulation of learning, with Aaron saying in

line 32, ‘yeah’, seeming to reach an agreement as the meeting continues.

As a result, it has been under these types of exchanges, where the CASoRL model
has created a serious difficulty for its applicability without any limitation and restriction

as per its instructions, thus, the regulatory events could be classified unrestrictedly.
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Finally, in lines 33 and 34 Richard says, ‘so [ think to put it like... we’re doing it,
instances that have been put under the planning and operations levels, with the
simultaneous occurrence of the ‘I and ‘we’ perspectives, implying that while he is self-
regulating himself, at the same time, he is a trying to do a sort of shared regulation of

learning to the team throughout his speech.

In the following excerpt, the group 4 have been having an array of exchanges related
to the project presentation as one of the requirements for the completion of the
assignment. The meeting is well advanced and several elements connected to shared
regulation have been displayed along the exchanges that the team members have
had.

Extract 4.1.2. Group 4 — 49.06 minutes into the meeting 2 out 6 — (190620)

Line Student Utterance AL | PL
1 Nick: so you say what’s going to be in the |co |P
2 tank is gonna be all is gonna be in

3 some in some ((Emily says some

4 higher)) higher or the sort in that

5 area I’'ve thought we consider the pl | O
6 amount the area of onboard

7 Fmily: we can ((Nick says because some)) co |S
8 but somehow you need to explain pl |O
9 before the presentation

10 Nick: true ‘cos it’s gonna be part of the ac | O
11 storage the difference ((Emily says

12 I mean)) it’s big a it’s big its’s a

13 big one but I think it’s not going co | O
14 to be something separated (unclear)

15 Emily: I personally won’t think to write it |rg |P
16 down (laughter) before we’ve got pl

17 like like less than a week (unclear)

18 Grant: before we can always say the co |P
19 presentation and you’re going to be pl | O
20 like we’re going to use and you know

21 actually what we have to specify td | O
22 where it comes from ((Emily says I

23 know)) and you know what to say rg | P
24 Emily: I'm only saying we just need to be rg |(E
25 careful on how we get like the co | P
26 original storage like what we’ve got |pl |P
27 ‘cos ((Adam says uhum)) you have to

28 try to establish what we’ve got

29 Robin: I’m just thinking about once we have |pl |E
30 I don’t know if we’ll have time to

31 do things during or before the

32 presentation once we have the output P
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Line Student Utterance AL | PL
33 ehm then you have a better idea of

34 how much like of each things like

35 how many moles per gallon at each

36 stage we will need and then now you

37 know how much water we will need and

38 work backwards ((Nick says yeah ‘cos

39 once we have)) or at least have an

40 average

Extract 4.1.2 starts in line 1 with Nick saying, ‘so you say what’s going to be’,
which has been categorised as coordination and product, where the use of the ‘you’
perspective could point out the occurrence of some form of co-regulation; however,
the context of the meeting tells that he is not referring to a certain member in particular
but to the group as an entity. This instance serves as an example of the difficulty to
identify the regulatory phenomena as indicated by CASoRL definitions and guidelines.
Certainly, what Nick is aiming to do is to regulate the group, which actually happens
explicitly in line 5 by saying, ‘I've thought we consider’, where he uses the ‘I pronoun
reflecting on his own stance and subsequently, use the ‘we’ perspective, being much

clearer the incidence of shared regulation of learning in the context.

Then, Emily in lines 7 and 8 says, ‘we can... but somehow you need to’, utterances
that have been classed under coordination and standard facet, and planning and
operation, respectively, with the occurrence of the ‘we’ and ‘you’ perspectives,
indicating some form of shared and co-regulation of learning simultaneously, which

could be explained under CASoRL definitions.

Further down, in line 13, Nick says, ‘/ thinks it’s not going to’, which could be seen as
a form of self-regulation as he used the ‘I perspective, classed under coordination
and operations facet, but what in reality is happening is a form of shared regulation,
where he is trying to influence the team group decision by posing his perception. An
aspect that is replied back by Emily in lines 15 and 16, ‘I personally won't... we've
got, where with her stance through the use of the ‘I and ‘we’ perspectives
simultaneously, she goes in counterargument to what Nick has just proposed. Hence,
CASOoRL lacks an explanation for such an interaction, as the context and use of the

pronouns are showing a different scenario to what the model proposes.

Besides, Grant in line 18 adds, ‘we can always say’, utterance that has been put

under coordination and product, as he is trying to organise a strategy for what to say
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during the presentation; yet the use of the ‘we’ perspective here turns into a ‘you’re
going to’ in line19, and then, returns to a ‘we’re going to’, immediately followed by ‘you
know what we have to’ in lines 20 and 21; it is in these intricate interactions, where
CASoRL model does not suffice a representation that could rationalise the complexity
of human interactions, when trying to influence and regulate others’ behaviours; the
way Grant uses the ‘you’ perspectives is not a sign of co-regulation, but certainly a
form of shared regulation, which is what he does when referring to the group with the

‘we’ pronoun.

In line 24, Emily says, ‘I’'m only saying we just need to’, which has been classed under
regulation level and evaluation facet, with a well-defined attitude towards the shared
regulation of the team using her own regulation to then moving it to a shared
regulatory stance, shifting from an ‘I to a ‘we’ perspectives; across her speech,
through lines 25 to 28, Emily keeps using the ‘we’ perspective, which is switched to a
subtle ‘you’ perspective in line 27 to then, reverted back to a ‘we’ one in line 28,
exemplifying how the use of the ‘you’ pronoun could be associated to the shared
regulation of learning, and it is not always related to the existence of co-regulation of

learning in the context of team work as it has been suggested by CASoRL model.

Throughout lines 29 to 32, Robin starts by saying, ‘I’'m just thinking about once we
have | don’t know if we'll have... we have the output’, which have been labelled as
planning level and evaluation facet, expressing his idea about the progress that needs
to be done to cover the activities, with a sharp intention of shared regulating the team,
given the continuous use of the ‘we’ perspective across the lines, which is changed
to a ‘you’ perspective in line 33, ‘you have a better...’, but that in reality is the
continuation of a shared regulation phenomena, which is then brought back in line 36
when saying, ‘we will need’, and again along lines 36 and 37reverted to a ‘you know
how much water we will need’, typifying the complexity of the shared regulation of
learning processes that happen in a team, where again, the use of the ‘you’
perspective in this context does not relate to co-regulation of learning but to shared

regulation of learning.

Consequently, due to the inadequacy of CASoRL model to fully explain the
interactions and transactions of the groups of students across the project meetings, it

was decided to sketch a different strategy to explore the data corpus so a different
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approach could explain the distinctive regulation phenomena that have taken place

during the students’ project meetings.
4.2 Conception of a model scheme

As previously presented, given the data corpus richness and complexity, and the
difficulties faced while trying to apply CASoRL model (2018) to the data corpus, soon
emerged the need of creating a framework that suited the data and so the research
itself. Subsequently, a model associated to Schoor’s (2018) study has been proposed
for this research; hence, the data could be explored in a more deeply and concise

manner, prompting to findings in the shared regulation area.

The model that has been explored in the subsequent sections is made up of three
fundamental axes or pillars, which have served to make a grouping of the statements
that students’ interactions have displayed along with the meetings. The three
examined scheme’s axes are Phases, Attitude, and Perspective. Therefore, the
definition of these pillars has taken into consideration a series of overarching elements
that have been common across the majority of the students’ meetings data corpus,
and which represent how the conversations and so interactions, as expected, vary

from time to time as the students have undergone the project’s activities development.

Also, an element noteworthy is that the utterances quoted in the compiled tables 2.2,
2.3, 24, and 2.5 from the references are, in most of the cases, made-up by the
researchers as it has been reported by Schoor (2015). Real dialogue is often messy
and implicit, and these utterances that initially look suspiciously well-formed to be a
hundred per cent genuine. This was an issue that has been detected when analysing

and discussing the background papers, and it will be further expanded in this work.

The following sections will introduce the major components of the explored model, as
they have been conceptualised by Jarvela and Hadwin (2013) and Schoor (2018). It
starts off with the phases component, then the perspective component will be
explained, and closes with the implicit and explicit elements. Furthermore, the
identification and allocation process across the data corpus will be also detailed,

within the attempted limited success that the model has had.
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4.2.1 The phases component

The first component of the model has been named Phases (see figure 4.1),
and has been incorporated from previous studies performed by Jarvela and Hadwin

(2013), who have based their work using Zimmerman’s (1998; 2008) studies.

| - Phases - |

Task
definition

Goals &
planning

Strategies

Coordination

Standard/
Adaptation

Figure 4.1. Phases component — Adapted from Jarvela and Hadwin (2013)

In the Phases component, the distinct phases that students usually go through
while attempting a task, are a natural process that takes place as the activities as

tasks are covered in the conversations.

As it was previously introduced in Chapter 2, Table 2.1 has presented a compilation
of Miller and Hadwin (2015), and Jarvela et al. (2016) Socially Shared Regulation
model approaches, offering a definition for each stage, and in addition, providing

explicit conversation examples where the stages have been displayed by participants.

Turning now to the stages, the first one that usually emerges has been called task
definition, which is the moment when students face the task for the very first time
and make earlier analyses (Zimmerman, 2000); the usual second phase is called
goals and planning, this is the moment when students define aims and a way to

achieve them (Zimmerman & Schunk, 2009).
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The following stage is strategies; this is a critical step because it is when students
devise tactics that can help them complete the task. The next element is
coordination, defined as how the group from a social point of view, manage the tasks

needed for the task or project completion (Reimann & Bannert, 2018).

The final element of the Phases component is standard/adaptation; at this stage, it
is expected that the students have already established a point of reference about their
performance and make the correspondent adjustments when the activities or tasks

are deviated, and not following the normal course (Winne & Hadwin, 2008).

4.2.2 The perspective component

The next component of the research model is the Perspective component.
This has been defined as how the student refer to the different actors, internal and
external, who might have a direct or indirect interaction in the project completion.
When checking the content of the conversations, it has been evident the way students
use specific pronouns, /, you, and we, when addressing and interacting within the
group, that is why the perspective column (see figure 4.2) incorporates these three

elements under a collective concept (Schoor, 2018).

|- Perspective -|

We

You

Figure 4.2. Perspective component — Adapted from Schoor (2018)
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According to Jarvelld and Hadwin (2013) and Schoor et al. (2015), the use of these
pronouns in the context of group work is a characteristic indicator of regulation, where
‘I could be pointing out to a form self-regulation during the occurrence of one of the
COPES (conditions, operations, products, evaluations, and standards) framework
stages; while the use of ‘you’, might be identified as a mode shared regulation
indicating the happening of co-regulation of learning; and the use of ‘we’, as a way of
displaying socially shared regulation (Hadwin, et al., 2018). These aspects will be

analysed in much more detail the subsequent sections.

4.3 Identification and allocation process

As earlier introduced, the Phases component is made up of (1) task definition,
(2) goals and planning, (3) task strategy, (4) coordination, and (5)
standard/adaptation. These five components are described and shown as they have
been identified in the excerpts, contained by the limitations that the phases
component has posed for the data corpus analysis. Additionally, as previously
presented in the anonymity and confidentiality section, names of the participants have

been changed for pseudonyms, hence, anonymity is always kept.

Yet, it is worth making clear that although the stages are shown in a specific order,
this does not necessarily mean they are going to happen or even be displayed by the
students in this particular sequence. In reality, most of the times the phases of shared
regulation are, as proposed here, displayed in the conversations without following a

specific pattern in more varied sequences.

1. Task definition

Task definition is commonly and has been seen at initial stages of the group
meetings, where the students share their individual perceptions or understandings of
the task to be accomplished and establish negotiations around task responsibilities
(Jarveld & Hadwin, 2013), identifying group strengths and weaknesses (Miller &
Hadwin, 2015).

The task definition stage has been displayed in extract 4.3.1, where the students’
interactions and discussions have been focussed on one of the requirements that the

project asks for.
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Extract 4.3.1. Group 3 — 4.3 minutes into the meeting 2 out 6 — (170519)

Line Student Utterance

1 Jamal: we need a place for feed stock really really
2 kind of for the grade of feed stock as well
3 Fred: vyeah

4 Jamal: I don’t know if I ever say greater (unclear)
5 before

6 Fred: do we need to put our extraction process in
7 there

8 Jamal: choose

9 Richard: I don’t know to get a higher concentration,
10 do we need ‘cos if we say like we’re gonna
11 use a fertilizer then we're gonna need above
12 68%, ((Jamal interrupts and says choose))

13 ‘cos I need that part I assume we’ve only

14 done that part

15 Aaron: what do you say ((he is taking some notes))
16 Jamal: site location

As shown in extract 4.3.1, in line number 1, Jamal says, ‘we need a place for
feed stock’, which gives the group the meaning of interpretation awareness about
what they, as a group, should use as a starting point to develop the very first task.
This is somehow agreed or at least, followed by Fred in line 3 with a ‘yeah’. These
elements lead the conversation to a stage of exchange of ideas in the subsequent
lines, which is continued based on their knowledge and probably, prior research about
the project activities, giving the impression that was clearly something they had
carried out before the meeting, exploring the topic by their own means. Likewise, it
can also imply that a strategy has been drawn, making it problematic to assert that is

a completely task definition stage.

In line 4, Jamal continues his speech saying, ‘I don’t know if | ever say greater’, which
could be seen as a reflection element towards what he has achieved for the task
completion. Also, sometimes what the speakers say is not fully understood, this is
mainly due to the limitations that either the audio, video recording, or both processes
possess, which has been a common feature in the transcription process; thus, in line
4, as Jamal continues his speech that at the end is not clear, the word unclear is

used, as it has been already explained in the orthographic transcription section.

As the conversation follows, in line 6, Fred says in a way of questioning, ‘do we need
to put our extraction...', giving a purpose to ‘a place’ that has been previously

mentioned by Jamal, which is followed by Richard in lines 10 and 11, justifying what
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has been mentioned, adding context to the project requirements. In addition, the
phrase ‘we need’is used by almost all participants, giving the impression to be related
to the fact that the use of ‘we’ indicates the ownership of the task by the group
identification, with a coordination component that implies the participation of more
than one team member to accomplish the task; element that starts to show the

difficulty faced when trying to assign a specific phase to a sequence of utterances.

Furthermore, in line 15, Aaron says in an interrogating way, ‘what do you say’, posing
it as a question that could be seen as a form to keep the group members opinion in
the loop, but also, it could be argued that when Aaron uses ‘you’, he is actually
referring to a collective form of ‘you’, i.e., the group not a particular individual. This is
specifically important as the conversation is quite fluid. However, this could be
checked if there are any particular cues of other interactional points: he is looking at
his notes, which suggests he is not talking to anyone in particular but the group as a
whole. Then again, given that Jamal in line 16 says, ‘site location’, is not clear if Aaron

is talking to Jamal or the group.

Additionally, early in the extract there is evidence of the ‘explicit’ use of ‘we’ to identify
the group. However, at the end of the extract (line 15), there is also evidence of ‘you’

implicitly, implying ‘us’ the collective.

In some of the excerpts that Miller and Hadwin (2015) have used as examples for
shared regulation of learning about task perception or definition in groups, these kinds
of phrases are also said by participants in their conversations, supporting the fact that

students are somehow at that point of the process.

As the meeting goes on, the task definition stage is continued until the team start to
move to the next stage, noting that transitions between phases are not always clear-
cut and obvious, but that shifts in the dialogue topic result in verbal exchanges that
are best classified as part of the next phase; however, this does not necessarily mean
they are not going to go back to that phase, since it is neither a rigid nor a strict

sequence.

In excerpt 4.3.2, there is a display of the features of task definition among group 3.

Extract 4.3.2. Group 3 — 6 minutes into the meeting 2 out 6 — (170519)

Line Student Utterance

1 Jamal: this is just too hard to find them the
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Line Student Utterance

2 regional border

3 Richard: yeah

4 Jamal: 1f I were to find 50 grants for our report
5 that would be fine

6 Fred: vyeah that's the issue

7 Aaron: vyeah I think that percentage was a poor

8 investment limited too much ultimately it's
9 just like if we build a good plant as long
10 as our location ((Jamal interferes and says
11 as it's not completed)) - it's not concluded
12 before don't building it in the other side
13 of the world (unclear)

14 Jamal: but it's just about justification ( (Aaron
15 says yeah)) it is not about it's not

16 although it's not like so we need the

17 research backup for our justification

18 Aaron: I think we have a quite a few bits I think
19 SO

20 Jamal: I quite a few bits so I think once we find
21 the place we should maybe if we say India,
22 then we’ll get more into the - that it's a
23 painful influence ‘cos it’s a bit flimsy

24 just now

Here in extract 4.3.2, when in lines 7 and 8, Aaron says, ‘I think that
percentage was a poor investment’, which could be understood as a perception of the
task that has been discussed until this point — site location. It has been seen that when
Aaron in the same speech, in line 9, says, ‘if we build a plant’, is starting to move on
the conversation to a goals and plans setting, where there is an explicit occurrence of

the ‘we’ perspective, while he is trying to share regulate the group members.

Yet, Jamal brings the conversation back to a task definition stage (line 16) saying,
‘we need the research backup for', as a conception of a collaborative interpretation,
making use of an explicit ‘we’ perspective, within a team shared regulated framework.
However, Jamal takes the conversation back again to the task definition stage, which
Aaron was introducing before, when in lines 20 and 21, he says, ‘once we find the
place we should... we say...’, being a distinguishable indicator of planning what could
be performed for the forthcoming stage under a shared regulated explicit ‘we’
perspective, being three times reinforced, implying that is a task that needs a broaden

team participation for its execution.
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2. Goals and plans

Miller and Hadwin (2015) have defined this phase in the context of shared
regulation as the alignment of personal goals and standards to achieve an agreement
around common goals, standards, and plans, leading the group to the successful

achievement of the task.

As mentioned in extract 4.3.2, goals and plan stage started to be shown by the
students in the group, and it has been continued in the following segment (extract
4.3.3):

Extract 4.3.3. Group 3 — 7 minutes into the meeting 2 out 6 — (170519)

Line Student Utterance

1 Aaron: who was on the site location one (unclear)
2 Jamal: I don't know I thought ohhh I don’t know

3 like the market share

4 Aaron: vyeah

5 Jamal: we need to start to decide on market share
6 Aaron: I did the market share as well

7 Jamal: and then we did like the forecasts ((Richard
8 says yeah)) of the market

9 Richard: vyeah erm a quite

10 Aaron: a forecast as well

11 Richard: a lot of people are doing it in China but I
12 feel like there's so much competition in

13 China sorry China is already self-sustained
14 Jamal: that chart that I put it in in in the file
15 Richard: in A1l0

16 Jamal: no no in Al10 I think it’s Al2

17 Richard: (unclear) in Al2 it was yeah

In excerpt 4.3.3, elements of task conditions and context are now evidently
presented in line 2 as Jamal says, ‘/ don’t know like the market share’, drawing his
awareness of task condition, which later in line 5, he (Jamal) says, ‘we need to start
to decide on market share’, revealing features of goals, providing a context for this
target. Additionally, the use of an explicit ‘we’ perspective is an example of

identification of needs to trigger plans that requires the team contribution.

Jarvela et al. (2016) have provided a good example connected to goals and planning
context, where the shared planning component is displayed by the participants of their
study as they use words such as start, progress, and integrate, which are related to

this period of the students interactions. Besides, in lines 7 and 8, when Jamal says,
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‘we did like the forecasts of the market', it could be seen as a goals and plan stage,
as an activity that was requested by the assignment and was planned and already

accomplished by the group.

Also, in lines 11 through 13, when Richard says, ‘(...) | feel like there's so much
competition in China sorry China is already self-sustained’, it is indicative that
although the conversation has been moving towards a goals and plan stage, there is
still an occurrence of the task definition phase, which supports the claim that the
transition from one phase to the next one is not a linear sequence, given the nature
of the vivid interactions that might happen in the context of project meetings. Also,
there is an implicit element in the use of the pronoun ‘/’, where it gives that what he is

expressing is more a fact than a perception.

Furthermore, the next phase of the process, strategy, is starting to show some lights
with the use of words such as ‘already self-sustained’ in line 13, which could certainly
be seen as a way of setting the stage for creating a strategy in relation to what to
consider or not, where the conversation is moving towards the following stage,

although, keeping a couple of elements that might still need more discussion.

In addition, it has been seen that dialogues vary in thoroughness and depth with which
students treat their tasks (e.g., deciding on the market share is surely not the only
goal that they have to attain), where the dialogue about goals is broken up across the

larger conversation that has been taken place along the project meeting.

In extract 4.3.4, the group have been focused on one of the tasks that the project

requires, thus, it has been evident the display of the goals and plans phase:

Extract 4.3.4. Group 3 — 8 minutes into the meeting 2 out 6 — (140619)

Line Student Utterance

Richard: yeah that’s what I think ((unclear - in
overlap))

Aaron: vyou hear that about obviously you want to
base it on a good choice based on the best
option ultimately everyone’s coming up with
that problem you know people agree on a
country and then decide you know they read
one thing that says otherwise

Richard: well I feel like now worries me it's like
((in overlap - not clear what they both
say))

Aaron: you wanna get it right ((Richard says yeah))
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Line Student Utterance

13 but also ultimately

14 Richard: whereas you're right I don't know

15 Aaron: no where’s right

16 Richard: exactly now I feel like we can stick to our

17 Western Australia or other

18 Aaron: we have more than enough good solid argument
19 ((Richard says uhm)) so justify it

20 Richard: yeah but I don't know it's not too late she

21 (the lecturer) said ((Aaron says it's not to
22 change)) because the fact we've not used

23 anything about capacity or anything it's

24 never too late to change

In extract 4.3.4, throughout lines 3 and 4, Aaron has expressed his position
regarding a task that Richard has been doing, by saying, ‘(...) you want to base it on
a good choice based on the best option (...)’, which could be seen as a form of
feedback, and also, the use of the pronoun ‘you’ is in fact, an implicit ‘we’, the team
group, pointing out that the aim is to justify their decision based on arguments that

are solid so they, as a group, could continue to do another task of the project.

In lines 6 to 8, Aaron says, ‘(...) people agree on a country and then decide you know
they read one thing that says otherwise’, where the ‘you’ perspective is, in reality, an
implicit ‘we’ perspective, which could be possibly understood as an opinion that might
direct what Richard wants to define through line 9, ‘well I feel like now worries me’,

as a plan without going around.

Consequently, Aaron’s exchange is later emphasised by himself in line 12, when he
says, ‘you want get it right’, being a reinforcing feature for achieving a goal, where the
‘vou' perspective, in turn, is an implicit ‘we’ perspective, and that is somehow
strengthened by Richard with the explicit use of the ‘we’ perspective, in lines 16 and
17, when he says, ‘exactly now | feel like we can stick to our Western Australia’, and
that is immediately endorsed by Aaron with another explicit ‘we’ in line 18 saying, ‘we
have more than enough good solid argument’, giving a justification for what Richard

has been doing and somehow, exercising a sort of co-regulation.

These both instances, where Richard and Aaron, across lines 16 and 18, use the
pronoun ‘we’, are explicit evidence of shared regulation, that is opposed to the implicit
and subtle ‘you’ that has been used by Aaron in line 3; thus, presenting the complexity

of the identification process of co-regulation and shared regulation instances in the
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context of team groups, where the occurrence of both phenomena are so entangled,

creating a restriction when attempting to split them up.

Furthermore, in line 20 Richard says, ‘yeah but | don’t’ know it’s not too late she said’,
which could be perceived as a self-reflection about what the lecturer has established
as part of the project guidelines, and that somehow, defines and directs the decisions
the groups as an entity make, which ultimately, could be identified as an element of
co-regulation exercised by the lecturer, where the focus is not on co-regulation but

regulation within the team.

Then, in lines 23 and 24, as Richard continues his speech, he says, ‘it's never too
late to change’, emphasizing that his plan could be amended if required. Additionally,
this element could also be identified as a strategic element, which will be explained in

the following section.

3. Strategies

The strategy phase is defined by Hadwin et al. (2018) as the students’
engagement, drawing around the tasks upon a variety of tactics to accomplish the
goals, where process, progress, and products of each phase are monitored and

evaluated so to adapt later any of the stages.

Extract 4.3.5 brings strategic elements that have been identified of this stage:

Extract 4.3.5. Group 3 — 8 minutes into the meeting 2 out 6 — (170519)

Line Student Utterance

1 Jamal: that's basically says for the past 5 years
2 yeah for the past five years or something

3 China is being nearly 100% self-sufficient
4 in nitric acid

5 Richard: uhmmm

6 Jamal: so they actually have too much

7 Richard: vyeah it’s supposed (unclear, all speaks at
8 the same time)

9 Aaron: vyeah it’1ll be like the steel thing where

10 they start dumping very cheaply so

11 Richard: even America by like 91 there were 65 nitric
12 acid plants and most of them were for

13 fertilisers but them it was all

14 Aaron: America is quite big for nitric though

15 Richard: I suppose (unclear) but it’s something that
16 you’ll need to research

17 Aaron: OK
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The extract 4.3.5 presents elements of task strategy, which have started to be shown
as Jamal mentions in line 1 a reference connected to the context of the assignment,
‘for the past 5 years’, posing as an approach on how they can start narrowing down
the options for their task, location, which is connected to what has been started earlier
in the interactions, when in line 13 of excerpt 4.4.3, Richard has said, ‘China is
already self-sustained’; then, in line 6 this is reinforced by Jamal, when he also says

‘have too much’, supporting his contribution.

In lines 11 and 12, Richard makes reference to the number of ‘plants’ when he says,
‘by like 91 there were 65 nitric acid plants’, giving specific facts to what is being
addressed and so to progress the task, which in line 14 brings Aaron to the discussion
saying, ‘America is quite big’, in a way of supporting what Richard has just mentioned,
but with the intervention of Richard himself in line 16 replying to Aaron, ‘you’ll need
to research’, suggesting that a stronger argument should be provided so the goal of
the task is achieved using solid reasons, where there is an explicit ‘you’ perspective
use, that is related to a form of co-regulation being applied, which could be claimed
to be a strategy but equally a plan for achieving the goal (i.e., via researching), offering
an example of the complexity for the allocation process that has been faced while

trying to use Hadwin et al.’s (2018) work.

Moreover, the earliest points that the group members have been making have been
used as way of justification and reason, supporting the decision-making process that

the team members have started to build.

As the group interaction continues, later in the dialogue (extract 4.3.6), the elements

of strategy are shown in a more straightforward way.

Extract 4.3.6. Group 3 — 14 minutes into the meeting 2 out 6 — (170519)

Line Student Utterance

Aaron: America industry right now is despite
everything is actually doing quite well and
the important tough I think I think the good
thing about the US is the educated workforce
which I think it's quite you know if you if
you go somewhere new you're gonna either pay
people a lot of money to come in there and
train people and you start paying to train
people and the US infrastructure there is a
massive industry

Jamal: that's what I'm thinking about like one the
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Line Student Utterance

12 US it's going to be how easy is to find
13 regulations and stuff

14 Richard: yeah

15 Jamal: so I see

16 Richard: Dbut when did she say like for anything

17 outside the EU just use the British or US

At first in extract 4.3.6, Aaron is supporting with firm elements of engagement
the discussion, which starts in line 1 until 9, displaying a total commitment to the task,
bringing features that shows his motivation and reasons for his proposal, mentioning
elements such as ‘educated workforce’, as a strong aim to what he wants to
communicate to his peers; also, as he continues his speech, provides elements that

create a concrete strategy to sort out the task.

And in doing so, Aaron makes use of ‘you’ implicitly (line 6), referring to anyone in
the team, but without being direct to any of the team members. It is in this type of
interactions, where what CASoRL model (2018) proposes regarding the existence of
co-regulation is not suitable to describe it. The use of a ‘you’ perspective by Aaron is
a more shared regulated instance, implying that what he has been stating needs the
participation of the team members, which is reinforced in line 8, again, using ‘you’ to
address the team implicitly, avoiding directing his speech to anyone in the group.

Thus, the dialogue provides evidence of Schoor’s (2018) work shortcoming.

Likewise, in line 12 and 13, Jamal says, ‘it's going to be easy to find’, pointing at
whether or not the choice should be made on the basis of how easy it could be to find
the information, maintaining a motivational task engagement, being this a common
characteristic of the strategy stage as it has been exemplified by Jarvela et al. (2016)

in their study.

4. Coordination

Coordination has been described as how a group, as a collective entity,
organise their own members from a social perspective (Schoor, 2018), in a way that
they can engage strategically around the tasks, jointly and agreeably sketching upon
a variety of rational, socio-emotional, interactive, and motivational strategies for the

successful completion of the assignment or challenge (Hadwin, et al., 2018).
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The coordination component has been identified along the data corpus in specific
cases, for example, when making decisions, having to ask for support from one or
another peer, and organising who in the group does what, as part of the activities or

tasks development.

Extract 4.3.7 introduces the identification of the coordination phase that has emerged

as the team interactions happen in the meeting:

Extract 4.3.7. Group 3 — 8 minutes into the meeting 2 out 60 — (101019)

Line Student Utterance

1 Aaron: anybody’s spoken to Jamal ((Fred says uhm))
2 is Jamal still alive

3 Richard: I hope so (laughter)

4 Jamal: oh yeah

5 Aaron: sending good vibes (unclear - hard to get)
6 Conor: aye

7 Richard: does she (referring to the lecturer) say

8 good

9 Aaron: so do you care wait to speak to him to like
10 think about or going for this ((Conor says
11 uhum) ) suppose (unclear) or to think

12 tomorrow today after then (laughter)

13 Richard: oh yeah (unclear)

14 Conor: 1f you’re gonna pay for a plant today

15 Richard: yeah I’1l1l do it then

16 Aaron: vyou know last minute addition is fair

17 Richard: nooo I've been meant to be this (world) how
18 this is wrong (unclear)

19 Aaron: they got your tents and your dos at some

20 point like they just supposed to sign

21 (unclear) the world she added something and
22 you make it and you end it I bet you

23 ((Richard says yeah)) I bet you I bet you
24 sign both or some you know just like that's
25 all like these

Excerpt 4.3.7 brings an example of this element, where in line 1, Aaron says,
‘anybody spoken to Jamal’ (who did not attend this group meeting), triggering a series
of responses from the group, giving this utterance a sense of need to ask for his input,
when deciding about one of the tasks the project requires for its successful

completion.

Additionally, it is reinforced by Aaron again, when in lines 9 and 12, he asks to the
whole group with a subtle ‘you’, ‘so do you care wait to speak to him to like think about

or going for this...’, which is an explicit ‘you’, intended to regulate a team’s member
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behaviour, giving the impression of being asked specifically to someone within the
group, but in reality, he is raising a question to everybody; thus, there is a general

agreement on the way this action could be agreed.

Conor, in line 14, says, ‘if you’re gonna pay for a plant today’, which is an implicit use
of the pronoun ‘you’, addressing the group with a suggestion to do something in a
hypothetical scenario, avoiding mentioning or referring to a specific team member.
This utterance shows how shared regulation in the context of a group is not always
necessarily linked to the use of the ‘we’ perspective but that could imply a more

complex relationship.

Furthermore, when in line 15, Richard says, ‘yeah | ‘Il do it then’, displaying somehow
an agreement to do an activity that is related to what the group aim to complete.
Although, from line 16 onwards, the conversation seems to be a banter or even off
topic, these are the types of elements that help the dialogues be more fluent and keep
smooth the dynamics and interactions among team members, being an intrinsic and
natural element of the groups, when members might show some form of
disengagement, or simply want to share their feelings or personal activities (Hendry,
et al., 2015).

In excerpt 4.3.8, the group have been deciding on how to allocate some activities that
are required for a presentation, that is part of the project activities, and that needs to

be completed:

Extract 4.3.8. Group 3 — 13 minutes into the meeting 2 out 60 — (171019)

Line Student Utterance

1 Conor: so what do we need to do just now

2 Fred: I think that's the only I could do like like
3 the best use of this time could be just like
4 I think how we're gonna like cut the source

5 for like the ((Conor says for the talk)) for
6 the talk yeah

7 Aaron: because the talk

8 (In overlap - unclear)

9 Conor: how we're gonna I think ((Richard says I

10 hope to))

11 Fred: I think I think is doable because I've seen

12 so much of it actually (overlaps)

13 Conor: yes

14 Richard: uhm yes

15 Fred: so I think yeah

16 Conor: should we should we do like the generals so
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Line Student Utterance

17 like I'1ll do capital costs someone does

18 environmental ((Fred says erm)) like capital
19 costs include the cost of utilities cost of
20 Aaron: or what if we broke it into big sections

21 (In overlap - unclear)

22 Conor: but if we do that then

23 Fred: no no like that's for like yeah that's for
24 we've got that was actually copying her (the
25 lecturer) thing and I think it doesn't work
26 for a talk it doesn't work going in that

27 order

28 Richard: uhm

29 Fred: like no way like I think

30 Conor: I think for me the main part is where how

31 much

32 Fred: vyeah I think you start off by saying what we
33 found like the world’s capacity to be

34 ((Aaron and Conor say yeah)) which which I
35 didn't find anything (laughter) well I'll

36 find like something I have to

In line 1 of extract 4.3.8, Conor raises a question that seems to be directed to
the whole group, ‘so what do we need to do just now’, using an explicit ‘we’
perspective, as a way to prompt the group to organise somehow, what is going to be
presented, avoiding pointing out to a specific member for assigning the activities; this
is followed by Fred in line 2, ‘I think that’s the only | could do like’, which could be
understood as if he had taken a responsibility for a task and had reached a point,

where he might need a kind of support from the team.

Furthermore, Fred continues his speech immediately in lines 4 to 6 by asking, ‘how
we're gonna like cut the source for like the for the talk yeah’, again using an explicit
‘we’ perspective, where there is a need to coordinate how the upcoming presentation
is going to be delivered, centring the conversation around the speaking to present
their project progress so far, which has been the activity that needed to be coordinated
among the team members. In line 7, Aaron says, ‘because the talk’, confirming that

what has been the focus of what needed to be organised and the point of discussion.

Moreover, in line 9 Connor is posing a question, ‘how we’re gonna’, being this
utterance an explicit ‘we’ perspective, that seems to be in line with or retaking what
Fred has previously said in line 4, bringing him back to the discussion about the task,

saying in line 11, ‘/ think is doable because...’, which seems to create an atmosphere
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of agreement among the group, as in the consecutive lines (13-15), the members

present in the meeting seem to agree with the statement.

Therefore, Conor in line 16 is making a suggestion to the whole group, ‘should we
should we do like the...’, where there is an explicit use of the ‘we’ perspective, which
looks for allocating the possible sections that could be presented, strategizing a kind
of sketch according to the elements that might need to be discussed in the
presentation; but that in turn, it could be somehow seen as a different form of strategy
as defined by Hadwin et al. (2018), given the granular element of the creation of a

product.

As such, what has been said by Conor in line 16 is immediately followed by Aaron in
line 20, ‘what if we broke it into big sections’, proposing a direct strategy through the
use of an explicit ‘we’ to collectively work on that so the deliverable or product could
be organised. This suggestion prompts Conor and Fred to express their
disagreement through lines 22 and 23, with Fred stating in line 24, ‘we’ve got that was
actually copying her...’, again two team members use a ‘we’ perspective, implying
that what Aaron has said would be similar to the structure that the subject lecturer has
established as the content for the report, where Fred reinforces his position in lines
25 and 26 by saying, ‘I think it doesn’t work for a talk’, which is followed by a ‘like no

way’ in line 29.

Subsequently, in line 30, Conor adds to the discussion, ‘I think for me the main part
is’, trying to, somehow, realign the main point that matters for what needs to be
organised. Consequently, in lines 32 and 33, Fred suggests by saying, ‘you start off
by saying what we found’, making use of an implicit ‘you’, which can be seen as ‘we’
because he then mentions that he ‘didn’t find something’, structuring the content of
the speech to be delivered by themselves — the group, closing his intervention in lines
35 and 36 with, ‘'l find like something...’, committing himself to an activity connected

to the product of it.

Extract 4.3.8 offers an example of coordination in the context of teamwork; however,
one might also argue it could fit in ‘goals and plans’ or ‘strategies’ phases, and here,
in this difficulty of identifying these phases clearly, is where the current models fall
short.
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5. Standard/Adaptation

Standard/Adaptation has been one the most difficult aspects to be identified
in the data corpus of this work because it is a phase, where the team as a group drive
or make changes at any point of the interactions while dealing with the tasks. This
element could also be referred to as how the group, collectively, persist and find a
solution to the challenge with reference to the standards required (Miller & Hadwin,
2015).

Additionally, this adaptation could arise on the fly to optimise learning in the actual
task, or even include changes to future activities (Hadwin, et al., 2018). Miller and
Hadwin (2015) have presented an extract, where participants reflect on their role in
an assignment, making explicit the need of having better discussions about the tasks,
and suggesting a change in the strategy they have used in the past, for a better and

more structured one that really serves their interests.

The extract 4.3.9 is a rich instance of adaptation that has been identified in one of the

students’ meetings:

Extract 4.3.9. Group 3 — 16 minutes into the meeting 2 out 6 — (120919)

Line Student Utterance

1 Aaron: I think just to reproduce that this nitric

2 acid plant basically

3 Richard: so that we are producing nitric acid for

4 Aaron: we are producing nitric acid for the

5 explosives industry in Australia

6 Conor: and I'm sure mining

7 Aaron: no no no

8 Richard: mining (laughter) metrics

9 Aaron: I'm closed and I hope we're good anyway

10 location capacity sir with stuff like that I
11 think then you can go and look but I don't
12 know what we're gonna do if you wanna 'cos I
13 think ((Fred says I like that)) with that

14 worth what technology of the actual design
15 of the plant the most important part of this
16 stage 'cos that is the key for the

17 presentation

18 Richard: we need to justify why we're not doing it in
19 the agriculture or in India and China

20 Fred: oh I agree I think like the justification of
21 the location is just as big as that thing

22 right now

23 Richard: yeah 'cos she (the lecturer) tried to stress
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Line Student Utterance

24 that point like she she said why also why
25 you've done this process but why you're not
26 doing any other process

27 Fred: vyeah

28 Richard: so I think to put it like the reasons we're
29 doing it in Australia for the mining

30 industry is because the Asian Market is so
31 saturated

In excerpt 4.3.9, Aaron in lines 9 and 10 says, ‘I'm closed and | hope we're
good anyway location capacity sir with stuff like that...’, pointing out that with having
that specific information, somehow the group will be sorted according to the project
requirements, in terms of the metrics that have been established by the project
guidelines. Then, in line 11, he says, ‘you can go and look but', with an implicit ‘you’
perspective use, referring to ‘us’ or ‘anyone’ in particular, indicating that there is a

need to compare what he could have sketched to the presentation requirements.

Moreover, in line 11 utterance there is a vague reference to reflections, where they
are manifested as the uncertainty ‘/ don’t know what we’re gonna do...’, thus, the
team members are trying to recognise where these shortcomings or gaps are, but it

is not clearly or explicitly acknowledge that they are adapting as such.

Consequently, Aaron, in lines 16 and 17, makes explicit reference to ‘the
presentation’, which is a technical meeting with the class lecturer, where the group
will report their current project status, being a milestone towards the project

completion.

Furthermore, Richard, in line 18, says, ‘we need to justify why we're not doing itin...,
which is an explicit use of the ‘we’ perspective, as a way of setting a standard that
support the decisions they all, as a group, have made for one of the most significant
activities, thus, justifying their decision based on what the actual project requires; what
Richard has just mentioned seems to resound in Fred, as in lines 20 and 21, when
he says, ‘I agree I think like the justification of the location is just as big as...’, making
clearer that the task needs to be based on solid arguments that could satisfy the
project guidelines, which ultimate serve as the standards to what the decisions are

expected to be compared.
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Later, in lines 23 through 25, Richard says, ‘‘cos she tried to stress that point like she
she said why also why you’ve done this process but why you’re not doing any other
process’, making use of the implicit ‘you’, but in reality, he is denoting ‘us’, the team
group, or ‘anyone’ in specific; also, here the explicit mention of the lecturer plays a
special role, due to that it could be seen as the standard or reference point that might
direct the decisions the group are making, causing an adaptation to their internal
dynamics and interactions, which could be a reflection of how aligned their
approximations are to what in reality is expected, and it can also be seen as an

instance of external co-regulation.

Finally, in lines 28 through 31, as Richard continues to talk saying, ‘fo put it like the
reasons we’re doing it in Australia for the mining industry is because...’, he reinforces
his idea through the use of an explicit ‘we’ perspective, bringing elements that could
possibly be aligned to the task requirements, and also, incorporating what the lecturer
has highlighted in previous interactions with the group, which might be seen as a sign
that adaptation is happening along. Although, there is a kind of recognition of where

the gap is, this is ambiguously admitted that they are still revising it per se.

In extract4.3.10, the group 4 have been discussing about the location for the plant as
part of the tasks that the project requires, and it is doing this that the

standard/adaptation phase has been identified.

Extract 4.3.10. Group 4 — 12 minutes into the meeting 2 out 6 — (020420)

Line Student Utterance

1 Adam: we don’t have a location and we don’t have a
2 capacity

3 Emily: I’ve got it

4 Adam: uhm ok that’s fine so ehm

5 Robin: how do we know that those are what we are

6 talking about

7 Adam: yeah

8 Nick: as long as we just kinda not made a decision
9 as long as it could be rationale

10 Emily: no cause we are supposed to show something
11 like that (In overlap - not clear)

12 Adam: it’s something it is to that we are meant to
13 do about the location processing objectives
14 options production routes and a rationale

15 for chemical alternatives plus technology

16 analysis and build a heat implemented

17 network (unclear) and then we do like to

18 choose the sort of
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Line Student Utterance

19 Emily: well I think I’'ve heard and there are ports
20 from different options and they’ve got

21 plants in Egypt they’ve got two in Germany
22 and they’ve got one in Qatar ehm as long as
23 we can work out the location in Germany so
24 the rest of Europe is something we can start
25 our BFD (block flow diagram) to work out as
26 a location we can’t locate/work in China

27 cause of the saturation and stuff like that
28 Nick: what’s the thing going to happen if we find
29 somewhere in Europe or Canada because we

30 think that is going to happen

31 EFEmily: the fact about Canada is cause they’re

32 producing between 1000 tons per day and 1500
33 tons per day

34 Nick: okay

In extract 4.3.10, Adam starts off the discussion by saying in lines 1 and 2,
‘we don’t’ have a location and we don’t have a capacity’, where there is an explicit
use of the ‘we’ perspective, that immediately brings Emily to the scenario by saying
in line 2, ‘I've got it , which by some means redirects the conversation to the activities
that have led to the conclusion of the task, based on certain parameters. Then, in line
5 Robin says, ‘how do we know that those are what we are talking about’, making
specific emphasis in ‘we know’, displaying an explicit form of team shared regulation,
setting a reference to how effective is what they, as a group, have accomplished until
that point; creating the conditions for the other team members present to speak up

and support their ideas and reasons, or even controvert any statement.

Subsequently, in line 8, Nick says, ‘we just kinda not made a decision’, with an explicit
use of the ‘we’ perspective, giving a hint that could be seen as a component
associated to an adaptation element that is happening on the fly, thus, possibly
optimising or adjusting an outcome to what the task entails. Additionally, what is said
by Nick in line 8 could also be seen as a good example of ‘coordination’, where
students are engaging in strategies for decision-making; the phrase ‘we just kind not
made a decision’ is fundamental for acknowledging this events, which then in line 9,

he himself reinforces by saying, ‘it could be rationale’, illustrating his comment.

Nevertheless, Emily strongly shows her disagreement by saying in line 10, ‘no cause
we are supposed to show something’, again, an explicit ‘we’ is seen here, referring to

the fact that their proposals are expected to be aligned to what the project guidelines
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dictate; in consequence, Adam, through lines 12 to 17, starts listing a series of tasks
that are related to what is expected to be included as part of the project completion,
which could be seen as a way of refocusing the group around the guidelines, looking

for a much straightforward decision-making process.

Furthermore, Emily states in line 19, ‘I've heard and there are...’, that indeed signs
post certain reference to information that could function as a standard or idea to
develop her proposal, adding more details along lines 22 to 27, with a continuous and
explicit use of the ‘we’ perspective along her intervention, which is later, in some way,
questioned by Nick, in lines 28 through 30, asking Emily, ‘what’s the thing going to
happen if we find somewhere in Europe or Canada...’, about two possible options for
the decision that has been the focus of their exchanges, closing it with ‘because we
think that is going to happen’, where the use of ‘we’ could be meant an ‘' perspective,
given the context of their exchanges. Also, throughout lines 27 to 29, Nick is
reinforcing that the options for the outcome of their decision might come from those
two choices; therefore, in line 31 Emily replies, ‘the fact about Canada’, which could
be understood as a manner to start to draw some form of conclusions and thus,
excluding one of the options that Nick has just introduced, leading to a more feasible

decision as the meeting continues.

As it has been already discussed, it has been apparent that students’ interactions
transition from one phase to the subsequent one does not follow a linear sequence,
but verbal exchanges could be allocated to a phase that might have been thought to
emerge in a later period, happening before, and even segments, where what is said
by the students seems to go back to a stage assumed to be over, proving the
complexity of the interactions and the intricate nature of the transactions that occur in

a group context.

The previously said is exemplified in excerpt 4.3.11, where despite how developed
the meeting could be seen, students’ interactions fluctuate from one stage to another,

and even go back to a previous phase.

Extract 4.3.11. Group 4 — 1 hour and 19 minutes into the meeting 2 out 6 — (020721)

Line Student Utterance

1 Grant: so I’'m doing the ehm like the convergences
2 of all the technical grades of the ammonia
3 and the nitric acid then based on our

4 capacity range
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Line Student Utterance

5 Nick: so that means you’ve been running the model
6 based on the paper

7 Grant: vyeah I’1l1l be writing something about that

8 ((Nick says ah okay so you)) I need to do

9 the numbers so I’1l1l look at the numbers are
10 ((Nick says okay)) because I'll I’1ll use the
11 numbers to get our basic conversion

12 Nick: so then you could discuss what temperature
13 is

14 Grant: vyeah and then use those numbers to get our
15 basic conversion ((Nick says so okay)) so as
16 well as maybe try to find more German info
17 for this

18 Nick: so are you doing the material balance as

19 well

20 Grant: vyeah I do

21 Emily: do we need to do the material balance for
22 this stage

23 Robin: no no

24 Nick: well we need to do a rough one surely for
25 the material consumption

26 Grant: yeah yeah

27 Adam: that’s one for the kinda talking about the
28 conversions more

29 Grant: vyeah I’'m not gonna lie about that

30 Emily: I’'m actually I'm also pretty sure if you

31 look in that document it mentions how much
32 to use for that capacity ((Grant says yeah
33 and Adam says yeah very comparable)) which
34 might just give you a- and we need to just
35 like bung another number and it looks like
36 we have given a range ((Grant says yeah I
37 like that)) sorry for more

38 Grant: vyeah yeah this could be this could be cases
39 like the conversion will probably be like
40 this plant is like getting a ninety per cent
41 conversion like give me that sort of number
42 for me but I’11 be fine

43 Emily: vyeah I think if we did it based on at this
44 stage what other people have done instead of
45 all what we’re talking

In extract 4.3.11, it could be read in line 1 Grant saying, ‘'m doing the ehm
like the convergences of , that is a statement linked to one of the project activities that
he has been working on when saying, ‘'m doing’, and directly related to a task

definition phase stage that he had been started earlier; then, in line 3 as Grant
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continues to talk, he says, ‘based on our (...), displaying some form of strategy

through lines so to develop what comes next once the task is finished.

In line 5 Nick asks Grant, ‘so that means you’ve been running the model (...)’, which
could be identified as a kind of coordination stage through enquiries that leads the
conversation to Grant, who replies in line 7, ‘yeah I'll be writing something about that’,
that shows how the strategy he had already started to draw continue to develop,
reinforcing it when saying in lines 8 to 12, ‘I need to do (...) I'll look at (...) I'll I'll use
the numbers to get...’, which are phrases connected to a strategic phase and similar
to the examples provided by Jarvela et al. (2016), and that is followed through by Nick

and Grant until line 16.

Nevertheless, in lines 18 and 19, Nick asks a question to Grant, ‘so are you doing the
material balance as well’, which moves the conversation back to a task definition
setting, that is followed by Emily in line 21, when raising the question, ‘do we need to
do the material balance...’, bringing up the attention of the team members present in
the meeting with the use of an explicit ‘we’ perspective, to share their concepts
regarding the topic, which shows how complex and intertwined the students’
interactions could be, associated to the nature of the activities they have been

involved in, and the level of engagement they might be displaying.

Through lines 24 to 25, Nick says, ‘well we need to do the material balance for this
stage’, that implies that a form of coordination among the team members is emerging,
using an explicit ‘we’ perspective, that is followed by a strategic element, when in lines
27 and 28 Adam says, (...) talking about the conversions more’, which is agreed by

Grant, in line 29, expressing, ‘yeah I’'m not gonna lie about that'.

Subsequently, Emily starts to draw a sort of strategy when saying in lines 30 and 31,
‘I'm actually I'm also pretty sure if you look in that document (...)’, which then turns
into a sort of standard stage, when through lines 31-32 says, ‘that document it
mentions how much to use for that capacity’, and supported by Grant and Adam in-
line to what Emily has mentioned saying, ‘yeah — yeah very comparable’, and then,
reinforced as a standard/adaptation when Emily adds in lines 33 and 34, ‘which might
just give you a- and we need fo just like bung another number (...)’, being a strong
distinctive attribute linked to this phase with the use of an explicit ‘we’ perspective,

closing it in lines 35 and 36 with a, ‘it looks like we have given a range’, that is a
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common adaptation element applied while a reference element is used when solving
a task (Miller & Hadwin, 2015).

Furthermore, Grant in lines 38 to 42, starts to devise a strategy, ‘this could be this
(...) the conversion will probably (...) like give me that sort of number for me...’, that
encompasses certain elements linked to planning what the outcome of the activities
could be, which is seconded by Emily as a form of standard, taking as a reference
what other groups might have executed, when saying through lines 43-45, ‘I think if
we did it based on at this stage what other people have done instead of all what we’re
talking’, where there is an explicit use of the ‘we’ perspective, bringing a reflection
element that could cause an adaptation of what the team have accomplished so far
to adjust it based on others’ procedures. Similarly, it could be claimed a form of
external co-regulation, not associated to the lecturer but to other teams, where there
is a form of ‘indirect’ co-regulation because the other actors have not oriented directly

to the team.

In addition, it could be said that extract 4.3.11 shows the richness and complexity of
students’ conversations. Also, it presents how the interactions fluctuate from one
phase to another, and even goes back to earlier stages. Likewise, it is a proof of how
these interactions do not follow a linear sequence, but an entangled series, as the

teams undertake the activities.
44 The co- and shared-regulated learning scheme in context

The elements proposed in this work have been built based on the data. This
has facilitated the identification of the elements, which are connected to the study,
and how they have been coded across the data corpus of the transcription. The
following excerpts present instances, where the components of the additional

elements proposed in this work have been clearly identified.

In excerpt 4.4.1 the perspective component has been displayed as the students’

interactions have been happening:

Extract 4.4.1. Group 3 — 38 minutes into the meeting 2 out of 6 — (221119)

Line Student Utterance

1 Richard: -to give a capacity pick a number

2 Aaron: so was that was that Yara production

3 Richard: 850000 metric tons a year which doesn't seem
4 ((Fred says of ammonia)) of ammonia yeah but
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Line Student Utterance

5 that doesn't seem like a lot when you've got
6 companies producing thousands of tons of

7 nitric acid a day

8 Aaron: I don’t think it’s thousands a day like I’ve
9 heard I've heard hundreds a day but never

10 thousands a day

11 Conor: I've I've got quite a few thousand tons a

12 day

13 Aaron: really

14 Richard: vyeah

15 Fred: vyeah a thousand tons is like not what we are
16 looking (unclear) ((Richard and Aaron say

17 yeah)) but then you get some of those like a
18 few that go - are really big

19 Aaron: 'cos if you think a company like Yara a

20 company like like Yara just (unclear) 50000
21 it yeah makes Mr Yara if we make 50000 a day
22 we're not going to get 365000 tons out and
23 15000 tons but

24 Richard: exactly

In Extract 4.4.1, students have been into the meeting for about 38 minutes,
where at this point of the discussion, the first overarching element of the Perspective
component, you, has been evidently identified in lines 5 and 6, as Richard is making
his intervention, ‘doesn’t seem like a lot when you’ve got companies producing’.
Richard here gives the impression of referring to someone in the room, but this might
be interpreted as an instance where he is addressing a crucial element that needs the

attention of the whole group, rather than a single, specific person.

As well, when using the ‘you’ element, there is a connection to an implicit stage that
as the discussion keeps going, leads the conversation to a series of strategies, part

of the Phase component, that the students have been going through.

In lines 15 to 17 Fred uses both the explicit ‘we’ and the implicit ‘you’ elements when
he says, “not what we are looking... but then you get some of those like...”. Here
again, the ‘we’refers clearly to the team’s activity, while the ‘you’ does not refer to any
one specific person within the team (which if taken without contextual meaning could
be read as an instance of co-regulation). The use of 'you’ serves as a way to express
other possibilities the team (we) must consider as a collective. In addition, in line 21,

Aaron makes an explicit use of the perspective element ‘we’.
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The subsequent excerpt 4.4.2, Connor, in line 1, uses the ‘we’ which in this case

indicates a very explicit action, that of managing their process:

Extract 4.4.2. Group 3 — 20 minutes into the meeting 2 out of 6 — (131219)

Line Student Utterance

1 Conor: so how we are managing our managing our

2 process (In overlap - not clear)

3 Aaron: no no let's keep the technical process as

4 possible ((Fred says OK)) as I've said this
5 our process and this is the reactor we are

6 using this is the ((Conor says OK)) stuff

7 and this then you can say what process

8 environment safety and ethics I’11 put down
9 environment

10 Fred: you see the one on the right-hand side

11 ((some information on the computer))

12 (unclear) hands side for today and tomorrow
13 commercial risks like ((Richard says

14 commercial risks so)) what would you take

15 commercial risks like what do you think that
16 meant 'cos in my understanding was that

17 would be like like if we're gonna invest 500
18 million what's what's the risk of that like
19 if the market is going to crash

20 Conor: vyeah is it commer is it commercial risk not
21 kind of like ehm is it not like the if there
22 like it can go either way like there's

23 obviously a like ((Richard says what can go
24 wrong)) how do you describe it it's like a
25 it's a it's a risk it’s hard to quantify in
26 a sense because if like there's a commercial
27 risk it's it's like I don't know it's like a
28 company starts to produce I don't know what
29 I'm saying (laughter)

In extract 4.4.2 there is a strong action (strategy) the team are taking to meet
their task goals. In lines 5 to 7, Aaron says, “...we are using this is the (...) stuff and
this then you can say what process environment...”, presenting an explicit ‘we’ and
implicit ‘you’ combination by using the ‘we’ perspective, as to referring to the team,
and then, changes to the ‘you’ but still referring to the group indirectly and without a

clear sign that is the case.

Fred in lines 10 to 13 says, “you see the one on the right-hand side ((pointing to the
computer)) (unclear) hands side for today and tomorrow commercial risks like

((Richard say commercial risks so)) what would you take commercial risks like...”,
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where it sees initially the use of ‘you’ implicitly again, not referring to one of the team

members specifically, but perhaps to the team as one.

Again, in line 14, Fred makes use of the ‘you’ perspective to ask to no-one in particular
but the group as a whole a question, avoiding placing anyone in a difficult situation,
or to give anyone a chance to claim more knowledge in the point under discussion. In
his attempt to seek clarity on an idea his preferred action is not to direct his question
to a specific team member, which could be problematic from the perspective of
ensuring all team members maintain equal status (McQuade, et al., 2020), but to the

collective ‘we’ and the team as an entity.

Whereas later, in line 24, Connor says, “... how do you describe it...”, not referring to
anyone present or the team as such. Here, he uses the pronoun you to raise a
question that he has and would like to have answered, potentially posing a challenge

to the team in an implicit, rather than an explicit manner.

Additionally, the use of ‘you’ instead of ‘we’ does not require placing ownership on the
team or any of its members, that is, if his query does not get answer, then, an

individual or the team might decide to take an action next.

There is a very subtle difference between the two ‘you’, the ‘you’ singular and the ‘you’
plural, For the first one, they are not addressing anyone specifically, while for the

latter, they could be addressing everyone at once.

Extract 4.4.3 brings a series of exchanges that the group 4 have been having, mainly

revolving around one of the central tasks for the project completion.

Extract 4.4.3. Group 4 — 20 minutes into the meeting 2 out of 6 — (160420)

Line Student Utterance

1 Emily: ehm and there’s similar projects already

2 over there there’s places that we know we

3 could consider too ((Nick says yeah))

4 (unclear)

5 Grant: but at least there’s one thing we can like I
6 guess transportation to France from Germany
7 and then it can serve ((unclear - in

8 overlap))

9 Emily: to put somewhere near a train track and

10 (unclear) the rest of ehm let’s say mainland
11 Europe

12 Nick: OK I’'d like to go for Germany

13 Adam: and how’s the market over there
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Line Student Utterance

14 Emily: erm the market is pretty good there’s a few

15 plants there already I haven’t looked at the
16 market probably in there then they should

17 have decided to there’s a lot of cheaper

18 plants erm like probably in the Middle East

19 erm in Eastern Europe well but I think we

20 should have quality that I think is probably
21 more important

22 Nick: vyeah I think is more we need to think about

23 it we don’t want to lose money

24 Grant: well I was thinking that the price of

25 ammonia has spiked up it’s like about

26 $5500/ton up to 200000/ton so like you know

27 that happens repeatedly then basically we

28 are unable to run the plant

29 Emily: so are we saying like Germany France ((Grant
30 and Nick say yeah)) yeah OK I’'ve really

31 thought about Germany but I was not sure

32 about Germany cause that’s the matter

In excerpt 4.4.3, in lines 1 through 4, Emily makes a specific claim by saying,
‘there’s similar projects already over there there’s places that we know we could
consider too’, which could be related to the fact that she has been researching
independently about possible places, where whether or not the group could propose
a location for the plant; this statement is then reinforced by the occurrence of a double
explicit ‘we’ in ‘we know we could consider’, which is a distinctive and undoubtedly
shared-regulated event, common when a team member wants to bring the attention

of the group to focus on an aspect that might be relevant to the goal that is pursued.

’

Then in line 5, Grant says, ‘but at least there’s one thing we can like...’, which
somehow follows the shared-regulated event that Emily has just initiated, using an
explicit ‘we’ that seeks to keep the accountability on the whole group, rather than put
it on a specific member, as the task seems to need the participation of the members

present in the meeting.

As the interactions keeps happening, Adam poses a question in line 13, ‘and how’s
the market over there’, which Emily answers bringing up information that she has
previously read about it, with a specific element that connects with a self-monitory
event in line 15, ‘I haven’t looked at the...’, that is particularly displayed when
someone, who has been undertaking an activity still has some pending tasks that

required to be completed beforehand (Zimmerman, 1995).
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Consequently, in lines 19 and 20, Emily reinforces her point of view when saying, ‘/
think we should have quality’, using a subtle ‘/ think’ that could be understood as what
she is going to see might be perceived by the group as a suggestion than an
imposition, which is followed by an explicit ‘we’ in ‘we should have...’, immediately
accompanied by a ‘I think...’, where the use of both pronouns plays a distinctive role,
when a member of a group is trying to direct the group decision towards a particular

option, which is an example of co-regulation happening in a group context.

Nick, in line 22, uses a combination of pronouns again, ‘/ think is more we need to
think’, which could be interpreted as paraphrasing, or even recapping what Emily has
said before, and that has regulated implicitly the group dynamic as he adds in line 23,
‘we don’t want to lose money’, adding a relevant factor that directly affects the matter

that has been in discussion.

Further down, Grant says in lines 26 and 27, ‘so like you know that happens’, where
the use of that ‘you’ is an implicit way for presenting his idea, that is not direct to
anyone in particular but to all members, being a specific way of addressing them,
where this implicit manner of speaking to others and the team has an inherent
influence as co-regulation. As a result, Grant, in lines 27 and 28, could justify his ‘we
are unable to run...’, in a collective manner due to the nature or impact that his

proposal could have over the project.

Subsequently, Emily asks in line 29, ‘so are we saying like...’, implying that is a
decision that the group explicitly share, and that she then reflects upon in lines 31 and
32, when saying, ‘/ was not sure about, which could be connected to the fact that

Grant and Nick have already answered to her question while she was talking.

The following section will present the discussion around the implicit and explicit
elements, core to the research of the work that has been done across the study

presented in this thesis.
4.5 The implicit and explicit elements component

Jarvelda and Hadwin’s (2013) work has proposed the existence of the
perspectives of ‘I, you, and we’ to point out directly to self-, co-, and shared regulation
in the learning context, respectively, which have been broaden by Schoor’s (2018)

work; however, it has been found out along the research, that the occurrence of those
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types of regulations is not strictly true; thus, further details are provided below to

explain this.

Based on the data corpus considered in this study, certain students’ interactions have
suggested a further relevant distinction between two elements, in which some
conversational moves by participants explicitly make the required point, whereas

other conversational moves do so implicitly.

A frequently occurring pair of examples is the explicit use of the collective pronoun
‘we’, as in ‘are we going to say how much spending we are planning’, as opposed to
the more implicit generic use of ‘you’, as in ‘you have to have to a sort of contingency
capital’, both are intended to encourage collective actions or collective decisions, but

one is much more explicit than the other.

Similarly, the pronoun ‘you’ sometimes does not refer to a specific group member but
to a generic ‘you’ outside the team as in the example above. This highlights the
ambiguity of ‘you’ — sometimes it constitutes an address to a specific person (a matter
of perspective) and sometimes, it is an implicit generic term meaning ‘one’ or ‘we’, the

entire group, or ‘one’ (as in ‘you have to laugh...’ where ‘you’ means ‘one/anybody’).

These two pieces play a vital role, specifically, due to the difficulty faced when
behaviours, which are displayed by the students and connected to a regulatory or
autonomous stage, are not easily allocated under the scheme proposed by Schoor
(2018), and considered initially in this work. Schoor (2018) proposes that perspectives
of self-, co-, and shared regulation can be identified through the use of the ’F', ’you’ or
‘'we’ pronouns respectively, indicating the perspective that the student takes.
However, the ambiguity that the meanings these pronouns have within conversational
elements might refer to shared regulation, even when the pronoun itself could have

indicated an individual perspective of co-regulation (i.e., ‘you’).

Furthermore, Schoor’s (2018) model is meant to be applied in a cascade way; first,
with the identification of the overarching phases — auxiliary level, that the students
could be working within as the discussions take place; later, the allocation of the
OPES components — principal level; and finally, making the distinction among the ‘/,
you, and we’ perspective to clarify if the conversation refers to ‘self-’, ‘co-’ or ‘shared
regulation’ action; aspects that have been exemplified in extracts 4.1.1 and 4.1.2.

Another significant aspect is the fact that although analytically this is possible, all
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these elements certainly interconnect among themselves, making it difficult to

discretise the stages of proposed regulatory cycles.

Figure 4.3 introduces the addition of a new component to the research model,
Elements, constituted by the implicit and explicit elements, which have been identified

through this research work, and that has been made evident across the data corpus.

Additionally, the implicit and explicit elements component has exhibited the intricate
processes faced when trying to use predefined models available in the literature,
where they are referred as representations and simplifications of the learning
phenomena, but that in reality are missing out the complexity of the processes that
occur in the learning context; hence, although their relevance and significance,
predefined models, such as the ones proposed by Jarvelda and Hadwin (2013) and
Schoor (2018), were neither appropriate nor a hundred per cent applicable to a
students’ teams interactions study in the context of a project-based learning

framework.
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Figure 4.3. The self-, co-, and shared-regulated learning scheme from Schoor (2018) (Phases and Perspective) and Elements as result of the research presented here
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46 Summary

This chapter has discussed the exhaustive exploratory stage that has taken
place, while attempting to apply CASoRL model approach, within the constraints that
it has posed, following its structure and instructions as proposed by Schoor’s (2018)
work, encountering a series of limitations for its straightforward application to the data

corpus of this research.

As a result, the chapter has introduced the conception of a modified coding scheme
that has been grounded on the research executed by Zimmerman (1995; 1998; 2008),
Jarvela, and Hadwin (2013), and Schoor (2018), presenting it as an analysis of actual
dialogue data that has revealed inadequacies in previously-published coding
schemes, where this research proposed-modified coding scheme is in better position

than the previous ones to capture the complexities of real group dialogues settings.

Consequently, it has demonstrated that the phases that the teams go through while
attempting and completing a concept-project assignment as they has been described
by Jarveld and Hadwin (2013), are not clearly displayed, posing a challenge to the
categorisation of students’ transactions and interactions to draw a clear line, that signs
post that specific instances are completely related to only one phase of the process,
when the data have shown otherwise, more than one phase could be identified in an

intervention.

Furthermore, the chapter has shown and provided arguments to illustrate, how the
identification of the implicit and explicit elements is directly connected to shared
regulation in the context of teamwork, offering a classification for the exchanges
occurring in a project group scenery for the shared regulation research of teamwork;
witnessing, how it is necessary to provide a different conceptualisation for the social
shared regulated learning, that acknowledges the complexity and ambiguity that the
use of the ‘we and you’ pronouns poses, and that ultimately can indicate a different
form of regulation, that is directly associated to the context where they are used, and

what the real message of them is when applied in a teamwork setting.

The subsequent chapter (5) will describe the work and analyses that have been made
for the conceptualisation and proposal of a model, that serves as the principal
framework for the description of the interactions happening in the development of a

concept-project assignment in teamwork environment.



5. Shared regulation in teams

In this chapter a comprehensive analysis for the conceptualisation of the shared-
regulated model that has emerged as a result of the data analysis is presented. It
brings the analytic approaches that were taken for the model conception, initially led
to the identification on a priori grounds of two prevalent overarching or main themes,
Knowledge and Processes, common to the students’ interactions across the data
corpus. A definition for each identified theme will be given, thus, establishing a
common rationale for the discussions and analyses that have taken place across the

data sessions and meetings held.

5.1  An approach for the definition of a shared-regulated learning
themes model

The conception of a model, that almost fully satisfies the requirements of this
research, has been one of the most challenging stages when trying to comprehend
the data corpus. Braun and Clarke (2013) have stated that the analysis of the data,
certainly starts once the transcription phase has been completed. Hence, this
assertion has been experienced when trying to conceptualise at first, common and
repetitive elements along the data, which have ended up being themes, defined by
Miles et al. (2014) in Cohen et al. (2011), and Braun and Clarke (2013), as the
frequency of occurrences, showing reasonable patterns, and being able to group

them into categories, types, behaviours, and actions.

Initially, it was looked at pre-existing coding schemes finding them to be inadequate
for describing the interactions and transactions that had been witnessed in the data;
subsequently, it was needed to devise a bottom-up scheme to help capture what was
seeing in real dialogues. Therefore, the components of the model are a direct
reflection on the needs of the study rather than a pre-conceptual scheme that did not
fit into the data, driven by the sometimes-messy contents of real dialogues. Yet, the
studies conducted by Zimmerman (2008), Jarvella et al. (2013), Hadwin et al. (2018),
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and Schoor (2018) have influenced the conception in the early phases. As a result,

the research model incorporates features that those researchers have studied.

As it was introduced in Chapter 3, Thematic Analysis has been a method extensively
used in this research, helping in the conceptualisation of the research model. The
research model is made up of two main themes that have been called Knowledge and
Processes, and that have served to group seven themes, which have been proposed
based on the type of interactions and transactions that have taken place while the
students undertake their project activities; hence, the themes have been classed

under either one of the main themes or another, and even, both.

Referring to Thematic Analysis, there are two manners that have, undoubtedly, been
used to approach the data, inductive and deductive, which have been already covered
in the coding section. Furthermore, while using Thematic Analysis along this research,
it was noticed that an element connected to the active role of the researchers’
knowledge generation was missed, codes and themes are labels and concepts that
researchers assign to qualitative data to identify and organise recurring ideas and
patterns. These labels and concepts reflect the researcher's interpretation of the data
corpus, and they help the researcher to make up sense of the data and to draw

conclusions from it (Byrne, 2021).
5.2 A model of shared regulation of teamwork

Derived from the analyses of the data in this work, the conceptualisation of a
research model for the shared regulation of learning in the context teamwork has been
proposed. A research model that could explain in much finer detail the complexity of
the students’ interactions, their vivid conversations, and the learning phenomena that
have been seen along their project meetings. The sections below will present the

research model and its components.

5.2.1 The main themes

During the data sessions as the data have been deeply explored, discussed,
and analysed, a specific feature has been acknowledged, students’ interactions could
be grouped under an umbrella term made of two main themes, which have been

classed as Knowledge and Processes. These two main categories occur
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simultaneously and in parallel while the groups have been working through the

project, and they are also interdepended.

For instance, knowledge and processes here refer to group processes, certainly
connected to the activities that supported the project progression, level of
comprehension of what it was required for the project development, and what
information about the assignment was shared and needed to be researched among

the team members in the meetings.

Also, knowledge construction in a group setting is usually the reflect of individual's
underlying resources, experiences, or even predispositions to perform in certain
ways, which is directly connected to what an individual has actually completed (i.e.,
previous research, solution of problems, and tutorials related to the topic), or what
processes they are likely to apply (i.e., find new resources, ask for help of someone
probably more knowledgeable, and apply new learning strategies) for the completion
of an activity or task, which would ultimately lead to an effective working group
(Morgeson, et al., 2005). As a consequence, the interception of these two
components, knowledge and processes, is a natural and intrinsic process that occurs

as the students’ interactions take place across the meetings.

1. Knowledge

Knowledge is one of the main themes that has been identified across the data
corpus, under which the proposed themes have been allocated; hence, knowledge
could be referred as the information, facts, and abilities that human beings acquired

through experience or education (Cohen, et al., 2011).

2. Processes

The other main theme that has been recognise in the data corpus is
processes, where the interactions, transactions, and other group processes could be
considered. Processes could be defined as a series of actions or steps taken to
achieve a particular goal (DiDonato, 2013), which are strongly present along the
students’ meetings, specifically, when tackling and facing the activities for the project

completion.
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5.2.2 Themes for shared-regulated learning

Once an in-depth familiarisation with the data, and after having initially used
Qualitative Content Analysis but figuring out that this method was not the most
suitable, as it has been explained in the qualitative methods section, given the
richness and complexity of the data, the needs of the research, and in addition, having
also carried out some explorations through Discourse Analysis, with not much
success; as a result, Thematic Analysis was then considered, providing a good
framework, closer to what the study was requiring, and more appropriate for the data

that have been collected.

Turning now to the themes, following a rigorous and methodical familiarisation with
the data corpus and an iterative refinement, the analyses of the data have helped
identify common topics or themes across the different students’ project meetings,
where certain elements along the students’ interactions started to emerge from the
data excerpts, with some of them being more prominent than others, and somehow,
repetitive along students’ meetings, which have allowed the clustering process of the

students’ exchanges under shared elements linked to the project activities.

As the intensive and extensive data analysis took place along the data sessions,
specific themes, understood as patterned meaning across a dataset that represent
the interactions while keeping close to the data (Braun & Clarke, 2013). Therefore,

seven themes have been identified in the data corpus, which are described as follows:

1. Knowledge Sharing (KS), this theme is meant to be the moment when students
share their conceptual knowledge about a topic.

2. Coordination Construction (CC) denotes the instant when students after
sharing their ideas, building up knowledge to a point of agreement, where
coordination means that more than one person is being involved in the process.

3. Agreed Common Knowledge (ACK) referred as the moment when students
reach a mutual understanding after having shared and discussed a topic, task, or
any other activity. It can also refer to points where decisions are made.

4. Strategy Device (SD) outlined as how the students plan a set of tactics or
strategies to complete the assignment. Due to the complexity of this themes, it

has been assigned with two sub-themes:
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a) strategy device towards the content (SDC), which refers to approaches the
team takes to address issues of content — e.g., what equation to use in solving
a technical problem; and,
b) strategy device towards the task (SDT), defined as the approaches the team
takes to progress the task and meet the goals either immediate or overall.
5. Inquiry (INQ), this theme usually happens when a concept or process is not clear,
or when someone is explaining a point but for any reason needs extra clarification.
6. Group Operation (GO) defined as how the students agree to manage the group
and the roles that each member assumes as the project development takes place.
7. Referencing (REF), this theme is related to the elements (books, websites, other,
tutor, peers) that students use as a source of information, explanation, or

clarification.

Additionally, there was a theme referred to reflexivity, which due to the constraints of
the research itself, there was not much on but when at a couple of points, the students
were orienting to considering how they have changed strategies or so when tackling

the project tasks.

Figure 5.1 is a pictorial representation of the proposed conceptual model that offers a
better perspective for the themes and their relationships. In the figure two circles
intercept, representing the main themes; being one of them, the green on the left-
hand side, knowledge, and the other blue one on the right-hand side, processes; both

circles are grouping the seven themes that have been identified in the data corpus.

Furthermore, located on the bottom left-hand side, a convention table collates the
name of the themes, their corresponding symbols, and the codes that have been

assigned to each of them.
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Conventions
Knowledge Sharing — KS

Coordination Construction — CC
Agreed Common Knowledge — ACK
Strategy Device — SD

Inquiry — INQ

Group Operation — GO

Referencing — REF

== D

Figure 5.1. Main themes and themes for the shared-regulated learning model proposed in this work
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Besides, in figure 5.1 can be seen some sort of overlapping between the two main
themes, thus, the themes that have been accordingly allocated, could end up
belonging to one of them, or even both at the same time; this phenomenon is primarily
due to the nature of the data, as for some themes is almost impossible to draw a line

that explicitly say that they exclusively fit in one of the main themes or another.

Furthermore, icons have been matched to each theme, including the conventions that
have been used during the data sessions and analyses. All the elements that make

up the model will be further explained and expanded in the subsequent sections.

Additionally, during the data sessions and analyses for identification purposes, each
theme has been assigned a convention code, equivalent to the first letters of each of
them, which have helped mark up within the excerpts the utterances and
conversational sequences that have been identified as particular to each of them,
thus, facilitating their recognition. Plus, codes have been added to each theme, next

to each theme heading in the subsequent sections.
1) Knowledge Sharing — KS

Knowledge sharing represents an instance where students share their own
understanding and information about concepts or content about a topic. This theme

has been conceptualised under the knowledge overarching theme.

In the following excerpt (5.2.1), the group of students are to have their first video
recorded team meeting, where at the beginning of the session some of the members
have been talking about topics not related to the project itself as yet, but that could be
seen as essential for keeping the dynamic and smooth interactions of the groups; as
the members start to arrive and join the meeting, one of the participants kicks start

the meeting.

Extract 5.2.1. Group 3 — 9 minutes into the meeting 1 out of 6 — (180820)

Line Student Utterance Theme
1 Conor: hey man you should sell it if you put

2 that on Google (Making fun)

3 Jamal: (laughter) six grands for these

4 (laughter)

5 Aaron: right site location so are we INQ

6 completely ruling out Europe can help

7 to construct that are we completely

8 ((Jamal says I think)) but UK start
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Line Student Utterance Theme
9 in the UK but are we completely

10 ruling out the UK

11 Jamal: UK has to adhere to Europe EU rules KS
12 Aaron: okay so that's basic

13 Jamal: so it's Europe essentially and erm

14 like restrictions on nitric acid’s

15 fertilizers are becoming more and

16 more strict so ((Aaron says OK)) so

17 erm that's why people companies are

18 moving out of the EU because of that

19 Aaron: so we’ll justify why we are not doing | CC
20 it in the EU

21 Fred: vyeah

22 Jamal: and the same argument holds for the KS
23 US actually that's one of the

24 arguments against the US it is like

25 again stringent erm

26 Aaron: for fertilizer but for (unclear)

27 could be quite big

28 Richard: big (unclear)

In extract5.2.1, in lines 1-2, Conor is making fun about an activity that Richard
has been doing for while waiting alone for the rest of the team members to arrive at
the room. Then in lines 5 through 10, Aaron raises a question, ‘right site location so
are we completely ruling out Europe’, which has been classified as inquiry, theme that
is going to be discussed later in this chapter, that somehow invites and brings the
team up to share their ideas related to one of the most important tasks for the project
completion; hence, Jamal in line 11 says, ‘UK has to adhere to Europe EU rules’,
which could be seen as a form of knowledge sharing, citing a fact in regard to what
Aaron has immediately said; in doing so, Aaron replies back in line 12, cutting Jamal’'s
intervention, saying, ‘okay so that's basic’, which could be seen as a form of

agreement.

Consequently, Jamal, in lines 13 through 18 continues to present his ideas, ‘so it's
Europe essentially and erm like restrictions on nitric acid’s fertilizers are becoming
more and more strict so’, which brings information that might be seen as an indicative
that he has been researching about it previously to the meeting, and that has pointed
out to the identification of knowledge sharing occurrence in the context. Although,
while Jamal is still introducing his ideas, Aaron briefly interrupts him in line 16 saying,

‘okay’, possibly indicating that he is following what Jamal has been saying, but this
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intervention does not stop Jamal to continue to share more information, further
adding, ‘so erm that's why people companies are moving out of the EU’, which firmly

supports that this utterance is an indicator of some form of knowledge sharing.

Aaron, in lines 19 and 20, expresses an idea that is indicating coordination
construction theme, that will be explained later in this chapter. Connected to his
familiarity, Jamal adds a comparison statement that is still associated to his idea,
when saying, ‘and the same argument holds for the US (...) arguments against the
US it is like again stringent’, introducing a new location that he has researched and
known about it, and specifically, when using the phrase ‘the same argument holds’,
which could be perceived as a solid understanding of the limitations and constraints,

when deciding about the available options.

Extract 5.2.2 presents the interactions of group 4, where the team members have had
a series of vivid exchanges as the meeting progresses, which in the majority of the

time are activities related to the project presentation preparation.

Extract 5.2.2. Group 4 — 43 minutes into the meeting 2 out of 6 — (150420)

Line Student Utterance Theme
1 Adam: see there are some references for the |REF
2 nitric acid one and if you can find

3 it in the reference books (Grant

4 coughs - unclear) for producing in KS
5 batches or compressors and everything

6 else

7 Emily: okay

8 Nick: okay

9 Adam: (unclear)

10 Nick: ‘cos I think we need to get the way of | KS
11 producing ammonia or how much we're

12 going to be charged

13 Emily: vyeah cause every plant every plant is

14 gonna have

15 Nick: we can get the other one

16 Emily: every plant is gonna have a supplier

17 Nick: um-hum I thought about it and they are

18 ‘cos the only thing we’re supposed to

19 determine ‘cos it’s a bit difficult and

20 ‘cos the only thing we can do is 1like

21 to have chemical plant and that’s like

22 a small volume that you can buy

23 anything else I mean is

24 Emily: do we really need INQ
25 Nick: I guess so
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In extract 5.2.2, in lines 1 to 3, Adam says, ‘see there are some references for the
nitric acid one and if you can find it in the reference books’, which is an element that
has been labelled as referencing, theme that will be discussed later in this document,
where there is a use of supporting elements that could help solve the tasks, in this
case books, being a common element across the students’ interactions; then in line 4
to 6, Adam says, ‘for producing in batches or compressors and everything else’, where
there is an undoubtedly element of information that he is sharing with the team,
showing that probably he has done some reading or at least, knows what information

might be in the references he has just mentioned.

Then, in lines 10 through 12, Nick says, ‘‘cos | think we need to get the way of
producing ammonia or how much we’re going to be charged’, sharing information with
the group that seems to be relevant, or even, reminding them some tasks that the
team as a whole need to work out, design the way to generate a product and the cost
that might be associated to it. Thus, Emily, in lines 13 and 14, adds to the
conversation, ‘yeah cause every plant every plant is gonna have’, that although is yet

to be a clear idea, she is somehow trying to follow up what Nick has just mentioned.

Next, in line 15, Nicks says, ‘we can get the other one’, instance that seems to
complement what he has said in lines 10 to 12, adding more details to his point, which
is instantly followed by Emily saying in line 16, ‘every plant is gonna have a supplier’,

closing her idea, sharing factual information that supports her statement.

Furthermore, across lines 17 to 19, Nick adds ‘um-hum | thought about it and they
are ‘cos the only thing we're supposed to determine ‘cos it’s a bit difficult’, where he
continues to share information related to the tasks that need to be done as part of the
presentation requirements, and also sharing with the team his perception of them
when saying, ‘it’s bit difficult’; likewise, in lines 20 and 21, he says, ‘’cos the only thing
we can do is like to have chemical plant', sharing one of the tasks that the project
requires of its completion; finally, in lines 22 and 23 he adds, ‘you can buy anything
else’, aspect that could be seen as resource the group could use to support their
decisions, which is somehow challenged by Emily in line 24 by asking, ‘do we really
need’, evidencing that she has been following thoughtfully the information that Nick
has been sharing, where in line 25 Nick replies, ‘I guess so’, exhibiting the intricate
nature of the exchanges that the group members have been having, and the

challenges that the project completion has posed.
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2) Coordination Construction - CC

This theme denotes the moment when students, typically, after sharing their
ideas build up knowledge to a point of agreement, where coordination involves more

than one person.

In excerpt 5.2.3, as the project meeting has continued to be held, the students have
kept going on the dialogues, discussing a suitable location for the plant and the

capacity for the it, providing reasons for their decisions.

Extract 5.2.3. Group 3 — 18 minutes into the meeting 2 out of 6 — (250320)

Line Student Utterance Theme
1 Fred: we could say Australia and then we CcCc
2 could like say more specifically what

3 we're looking at ((Richard says

4 yeah)) this Western Australia like a

5 region

6 Conor: vyeah

7 Richard: vyeah because I think what she (the REF
8 lecturer) meant 1s like if we choose

9 China and in your technical proposal

10 all you need to say is for doing it CccC
11 in China then you don’t need to

12 Aaron: we say in Western Australia 'cos it's

13 such a big thing so different so

14 different different places again is

15 only the first stage but for this is

16 something we lack anyway (unclear)

17 location this is our location justify

18 market /slash/ products so if we've

19 chosen explosives I think to say

20 we've done explosives in Australia

21 this is why put the links as much as

22 anything we need for the location

23 Fred: vyeah

24 Aaron: that's fair enough ((Richard says

25 yeah that's what also I think)) I

26 think because it's such a big thing a

27 bit is she thinks about the capacity

28 is something we have to say again

29 ((Richard says she says this much))

30 it's gonna come with (unclear) again

31 this this is our capacity this is why

32 we can do this capacity /slash/ why

33 we chose to do this capacity based on

34 what's supposed to be or I suppose I

35 don't know whether Yara think is

36 possible but it could I suppose I
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Line Student Utterance Theme
37 don't know

Extract 5.2.3 is a neat example of the coordination construction theme
occurrence, when across lines 1 to 5, Fred says, ‘we could say Australia and then we
could like say more specifically what we’re looking at’, where he is trying to sketch a
way to present one place that the group have considered as possible location for the
plant that the project assignment requests, trying to direct the group towards a
common point so to speak; aspect that could be seen with the continuous use of the
‘we’ pronoun, given a sense of unity to what he is proposing; aspect that seems to be

followed by Richard, who says, ‘yeah’, in line 4, and so does Conor in line 6.

Then, in lines 7 and 8 Richard says, ‘yeah because | think what she meant’, making
specific reference to the indications or probably feedback that the lecture has given
to the group, adding in lines 8 and 9, ‘if we choose China’, with an inclination to move
the group decision making to somehow organise a strategic sequence, where he has
started with the ‘we’ pronoun, and then, switched it to ‘you need to say (...) then you
don’t, given the impression that the ‘you’ pronoun implies that is a group decision that

needs to be agreed among the members.

Moreover, when in lines 12-15 Aaron says, ‘we say in Western Australia 'cos it's such
a big thing so different so different different places again is only the first stage’, which
contains elements of information that he has probably read or researched about, and
that could be useful for the task the team have been tackling, where he is following
up what Richard has previously said, aiming to build some sort of consensus around
the group, specifically again, with the use of ‘we’ pronoun, implying that the team
members need to be involved in what he is saying, applying some form of shared

regulation.

Also, there is an element of reflection, when in lines 15 and 16, Aaron says, ‘but for
this is something we lack anyway’, is evidentin this utterance, where he explicitly uses
the word ‘lack’ to indicate some sort of evaluation of the work this far accomplished
by the team, acknowledging that there may be more investigation needed to propose
a solution for this specific project requirement. Not only he assesses the work but he
also adds more elements to support his point by saying in lines 18 to 20, ‘if we've

chosen explosives | think to say we’ve done explosives in Australia this is why put the
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links as much as anything we need’, exhibiting elements directly associated to a
strong coordination construction, keeping the explicit use of the ‘we’ pronoun, implying

the need of the involvement of the team members in what he is presenting to them.

Additionally, Aaron has had an exchange of ideas with Richard specifically, in lines
30 to 34 when posing potential statements saying, (...) again this this is our capacity
this is why we can do this capacity slash why we chose to do this capacity based on
what's supposed to be or | suppose (...)’, that could be a way of putting together the
elements they have discussed and looking to build consensus within the group. By
adding more points to what has already been said earlier, Aaron tries to build up

knowledge that might lead to a more task-oriented scenario inside the group.

In excerpt 5.2.4, the group have been discussing some activities that are required for
the project; as such, discussion is the basis for coordination construction, and it is

through discussion that the group constructs coordination.

Extract 5.2.4. Group 4 — 43 minutes into the meeting 2 out of 6 — (150520)

Line Student Utterance Theme
1 Nick: one thing we haven’t gone through ehm | CC
2 sorry one thing we definitely have to
3 do well for everything I suppose it’s
4 where do we find our data for talking
5 about the location we can download

6 the data

7 Liam: we can match all the variables

8 Nick: are you sure of that I don’t see I

9 don’t see like

10 Liam: a lot of people are doing the same

11 Nick: yeah yeah and then you go and get the
12 same parameters (laughter) if you can
13 see Sigma Aldrich

14 Grant: (unclear)

15 Nick: I don’t see it in Google I mean

16 that’s what I don’t understand I

17 don’t understand where

18 Adam: where we’re going to get the

19 definitions

20 Nick: vyeah where we’re going to get

21 everything else

22 Emily: I’m OK looking for that

23 Grant: vyeah that would be the case of like
24 the terminal so and we think they’re
25 really obvious like the capital

26 costing equipment data I asked for

27 something and probably we learn about
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Line Student Utterance Theme
28 how to do that cause that the other

29 thing I think that’s the right thing

30 to say that like the capital costs or

31 in the light to like find it

Extract5.2.4, bring a series of exchanges the group have been having, related
to a presentation that is required to be delivered as part of the project activities.
Through lines 1 to 6, Nick is bringing the attention of the group when saying, ‘one
thing we haven’t gone through’, where the use of ‘we haven’t could be seen as a
statement that implies that an activity needs to be coordinated among the team
members, which is straightaway emphasized as he said, ‘we definitely have to do well
everything (...) for talking about the location’, posing the need that the task he is
mentioning is key for what the team intend to develop; thus, certain tasks need to be

coordinated and then, agreed around the team.

In the subsequent lines of the excerpt, a series of inquiries are raised that are showing
how the group, thorough the use of some strategic elements such as referencing what
other groups are doing, for example, when in line 10 Liam says, ‘a lot of people are
doing the same’, which is seconded in a humoristic way by Nick in lines 11 and 12,
‘yeah yeah and then you go and get the same parameters’, being this an element that
could be perceived as a way to ease the group dynamics. Then, in line 22, Emily
says, ‘I'm looking for that', that is showing how coordination around the task is still

happening among the group.

Grant in lines 23 through 31 is bringing information that is setting the ground for the
group to coordinate some activities, when saying, ‘we think they’re really obvious like
the capital costing equipment data’, which then turns into direct coordination when
saying, ‘I asked for something and probably we learn about how to do that (...),
focusing on ‘we learn’ as a particular statement that can be comprehended as a
movement to organised the group around a task that could yield a benefit towards the
project structure and its construction, implying that obviously, the team members

would be involved in.
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3) Agreed Common Knowledge — ACK

Agreed Common Knowledge refers to the point when students reach a mutual
understanding typically after having shared and discussed a topic, task, or any other
activity. Usually, this follows coordination construction, but also, this theme has been
identified in students’ conversations when some sorts of agreements have been
achieved as part of the effort regulation in teamwork, linked to Strategy Device

Task/Goal that will be explored later.

Excerpt 5.2.5 is an example of the occurrence of the agreed common knowledge
theme, where the team member after having shared their knowledge about the project

requirements and discussed their point are moving to an agreement setting:

Extract 5.2.5. Group 3 — 17 minutes into the meeting 2 out of 6 — (250320)

Line Student Utterance Theme

Richard: so I think to put it like the reasons
we're doing it in Australia for the
mining industry is because the Asian
Market is so saturated

Aaron: so you want you want to stay more
certain have six percent is like the
justification is just like top up the
this is our location justification

O J oy Ul W N

9 underneath just really play by we've
10 done this and this is why we've done
11 it this is our reactor then that's
12 why we have done it

13 Fred: aye I think that's quite a good way
14 to do it

15 Aaron: this this is what we've done it

16 Richard: 'cos that's exactly what she'd (the
17 lecturer) ask it for this doesn't

18 have to be so

19 Aaron: so that's why we need to decide on
20 what the important things that we

21 need to justify

22 Richard: vyeah ((Aaron says that’s talk so))
23 yeah that's the whole points she'll
24 (referring to the lecturer) try to
25 get across

26 Aaron: so the location is definitely one of ACK
27 them

28 Richard: yeah

29 Aaron: this is our location the reason I

30 know she (the lecturer) said that's

31 only done we need to know the country
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Line Student Utterance Theme
32 we don't need the location ((Richard

33 says yeah)) that's supposed we have

34 the location we are able to see the

35 location tomorrow

36 Conor: vyeah

In the extract 5.2.5, Richard, Aaron, Fred and Conor have been talking about
the activities that must be covered for the assignment so make some decisions. In
lines 1 and 2, Richard says, ‘I think to put it like the reason we’re doing it in
Australia...’, sharing his thoughts about the task that could be seen as a kind of
coordination construction stage with some sort of strategy that is followed by Aaron,
in lines 5 through 12, when saying, ‘so you want to stay more certain have six percent
is like (...) this is what we’ve done it (...) that’s why we have done it’, starting to build
up an agreement around the decision that the team need to reach for the task that is
being discussed, adding some information that could be understood as a knowledge
sharing that is driving the group towards a common ground so a later agreement might

be reached.

Then, in lines 13 and 14, Fred expresses his opinion about what Aaron has just
shared, saying, ‘aye I think that’s quite a good way to do it’, where the emergence of
an agreement is starting to be shaped, that is endorsed by Richard in lines 22 to 25,
‘veah (...) yeah that’'s the whole points she’ll try to get across’, pointing out to an
element that plays an important role for the outcome of what is being discussed, what
the subject lecturer could ask, being used as a standard reference. In a sense here,

they agree that the location is important, but they have yet to make the final decision.

Furthermore, in lines 26 and 27, Aaron says, ‘so the location is definitely one of then’,
where the use ‘definitely’ emphasises that an agreement might be imminent, which is
confirmed by Richard in line 28 saying, ‘yeah’, that may be seen as a simple
affirmation, giving the impression of being just loosely following the conversation.
Hence, Aaron continues to support his position by saying through lines 29 to 35, ‘this
is our location the reason | know she said that’s only done (...) we have the location
(...), displaying how concerned he is, in regard to what the lecturer could inquire and
using it as a form of standard, which is agreed by Richard and Conor, this last one,

who had been a silent participant until this point.
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In extract 5.2.6, Emily, Liam, Adam, Robin, and Grant have been having some

exchanges revolving around what market field their production should be sold for.

Extract 5.2.6. Group 4 — 35 minutes into the meeting 2 out of 6 — (300420)

Line Student Utterance Theme
1 Nick: how can we explain our reasoning INQ
2 though

3 Emily: no we don’t we can’t say we are

4 making nitric acid (laughter)

5 Robin: yeah I know but what I am saying is

6 it’s not specifically about

7 fertilisers but (unclear)

8 Nick: but you’re saying you’re saying look

9 at Germany if they need X amount per

10 year

11 Robin: yeah we are already doing that most ACK
12 of it will be for tons per year or

13 whatever else nitric acid

14 Nick: okay

15 Emily: and what about the explosives in INQ
16 Germany

17 Robin: don’t know (contracting his shoulders)

18 Liam: that’s so silly (laughter) well we just

19 sell in Germany we’re like

20 Emily: no

21 Liam: nothing else

22 Robin: wunless we’re selling it in the Dblack

23 market (laughter) that’s going to be

24 in that section

25 Grant: we're going to be there like

26 (gangsters) who pops up like just say

27 look get these free samples (laughter)

28 Nick: oh vyeah 1like whiskey (mimics he’s

29 drinking whiskey) (In overlap - not

30 clear)

31 Grant: oh here we have it

32 Emily: we already know what the demand is for | ACK
33 nitric acid is because what we’ve got

34 to know is how the market for nitric

35 acid ((Robin says yeah - moving his

36 head)) is in the UK and there ehm yeah

37 Adam: of course we need to put some safety

38 stuff

Extract 5.2.6 presents a sequence of exchanges across the team, who have
been discussing various items regarding the project. In line 1, Nick says, ‘how can

we explain our reasoning’, raising a question that requires the intervention of the team
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members, bringing the participation of Emily and Robin through lines 3 through 7,
where Robin replies in line 5, ‘yeah | know but what | am saying is’, giving the
impression that the members are trying to reach an agreement around a fundamental

decision for the project completion.

What is more, again through lines 8 to 10 Nick says, ‘but you’re saying you’re saying
look at Germany if they need X amount per year , paraphrasing a statement that Robin
has made earlier before during the meeting, that challenges or questions the
information that Robin has said, creating a discussion atmosphere among the team
members that in reality, it is setting the bottom line to reach an agreement around a
fact that seems to be logic, as Robin replies in lines 11 to 13, ‘yeah we are already
doing that most of it will be for tons per year or whatever else nitric acid’, that is

responded by Nick in line 14 saying, ‘okay’.

In lines 15 and 16, Emily asks, ‘and what about the explosives in Germany’, where it
seems that she is looking for getting a consensus around the team members, as there
is a need to define the industrial sector, where what they plan to produce needs to be
sold or commercialised, which is a decision that requires the interaction of a broaden
number of members, not only the one from Robin, Nick, and herself, but Liam and
Grant also; however, what Liam adds in lines 18 and 19, ‘(...) well we just sell in
Germany we’re like’, seems not to be what Emily was expecting to hear back, replying
in line 20, ‘no’, expressing her disagreement in regard to what Liam has said.
Simultaneously, the inquiry section that has been started by Emily in line 15 looks as
if the students were triggering a transition into coordination construction, as there is

an active interaction among them.

Nevertheless, through lines 22 to 31, the discussion turns into a banter, where some
irrelevant comments are said by Robin, Grant, and Nick, that led Emily to say in lines
32 to 35, ‘we already know what the demand is for nitric acid is because what we've
got to know is how the market for nitric acid’, that in reality is settling the way for a
decision to be made, where the use of ‘we already know’, indicates that she is
reminding them that what she is saying, the team members are aware of but there is
still a task that needs to be covered, implying that an agreement around a relevant
element for the project progress needs to be achieved as to support their work with

feasible reasons.
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Furthermore, Emily explicitly says in lines 33 and 34, ‘what we’ve got to know is’,
making it clear that the team members need to work on that activity, which is
supported by Robin in line 35, saying, ‘yeah’, while Emily is presenting her reason,
which can be understood that an imminent agreement is nearly to be obtained, a
common element that has been seen when an understanding around essential
common knowledge is almost to be reached across the group members, that is later
emphasises by herself in line 36 saying, ‘yeah’, which indicates that an agreement
has been reached. As the meeting continues, the group members follow their

discussions but towards a different element.
4) Strategy Device — SD

This theme has been defined as how the students plan a set of tactics or
strategies to complete the assignment. While analysing the data, it was apparent that
two sub-types of strategies could be identified in the student’s interactions; hence, the
theme has been divided into two sub-themes, the first one, strategy device towards
the content and the other, strategy device towards the task/goal. These two sub-
themes are based on the type of approach that the students take while attempting

their activities across the project meetings.

The two sub-themes are associated to applying strategies that might be oriented
towards technical tasks (Content) or dealing with how to progress and complete the
activities. As the orientation of the students varies in these two different contexts, it
was necessary to make a clear differentiation on the use of strategy device.
Furthermore, some utterances have been sometimes labelled as simply Strategy
Device, because they are not evidently oriented and exclusively to task or other

content.

The following sections present a description for each sub-theme, providing examples
in the context of the research, showing how they occur as the project meetings take

place.
A. Strategy Device towards the Content — SDC

This theme refers to approaches the team takes to address issues of content

—e.g., how to solve a technical problem by performing a series of calculations.
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In extract 5.2.7, a rich sequence displays the already introduced themes. In this
excerpt, the conversation revolves around the preparation of the topics to be covered

in a presentation for the project status to the class lecturer.

Extract 5.2.7. Group 4 — 13 minutes into the meeting 2 out of 6 — (020420)

Line Student Utterance Theme
1 Emily: the fact about Canada is cause KS
2 they’re producing between 1000 tons

3 per day and 1500 tons per day

4 Nick: okay

5 Emily: and the plant that we are what we can |ACK
6 do to work on that erm uhm

7 Adam: in Germany

8 Emily: yeah and they were operating at like SDC
9 100 they were operating up to 1000

10 tons per day ehm and then it

11 literally has like what pressure over

12 the reactor work like over that

13 ((Robin says um-hum)) and they were

14 like isotropic something beneath I

15 don’t know well anyway I didn’t want

16 to print up the entire document cos

17 again it was too much about something

18 like ((Adam says yeah)) this

19 presentation to get to that point

20 obviously like I knew it was there

21 Robin: so which’s the report

22 Emily: it’s like on the main thing

23 Robin: this is this is like

24 Emily: I’11 show you until that sheet that’s

25 the production

26 Robin: vyeah I was looking through that just

27 before I got here actually and ehm as

28 well they talk about useful stuff ehm

In extract 5.2.7, what concerns the strategy stage can be seen in Emily’s
utterance, from line 8 to 20, where she starts by saying, ‘yeah and they were operating
at like 100 they were operating up to 1000 tons per day (...)’, which is connected to a
reference that has been made by herself earlier in lines 5 and 6, ‘and the plant that
we are what we can do to work on that erm uhm’, and that shows how a strategy
linked to the content for the presentation, that it has to be delivered, might be justified;

however, this is then not about the problem at hand but related to the presentation.

Then, in lines 13 to 15, Emily says, ‘and they were like isotropic something beneath

I don’t know well anyway (...)’, where a strategic aspect could be connected to solve
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a technical issue that has been drawn. Besides, in lines 17 to 19, Emily justifies what
she has just said by adding, ‘it was too much about something like (...) this
presentation to get to that point’, framing that that source of information could be used
later as a reference to deal with one of the project requirements, but that it was not

yet needed at that stage of the project completion.

Furthermore, through lines 21 to 24, there is a series of exchanges between Robin
and Emily, that are still connected to a form of construction of strategy device towards
the content that can be seen in line 24 with Emily saying, ‘I'll show you until that sheet
that’s the production’, mentioning a vital matter for the project, which is reinforced by
Robin in line 26 saying, ‘yeah | was looking through that just before | got here (...),
that backs what Emily has said, which is a technical activity that the team need to do

so to advance the tasks.

B. Strategy Device Task/Goal — SDT

This theme refers to approaches the team takes to progress the task and meet

the goals, either immediate or overall and not linked directly with the content itself.

Excerpt 5.2.8 brings an exchange of strategies that have appeared as part of the
meeting, showing how the group have been fully immersed in progressing the project
activities both in ensuring that their solution is adequate and that they do the task in
an expedient fashion, which is a strong characteristic that has been seen alongside

the discussions.

Extract 5.2.8. Group 4 — 44 minutes into the meeting 2 out of 6 — (150520)

Line Student Utterance Theme
1 Nick: ‘cos I think we need to get the way sSDC

2 of producing ammonia or how much

3 we’ re going to be charged

4 Emily: vyeah ‘cos every plant every plant is KS

5 gonna have

6 Nick: we can get the other one

7 Emily: every plant is gonna have a supplier

8 Nick: Um-hum I thought about it and they SDC

9 are ‘cos the only thing we’re

10 supposed to determine ‘cos it’s a bit
11 difficult and ‘cos the only thing we
12 can do is like to have chemical for
13 labs and that’s like a small volume
14 that you can buy anything else I mean

=
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Line Student Utterance Theme
16 Emily: do we really need I guess we could SDT
17 just kill off and we could we could

18 explain we’ve explained

19 Nick: well I went through legislation for

20 environmental stuff and then other

21 documents yet the question takes too

22 long to say that should be too bad

23 Emily: Dbut does that mean something here as

24 well with you ((Nick says yeah) and

25 the environmental impact ((Nick says

26 yeah))

27 Nick: and I was gonna check it off all the

28 stuff in one big document just so you

29 know something we could dish at the

30 tasks at once we go about

31 Emily: so you think to do all in the ((Nick

32 says yeah)) just give me a shout

Extract 5.2.8 begins with Nick saying, “’cos [ think we need to get the way of
producing ammonia or how much we’re going to be charged’, that have been labelled
as SDC because it is about what to do in terms of solving the technical problem
instead of how to achieve the goal/tasks, which could be compared to what he says
in lines 11 through 15, specifically, in the section 10 to 14, when he says, ‘(...) ‘cos
the only thing we can do is like to have chemical for labs and that’s like a small volume
that you can buy anything else | mean is’, showing a clear intention to solve the tasks
by clustering them, and focusing the effort towards a single goal, rather than any

other, being a strong strategic feature.

Furthermore, in lines 16 to 18, Emily reinforces the strategy when saying, ‘(...) we
could just kill off and we could we could explain (...)’, drawing her intention in keeping
moving the group activities and looking on how to support their decisions. Also, Nick
keeps drawing his strategy towards the goal, saying through lines 19 to 22, ‘I went
through legislation (...) the question takes too long to say that (...), expressing what
he has been doing and what challenge the question in discussion has posed for its

completion, according to his knowledge and expertise.

Also, in lines 27 to 30, Nick says, ‘and | was gonna check it off all the stuff in one big
document (...) we could dish at the tasks at once we go about’, being a clear approach
to complete the tasks and mark them off as done, that could be understood as an

incentive to keep the work among the team up. In addition, what Nick has just said
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generates a response from Emily in lines 31 and 32, saying, ‘so you think to do all in
(...) just give me a shout’, offering him her support, aspect that could strength the
strategic aspect that has been discussed, and at the same time, exemplified synergy

towards the creation of a strategy to do the task.

Extract 5.2.9 brings an example where it has been identified the occurrence of both

strategy device subthemes across the team discussions.

Extract 5.2.9. Group 4 — 56 minutes into the meeting 2 out of 6 — (040221)

Line Student Utterance Theme
1 Adam: I think we should go for Germany and SD
2 then we just see the capacity

3 Grant: yeah I’'ve worked I’'ve worked as long

4 as the slide for sure for 24 hours

5 there’s no point in holding the whole

6 that for 24 hours

7 Nick: who’s who’s gonna write why we should | SDT
8 go for Germany

9 Emily: me (laughter)

10 Nick: okay right

11 Grant: vyeah so I’"1l1l go check the price and

12 see 1f there are differences in the

13 purity of EU prices also ((Nick says

14 okay)) I’1ll double-check the grades

15 they all are using and then what sort

16 of HAZID I’11 have that for Friday I

17 can write some basic like ideas

18 regarding nitric acid

19 Emily: I think that the other thing we need SD
20 to remember right is kind of short

21 we’ve not got a lot of time

22 Adam: yeah

23 Nick: vyes ((Adam says uhm)) I think that

24 the presentation is like I supposed

25 to be kinda like you’ve only got to

26 go like say this cost this much this

27 cost this much as long as you want

In extract 5.2.9, it could be read how Adam in line 1 says, ‘I think we should
go for (...)’, where the use of ‘we should go’ is an indicator of a strategic element that
could be either connected to the content, that has been identified when exploring
different segments of the students’ meetings, which is further reinforced in line 2 when
saying, ‘then we just see the capacity’, or implying that in that moment they should be

focused on one task and later, address another one. Then, in lines 3 and 4 Grant
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says, ‘yeah I've I've worked as long as the slide (...)’, showing that he has been doing
some preparations for the file that is going to be submitted as part of the project

activities.

Additionally, throughout lines 11 to 18, Grant sketches a strategy that is related to the
task of what should be considered for one of the activities by saying, ‘/'ll go check {(...)
I'll double-check (...) I'll have that for Friday’, keeping on drafting his strategy towards
the task, being supported, and somehow, endorsed by adding, ‘/ can write some basic

like ideas’, where there is sharp strategy so to address what is being required.

Afterwards, in lines 19 to 21, Emily says, ‘I think that the other thing we need to
remember right is kind of short we’ve not got a lot of time’, which could be seen as
strategic element that seeks for calling the attention of the group, keeping in mind
what constraint could limit what they can and cannot do based on their performance,
which is agreed by Adam and Nick in lines 22 and 23. In lines 23 to 27, Nick adds
up more details to the strategy that Emily has previously started to devise, saying in
lines 25 and 26, (...) you’ve only got to go like say this cost this much this cost this
much (...)’, as if he were suggesting a speech for what needs to be delivered, where

there is a display of intertwine strategies for both, content and task.
5) Inquiry - INQ

This usually happens when a concept or process is not clear, or when
someone is explaining a point but for any reason extra clarification is needed. Also,

inquiry refers to questions that trigger other actions.

In extract 5.2.10, the occurrence of the inquiry theme is presented:

Extract 5.2.10. Group 4 — 43 minutes into the meeting 2 out of 6 — (150520)

Line Student Utterance Theme
1 Liam: a lot of people are doing the same SDT
2 Nick: yeah yeah and then you go and get the

3 same parameters (laughter) if you can

4 see Sigma Aldrich

5 Grant: (unclear)

6 Nick: I don’t see it in Google I mean INQ
7 that’s what I don’t understand I

8 don’t understand where

9 Adam: where we’'re going to get the

10 information

11 Nick: vyeah where we’re going to get
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Line Student Utterance Theme
12 everything else
13 Emily: I’'m OK looking for that

In extract 5.2.10, the first segment of the excerpt has been labelled as strategy
device towards the task, where in line 1 Liam says, ‘a lot of people are doing the
same’, displaying a strategic element towards the use of a reference related to what
other teams dealing with the same assignment have been doing, which could be seen
as a tactic that could help them to complete the task; however, through lines 2 to 4
Nick says, ‘yeah yeah and the you go and get the same parameters if you can see
Sigma Aldrich’, challenging the approach that Liam has said in a comic manner, but

that in reality is assessing the usefulness and actual possibilities of such a method.

Subsequently, Nick in lines 6 to 8 raises a question, ‘I don’t see it in Google | mean
that’s what | don’t understand | don’t understand where’, aspect that is related to a
source of information that could be used for addressing one of the tasks, the location
for the plant and design to be proposed as part of the project. By doing so, it seems
that he is not the only one with the same doubt, since Adam asks in lines 9 and 10,
‘where we’re going to get the information’, illustrating the importance of questioning
what is being carried out, and what set of strategies or tactics, the group could deploy
for solving the task. Similarly, Nick says in lines 11 and 12, ‘yeah where we’re going
to get everything else’, backing Adam’s claim; thus, Nick and Adam seem to agree
that it is not clear where they might be obtaining the information needed; request, that
in line 13, is somehow answered by Emily saying, ‘’'m OK looking for that', trying to

ease her colleagues’ requirements.

Extract 5.2.11 brings a series of utterances, where the group members are raising
some questions about the product that is going to be produced as part of their project

proposal.

Extract 5.2.11. Group 3 — 27 minutes into the meeting 3 out of 6 — (220721)

Line Student Utterance Theme
1 Richard: what was your thought Jamal what you INQ

2 think about the price for ammonia

3 that you came across with

4 Jamal: no this is this is like the cost the

5 cost of ammonia and decreasing

6 Fred: I remember finding that so but KS
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Line Student Utterance Theme
7 they're not that I mean issue for us

8 but that might make Yara more there

9 are two more to it before they get

10 the so they might want to actually

11 use their ammonia and sell something

12 else which wasn't working like that

13 Jamal: vyeah because it’d involve having like | SDC
14 OK if it's all full this price we'll

15 have we'll we'll do this strategy we

16 have to have like an ABC and we can

17 do that in the word (unclear) based

18 on hyper because addition so yeah

19 there's only so far your work can

20 help with that

21 Aaron: have you guys got anything you want INQ
22 to bring up this time or catch us up

23 to speed on you then leave the

24 capacities in there because

25 everything else in there is fine

26 Richard: have you ever double-checked over

27 units on the (unclear) which it right

28 which I don't know like you did you

29 get the CP values from (unclear)

30 Conor: vyeah ((Fred says yes))

31 Jamal: they're in like kilojoules per

32 kilograms

In extract 5.2.11, starting in line 1, Richard asks Jamal, ‘what was your
thought Jamal what you think (...)’, directing a question that brings up an activity that
Jamal might have been working on, and it seems to be the time to incorporate that
information into the project report, with Jamal replying to Richard in lines 4 and 5, ‘no
this is this is like the cost the cost of ammonia and decreasing’, event that prompts
the team members’ participation, leading to a sequence of exchanges in the
subsequent lines, conveying information that could be seen as a knowledge sharing

stage from line 6 through 12.

As a result of what Fred has expressed, Jamal, starting in line 13, presents a type of
strategy connected to the content of what is being addressed, saying in lines 15 to
17,°(...) we’'ll we'll do this strategy we have to have like an ABC we can do that in the
word (...), being an instance where there is a well-defined strategic aspect that aims
to tackle a vital task for the project, which is the definition of the price of the good that

is supposed to be produced by the design plant the team should propose. In addition,
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Jamal sketches a strategy that points out to the participation of the team members,
as there is unbroken use of the ‘we’ pronoun, implying and exercising a form of shared

regulation toward his peers.

Furthermore, in lines 21 to 23, there is an inquiry instance, where Aaron makes a
question to the whole group, ‘have you guys got anything you want to bring up this
time or catch us up to speed on you’, which could be seen as a clear way to grab the
team’s attention to move on as the activities seem to be fair, and another ones could
require to be checked by adding in lines 23 to 25, ‘then leave the capacities in there
because everything else in there is fine’, making clear that what has been discussed

does not require more attention.

Consequently, what Aaron has asked, triggered a response from Richard to ask in
lines 26 and 27, ‘have you ever double-checked over units’, which could be
understood as a quality control strategy and monitoring, referring to a previous similar
task through lines 27 to 29; question that in lines 30 to 32 is replied by Conor, Fred,

and Jamal.
6) Group Operation — GO

This theme is defined as how the students agree to manage the group, and

the roles that each member assumes as the project development takes place.

This theme has been identified in several parts of the data corpus, reflecting on the
importance of the definition of roles that students assume, and particularly, what refers

to student ownership.

Extract 5.2.12 is an instance of the group operation theme:

Extract 5.2.12. Group 4 — 47 minutes into the meeting 2 out of 6 — (090620)

Line Student Utterance Theme

Nick: I know I know other parts where KS
they’re just using using that steam
to produce literally as our utility
((Emily says yeah)) because you know
((In overlap — not clear)) because in
the plant energy in as in the energy
you put in no matter how you’re
putting in ((Adam says yeah)) it’s
always the same you know wha’ I mean
you can use it to power ((Grant says
yeah)) something you can use as heat

PP ©O©Oo-Joyu b wdN B
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Line Student Utterance Theme
12 heating something like like inside

13 Emily: so who’d look at who would look at GO

14 that

15 Robin: I’'ve got it

16 Adam: and for the presentation I've written | SDT
17 stuff on it and how how’s going to be

18 addressed that part ((Emily says

19 steam)) steam

Excerpt 5.2.12 shows the roles setting for the preparation of the project.
Throughout line 1 to 12, the extracts starts with Nick saying, ‘/ know I know other parts
where they’re just using using that steam to produce’, sharing some information that
could be relevant to their project and that is related to how some plants that he has
probably read or researched about it have used a by-product, keeping the attention

of his peers, who seem to follow what he is saying.

Then, Emily enthusiastically asks a question in lines 13 and 14, ‘so who’d look at who
would look at that ...’, which has been triggered by the previously utterance, where
Nick has been sharing his knowledge regarding a process, question that is replied by
Robin in line 15 saying, ‘I've got it’. An aspect worthy to highlight is the way Emily
poses her question, which is a good example of how vital is for a group to define in

early stages, what needs to be performed and who will do it.

Additionally, in lines 16 to 19, Adam adds up to Emily’s question, ‘and for the
presentation |'ve written stuff on it and how how’s going to be addressed that part
((Emily says steam)) steam’, pointing out that certainly, some members have already
assumed specific roles that have not been ‘officially’ assigned, or even, that Adam
has taken on himself or has been assigned earlier. Also, Adam just confirms what he
has done himself, but it is not clear here if these were unofficial assigned tasks or he

has simply volunteered.

In extract 5.2.13, the group have been making some arrangements before the

submission of the report.

Extract 5.2.13. Group 4 — 35 minutes into the meeting 5 out of 6 — (150421)

Line Student Utterance Theme
1 Grant: well we'll probably have on Thursday GO
2 to do the mass transfer stuff back up
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Line Student Utterance Theme
3 match transfers and all back one day

4 go like that

5 Emily: ‘cos we need to have a lot of

6 information at this point like our

7 utilities freaked out and like all I

8 feel like that's what we need in order
9 to be able to do this

10 Nick: she's doing ethics instead because the
11 (unclear) is the forecast coming

12 Adam: well there should be done by the way
13 on the 25th the day before our

14 presentation of the (unclear)

15 Nick: 1I've got a game for that afternoon so
16 let me hear anything good

17 Emily: I have a quiz that we do in the

18 morning Sunday if possible well what
19 time did you on the Monday

20 Robin: what's on the presentation

21 Liam: well this one over there

22 Grant: I'm leaving Sunday morning so we have
23 some more so we have three more

24 contact and then yeah

25 Fmily: hello I'm out for lunch on Saturday

26 but I'll come and stay after or on

27 before getting like free also actually
28 whatever I just need to leave the

29 event

30 Grant: okay so maybe I'll take five days on
31 Saturday next time then maybe we need
32 to Sunday morning 7

33 Robin: we've got red cards ((Emily asks are GO
34 we going to university now)) the

35 library it's really transferable

36 Nick: vyeah yeah the red card ((Grant says

37 Rambo - laughter)) okay I'll just get
38 more accurate unless I mean surely

39 they're like if one of you have a red
40 card and I meet you at the front door
41 Grant: vyeah it's got your name on it

42 Nick: I have a check that you can if you can
43 get lucky and the guys on there

44 ((Grant says yeah)) David they let

45 their little guys

46 Grant: this is it will let you just go up to
47 the desk with the Chemical Engineering
48 Department office and go kind of get
49 around

50 Liam: where is that

51 Nick: because they were releasing their

52 design attributes to (unclear) so I go
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Line Student Utterance Theme
53 in and say can I get one of the cards
54 I get rid of the card ((Grant says so
55 like yeah sure)) what do you study for
56 your student cards and then just write
57 one for you ((Grant says that’s it

58 right cool)) I'll do that tomorrow

59 Emily: so well thank you

60 Robin: before we talk it's like so the weekend
61 on Saturday will do they will date and
62 then if we need to Sunday morning as
63 well and ideally don't want to

In excerpt 5.2.13, although how long that could look, the team have been
organising their activities as the submission of the project report is soon approaching.
Through lines 1 and 2, Grant is bringing the attention of the group when saying, ‘we’ll
probably have on Thursday to do the mass transfer stuff, suggesting that some
activities still need to be addressed but without assigning or mentioning a specific
team member this task, and rather referring it to the whole group, which could be seen
as an indicator of how some tasks have been assigned, although there is not a direct

ownership of them.

Subsequently, in lines 5 and 6, Emily adds up her own reflection type by saying, ‘cos
we need to have a lot of information at this point’, which might imply that some
activities are yet to be completed and also, with the use of ‘at this point’, referring to
the project timeline and the proximity of its submission. Furthermore, in lines 7 to 9,
she adds, ‘(...) | feel like that’s what we need in order to (...)’, posing the need that
the completion of the activities is required to finish what Grant has just stated. Then,
Adam saysin line 12, ‘well there should be done by (...)’, being clear that by a specific

time, what Grant and Emily have said it has to be completed.

The subsequent lines (15-32) are not connected to the project itself; however, they
show how the team members try to organise synchronically their activities and

personal engagements so to be working towards the last stages of the project.

Robin in line 33 asks, ‘we’ve got the red cards’, which is a card that grants access to
certain university buildings after working hours and weekends, and that sings post
how the team members are moving to a different location, when Emily asks in lines
33 and 34, ‘are we going to the university’, that could be seen a bit odd as they have

been working in one of the buildings of the university, but what she might be referring
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to is the building where the engineering faculty is located within the premises, which
is answered in lines 34 and 35 by Robin saying, ‘the library’; thus, it is clear that the

group intend to use a different place to continue their work.

After this, throughout lines 42 to 45, Nick says, ‘I have a check (...), offering himself
to check how the access works that could be understood as a manner to make sure
there is no disruption in the group dynamic, emphasising itin line 40 by saying, ‘I meet
you a the front door', utterance that is linked to a collaborative element in the group
dynamic, which is further validated by himself in line 58, ‘/’ll do that tomorrow’, taking

on that task.

Across lines 60 to 63, Robin makes an implicit reference to some sort of tasks that
might require to be completed during the weekend by saying, ‘on Saturday will do
(...), and then adding, ‘if we need to Sunday morning’; however, aiming that they
have finished the pending activities in one day, which is immediately reinforced by
saying, ‘ideally don’t want to’, so to avoid working both days, which could serve as a

standard or encouragement for the team to work efficiently as possible.
7) Referencing — REF

This theme is related to the elements (e.g., books, other peers, websites, and
tutor) that students refer to as a source of information, explanation, clarification, and

even, reflection.

Referencing has been commonly observed when exploring at first the project
requirements, and when the groups have explicitly mentioned other groups work,
information from companies, when referring to the class lecturer, which is a common
element found in the data corpus, and when going back to agreements or decisions

that have been already made in the past.

Extract 5.2.14 presents the occurrence of referencing in one of the student’s

meetings.

Extract 5.2.14. Group 4 — 46 minutes into the meeting 2 out of 6 — (250520)

Line Student Utterance Theme

Emily: is my case is is our case 14 there GO
because I had about 14 million graphs
that I put into that are now printed
and shared for regeneration of nitric
acid (in overlap - not clear) I don’t

g dh wbdN
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Line Student Utterance Theme
6 know why

7 Robin: I don’t know I'm not gonna say I'm

8 not gonna say that because I think

9 the term consumption it’s to mention

10 that stage

11 Nick: vyeah yeah

12 Adam: yeah just type the consumption

13 consumption of nitric acid

In Extract 5.2.14, in line 1 Emily has started referring to some exercises from
the subject by saying, ‘is my case is is our case 14 there’, indicating a strong use of
what has been instructed in class in the previous semester through PBL cases, and

that could be helpful for the project completion.

Also, in lines 2 to 4, Emily uses the word ‘graphs’, saying, ‘I had about 14 million
graphs that | put into that are now printed and shared...’, which from the context of
the meeting, it is information that has been taken from the case she has just
mentioned and that has been covered in the class, and that could be clearly used by
the team. Also, the phrase said by Emily in lines 3 and 4, ‘now printed and shared’,
indicates how the group organise their documentation and share it, a neat example of

group operation.

Extract 5.2.15 brings a discussion around an activity that Emily, Nick, Adam, and

Grant are having and that is vital for the conception of the design to be proposed.

Extract 5.2.15. Group 4 — 1 hour 3 minutes into the meeting 2 out of 6 — (180321)

Line Student Utterance Theme
1 Emily: uhm the thing I was going to ask we INQ
2 could use ((Grant says yes)) so

3 having like consumption and

4 capacities from like 2012 is like SDC
5 absolutely okay to think about as a

6 criterion for this

7 Nick: vyeah where is it where INQ
8 Emily: Nah 2012 was more than five years KS
9 older think about the difference

10 between 1995 and 2000 or like

11 Adam: I guess well I don’t really know a CcC
12 lot I truly want to kind of cut off

13 or like reliable statistics

14 Emily: two each for example for the fourth REF
15 year they’re doing a project right

16 now and one guy tried to do a market
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Line Student Utterance Theme
17 evaluation based on stuff from 2015

18 and his work was absolutely stuck in

19 and he said he couldn’t put it in

20 there because it was not too easy and

21 it was for the last two years

21 Grant: you probably won’t be looking at CcC
22 depending on what’s changed since

23 then so if that was 2012 and then it

24 went really fast 2012 that’s fine

25 ((Emily says that’s fine)) but if

26 like it was to use like two easy

27 super flats built by these

28 Nick: vyeah so you don’t take everything

29 it’s just like current like ((Adam

30 says yeah))

31 Emily: vyeah

32 Grant: yeah

In line 1 of Extract 5.2.15, Emily starts to introduce a question that could be
assumed as a suggestion saying, ‘/ was going to ask we could use (...) so having like
consumption and capacities (...)’, where she uses ‘we could use’ as a subtle
suggestion, but without making it explicit, or imposing her idea, which is later
complemented in line 5 by adding, ‘o think about as a criteria’, that is in certain way
a strategic feature; then, in line 7 Nick asks Emily, ‘where is it', who replies back in
lines 8 and 9, ‘2012 was more than five year older to think’, bringing up some
knowledge about her source of reference and somehow, judging the relevance of her

contribution.

Through, in lines 11 to 13 says, Adam says, ‘/ guess well | don’t really know a lot |
truly want to kind of cut off or like reliable statistics’, exercising a form of coordination,
which is directly related to the consistency of the information that is being used,

serving as a valid argument to what the group aim to accomplish.

Subsequently, from line 14 to 21, Emily makes explicit reference to an upper year of
the same undergraduate program, ‘they’re doing a project’, where is evident the use
of an external element to progress their work, bringing some elements that might
serve their goals, presenting factual information that someone has shared with her,
‘one guy tried (...) it was not too easy’, that has been data that have researched about
them, and that could potentially help the group make better decisions and get a better

project development, which is an element that has been evidenced in different
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sections of the meetings, the constant use of sources of information, other groups of

students, the subject lecturer, among others.

In addition, throughout the data analysis and coding, it has become noticeable that
the students’ interactions associated to shared regulation do not follow a linear
sequence as per the models available in the literature (e.g., Hadwin and Jarveld
(2018)), but they are naturally intertwined so that changes in patterns are common
and sometimes unexpected, altering and redirecting the flow of the conversation. The
previously said, it could be exemplified in extract 5.2.15, where there is an
unmistakeable identification of different themes that fluctuate from one to another, in
a non-sequential series, where a segment could have a combination of inquiries, with
some sort of knowledge sharing and strategy device, that then, could go back to a
questioning setting, followed by a knowledge sharing sequence, which
simultaneously, it is accompanied by a coordination construction utterance, jumping
into a reference stage that easily could return to a coordination construction segment
to go through an agreed common knowledge point, showing the complexity, and at
the same time, the richness of human interactions, where their progression and

devolution are intrinsically twinned.

As a result, it is imperative to say that some themes can be identified in single
utterances but not all of them; this is case of coordination construction, which requires
the interaction between members of the teams, which also applies to group operation,
involving a transversal form across the utterances of students interactions and

transactions.

Figure 5.2 is a diagram that sketches how the themes have been allocated based on
their inherit nature, the correlations that could exist among them, and the links that

have been established in association to the overarching or main themes.
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Figure 5.2. Relationship of the themes for the shared-regulated learning model
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On the left-hand side of figure 5.2, the main theme knowledge in dark green is located,
connecting to the knowledge sharing theme in cyan; it is also linked through a green
dotted line to the five dotted purple themes, coordination construction, agreed
common knowledge, inquiry, referencing, and strategy device, which are found at the
centre of the diagram, given their intertwined association. Likewise, associated to the
strategy device theme, on the centre bottom, its own two subthemes in red, task and

content, are located.

Correspondingly, on the right-hand side in blue, the other main theme processes
component is situated, connecting to its left-hand side to the centred purple sub-
themes that were already introduced, and also, on the right-hand side to its violet-

colour theme, group operation.

All these themes have become apparent from the analyses of the data, being common
topics across the different students’ project meetings, reflecting the complexity of their
interactions, how the conversations could vary from one topic to another, and even,

go back to initial conversation stages that were thought to have been concluded.

A remarkable and worth point to be mentioned is that these themes could be thought
as belong exclusively to one or another of the overarching components, knowledge
and processes; nevertheless, as it has been shown in figure 5.2, some of the themes
are related to both components, which could be mainly due to the intrinsic nature and
dynamic transactions of the students’ exchanges, where the establishment of a crystal
clear border that could possibly divide or even group the themes to one sole
component is almost impossible, as it has been witnessed the implicit, complex, and

intricate level of collaboration and communication among the team members.

Table 5.1 is a compilation of the whole set of sub-themes, with their own definitions,
codes, and symbols. This table was used during the data sessions and data analysis
stage, serving as a useful reference point when the identification process of the
themes was taking place so to avoid confusion when spotting them; thus, making the
process smooth and more structured and also, helping during the definition and

refining period.
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Table 5.1. Themes for the shared-regulated learning scheme

Theme Code Sub-theme Definition Symbol
1. Knowledge KS This theme is meant to be the moment when
Sharing students share their conceptual knowledge
about a topic
2. Coordination CC Denotes the instant when students after sharing
Construction their ideas, building up knowledge to a point of
agreement, where coordination means that Q
more than one person is being involved in the
process
3. Agreed ACK Referred as the moment when students reach a
Common mutual understanding after having shared and
Knowledge discussed a topic, task, or any other activity. It € j
can also refer to points where decisions are
made
4. Strategy SD Defined as how the students plan a set of
Device tactics or strategies to complete the assignment
SDC a. Content Refers to approaches the team takes to address

issues of content — e.g., solving a technical
problem
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Theme

Code

Sub-theme

Definition

Symbol

SDT

b. Task/
Goal

Refers to approaches the team takes to
progress the task and meet the goals either
immediate or overall

5. Inquiry

INQ

This usually happens when a concept, or
process is not clear or when someone is
explaining a point but for any reason needs
extra clarification

/

6. Group
Operation

GO

Defined as how the students agree to manage
the group and the roles that each member
assumes as the project development takes
place

7. Referencing

REF

This theme is related to the elements (books,
other peers, websites, tutor) that students use
as a source of information, explanation, or
clarification
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5.3 Summary

This chapter has gone through the analyses, discussions, and developments,
which have taken place for the conception, definition, and refinement of a set of
common themes. These themes have been extensively assessed, and then, applied
across the whole data corpus in a students’ project setting, with the solid
conceptualisation of a research model for the study of shared regulation of learning

in teamwork.

Furthermore, the chapter has presented substantial examples that have been taken
from the data corpus, providing support of how the proposed model, that is as an

essential outcome of this study, has been intensively explored, exploited, and refined.

In addition, the model that has been proposed in this research is ready to be studied,
applied and even, adapted to the shared regulation field in the context of teamwork
research.

The upcoming chapter (6) will present and discuss the main results of this research,

bringing a series of arguments to the findings of this study.



6. Discussion

This chapter presents a discussion of the outcomes of this research, which have been
already described in Chapters 4 and 5, offering valuable insights onto how the data
have been approached, the initial models and schemes that have been explored, and
that have led to the proposal of a set of fit-for-purpose components and a research

model.

6.1 Implicit and explicit elements within shared regulation of
teamwork

This research has taken place using as the basis, the studies that have been
found in the literature, and that have provided an array of references about how
academics and researchers have defined, conceptualised and ultimately, built their
own models and schemes, which in the great majority of the cases, have been based
on previous studies, their own concepts, experiences, and even, some made-up
interactions, as it has been reported in a couple of references (Schoor, et al., 2015);
thus, all of these models or conceptualisations have served as the starting point to
grouping common patterns, that later could be drawn from the transcriptions during

the data sessions.

6.1.1 Jarvella and Hadwin’s model exploration

Figure 6.1 illustrates the preliminary categories that have been used from the
work executed by Jarvela and Hadwin (2013), and that have been initially used in this
study, under which, elements of the students’ interactions were allocated during the

earliest stages of the research.

The four elements displayed in the cycle, perception, goals and plans, strategies, and
adaptation, have served as the pillars upon which the shared-regulated learning
(SSRL) process takes place (Miller & Hadwin, 2015; Mohd-Yusof, 2017), noting that
they are interrelated, but not necessarily are going to be displayed in a specific

sequence.

185
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Our task

perception
Our | Our goals & |
adaptation plans
Our task |
strategies

Figure 6.1. Phases of SSRL model — Adapted from Jarvelad and Hadwin (2013)

Equally important, Jarveld and Hadwin’s (2013) model being a theoretical
structure, where the stages are expected to occur one after another as seen in figure
6.1. Consequently, due to the nature of the data corpus explored in this research, the
use of the model has been limited as it has not been possible to identify in naturalistic

settings the elements propossed in Jarveld and Hadwin’s (2013) model.

The previously said has been due in part to the richness of the data corpus, but mainly
to the intricacy of the students’ interactions, which are displayed in a varied, and even
sometimes, intertwined manner in a real class setting, as they would normally occur
in human conversations and interactions, and that are much more complexed in every
single sense, where those exchanges and transactions hardly follow a sequential

structure, from one stage to another, and so on and so forth.

Furthermore, the appearance of the Jarveld and Hadwin’s (2013) model elements, as
shown in figure 6.1, and according to their studies, are directly connected to which
stage the topic discussion is at; however, this assertion has been hardly observed in
the data corpus of the students’ project meeting sessions, where depending on the

students’ awareness, knowledge, and involvement in the assignment (i.e., familiarity
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with the requirements, notions of what should be solved), their discussions and
exchanges can go into and fluctuate between more than one of the four categories at

the same time.

Therefore, when trying to label speech utterances within certain category, taking as a
reference the definitions given to each category and pair them with what has been

expressed by the students, Jarveld and Hadwin’s (2013) model falls through.

As a result, the elements shown during the audio- and video-footage recordings were
not possibly grouped strictly following Jarveld and Hadwin’s (2013) model; moreover,
this phenomenon has been mostly supported by the dynamic nature and the
complexity of the interactions among the team members, as sometimes, the
conversation might go even off topic, or even the specific elements could be related
to other domain. Aspects that have driven the research into a more organic approach,
where the data corpus richness could be explored and considered from a different
position, avoiding limitations and misinterpretations of the students’ learning

phenomena.

6.1.2 Schoor’s scheme assessment

After the exploration and the attempts to use Jarvella and Hadwin’s (2013)
model, and reaching out the conclusion of its unsuitability, CASoRL model (2018) , as
it was already introduced in section 4.1, was then explored and used during some of
the earlier data sessions held across this research, where excerpts of the students’

conversations from their project meetings were discussed, amended, and analysed.

Nevertheless, the elements displayed in the students’ conversations could not be
readily classified into the categories of the Schoor’s (2018) coding scheme, since the
data themselves did not adjust well to the overarching components of it.
Subsequently, it was comprehended that CASoRL model (2018) suitability was
constrained, mainly due to the possibility of categorising the students’ instances
following the model instructions, as there was not a neat description, or even a solid
representation through its architecture of what in reality the extracts were presenting,
students having a series of vibrant discussions, disagreements, and a sort of real

exchanges, which resulted constraining the needs of this research.

In fact, the exchanges around the project assignment activities that the students were

dealing with, were much more complexed than originally thought to be exclusively
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framed using a preestablished model that could be seen as a theorical structure,
created based on made up interactions, trying to reflect on natural dialogues that turn

to be more complexed to be drawn up under a rigid and set structure.

Consequently, Schoor’s (2018) model has hardly suited the needs of the research,
where it has been imperative to allocate and describe under a research structure the
different elements that have been purely identified across the data corpus. As a result,
the conception of a more grounded scheme, being the product of real conversations

and occurring transactions in the context of teamwork has been apparent.

Subsequently, it was decided to conduct a further and deeper exploration and analysis
of the data collected, applying an inductive approach, where the data have been
considered without any prior concept from the available literature. Thus, it was
realised the primary need of proposing a structure that was a pure reflex of the
empirical data themselves, with the incorporation of some elements from previous
research, that could be used to explain and exemplify, in a much more detailed and
accurate way, the different stages that the students’ conversations and interactions

went through along the project meetings.

Once an initial scheme was sketched through discussions and examinations of the
data, an iterative and intensive process took place along the data sessions and
research discussions, that have effectively led to the proposal and conception of a
bottom-up and top-down model, which is a much closer structure that could support
and satisfy what the research has envisaged, helping both, describe the students’
actions and serve to capture the regulatory elements of their learning progress as it

has been shown in the data themselves.

As a result, the implicit and explicit component, that was previously introduced in
section 4.5, has been primarily proposed grounded on the actions of the students —
identified through their speech. Also, the implicit and explicit component has been
adjusted, reorganised, and amended to satisfy the needs of the research, process
that has happened along the data sessions as the implicit and explicit elements were
identified in the students’ dialogues, resulting in a more appropriate structure for
coding some of the observed elements associated to the regulation stage in the
students’ dialogues. Consequently, probing the difficulty of labelling utterances within
an exclusive and predefined scheme, when the interactions and transactions that are

happening fluctuate in a more complex array as it has been recognised.
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The following sections will discuss the findings in more detail.

6.1.3 Phases component

Throughout the students’ conversations and interactions, the elements of the
phases component, as it has been shown in figure 4.1, the phases were expected to
have been identified from the earliest stages of the research; however, the model
initially thought appropriate as it has been structured and defined by Jarvella and
Hadwin’s (2013), shortly posed a challenge for the way the data corpus was intended

to be explored and analysed.

Students’ interactions so conversations have taken place following a series of
elements, which in the great majority of the time were connected to the project
assignment, serving as the main backbone aspect across the meetings. From earlier
project meetings, students have focused their attention on the tasks that had to be
completed for the assignment, such as the definition and understanding what the
tasks entailed and asked for, what sources of information they had available, and what
needed to be searched for, who was to be doing what and what the deadline for those
tasks were, if any had been agreed, to mention a few of the major activities that were

required for the project completion.

An aspect that was evident along the students’ conversations and that has been
noticed in both focus groups, was how easily and continually the conversation topics
changed from time to time, and even, sometimes being moved to subjects totally
unrelated to the assignment, which could be seen as an intrinsic social aspect, and
also, a significant way to ease so facilitate the group dynamics (Lovgren & Racer,
2000).

The conversation analyses have made evident how the students’ interactions are
continuously revisiting and going back to the task definition stage, being one of the
most relevant stages while undertaking the assignment; this has been identified
happening at instances that were oriented towards a strategic setting, making it hard
to claim that a section of the students’ conversation was a solely phase. At first, it
could have been thought that the different phases would happen one after another,
as if they were evolving as the activities were undertaken; however, human

interactions do not occur in such a manner; thus, the stages that had been displayed
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by the students during the project meetings have been identified during the data

sessions in an assortment of combinations and occurrences.

Moreover, the task definition stage has not been exclusively seen in the primary
meetings, but also in the last of them, where students have kept checking and
revisiting the activities as a manner of keeping a control-type point, probably; an
aspect that could be understood as part of the need of sustaining a revision of the

activities progress or even, a lack of preparation for the meetings.

When looking at the goals and planning stages, it has been identified that they are
strongly linked and intertwined to the task definition period, where the groups’
members have previously defined what they wanted to achieve by the end of the
assignment, mostly concentrated on the satisfaction of the minimum requirements
that had been explicitly set in the project guidelines; being this fundamental to the

dynamics and progression of the groups.

An aspect that was very much recurrent during the project meetings, occurring in both
groups, was how concerned students were regarding what feedback and grades their
work could be given by the lecturer, and if what they were doing was to be enough to
satisfy what the marking criteria had set out, which at the same time has a strong
connection with what the team members, individually, wanted to achieve with a

special interest in the score that their effort could be entitled.

Consequently, this is a relevant feature that could be comprehended as linked to the
effort regulation that the students tend to apply, aiming to comply with the assignment
guidelines, but somehow, looking for a way to do the minimum required so to pass
the assessment; where in some instances, it was weighted with other subjects

assignments and the need of having some time for social activities afterwards.

Furthermore, there was an essential element that has been observed in the teams
when setting up the goals to be achieved and the planning needed to be established
for the project development, what roles were to be assumed by the team members.
In earlier meetings, the students’ conversations revealed how the members started to
organise the group and see who was to lead the group activities, and if the group, as
an entity, were to agree with what this leadership would be encompassed;
nevertheless, the leading aspect was something that everyone, in both teams, has

avoided to take on board, probably as a mechanism to elude any issue towards the
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group dynamic and not to be seen as the smartest mind in the group, or even

perceived as an arrogant (University of Minnesota Libraries Publishing, 2016).

Strategy has been a strong component across the students’ project meeting, being
inherently linked to how the activities to be undertaken were to lead to a possibly
successful assignment completion. In the meetings, there was always a sense that
anything the groups were doing had to shed some sort of yield, which was most
evident in the last meetings, especially, when the deadline for the project submission
was approaching, and still the groups were working towards the completion of some

of the key activities.

Besides, the groups have tended to adapt their activities as the tasks were completed,
based on what they might have known, or heard what other groups that were
attending the same subject had carried out. In addition, adaptation has been observed
in strong conjunction when a strategy was devised, and particularly, when other
subjects assignments needed to be addressed and their submission dates were
closer to each other; hence, the groups have tended to weight the amount of effort
that was to be put towards certain tasks or activities, and what impact could have over

the scores according to what had been set out in the marking criteria.

As a result, when trying to establish a distinction between adaptation and strategy,
Jarvelld and Hadwin’s (2013) model posed a challenge, creating a precise limitation
for the data corpus exploration and explanation of the phenomena happening in the

context of teamwork.

Additionally, Jarvelld and Hadwin’s (2013) model does not describe the data in a
project group context as it was expected, or said in other words, the data corpus that
has been gathered for this research does not fit in the model. As such, the need of
looking at the data afresh, using different ‘lenses’ from a shared-regulated learning
point of view, created the imperative requirement of a much deeper data exploration,
that could lead to the conceptualisation of model that was the reflection of the data
corpus itself, the interactions and transactions happening in the context of groups of
chemical and process engineering students, dealing with a concept-project
assignment, and that could explain succinctly what the students’ utterances were

telling.
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6.1.4 Perspective and elements components

As presented in Chapter 4, the research model has incorporated elements of
shared regulation found in the literature, and that have been identified across the data
corpus. These elements have been present across the students interactions;
however, when taking as a reference some examples that have been reported in the
literature (see tables 2.2 and 2.3), as regulatory instances, it was realised that there
had been a tendency to classify certain regulatory occurrences as self-regulation, co-
regulation, and shared regulation through the allocation of the pronouns /, you, and

we, respectively, as if they were directly linked to the three forms of regulation.

Nevertheless, while observing and discussing the students’ interactions, the pronouns
allocation has not been a straightforward process, where for instance, the use of the
pronoun ‘you’ not necessarily was directly connected to a certain form of co-
regulation, as it has been described by Jarvela and Hadwin’s (2013) and Schoor’s

(2018) works, but to a different form of shared regulation.

Consequently, there have been cases where, when looking at the utterances, they
seemed to be showing up some sort of co-regulation, but the context says otherwise;
for instance, cases where the use of the pronoun ‘you’ was referring to the whole
group, avoiding addressing a specific member but to the group as an entity, being this
a form of implicit shared regulation. Therefore, it is not possible to entirely disentangle
co-regulation from shared regulation of learning, as they both require interaction
among participants in the context of group work, but it is important to be able to

distinguish between their manifestation in the data.

Additionally, the previously singularity has been seen in both focus groups, where
team members, for example, when presenting their ideas or proposing a method, they
use phrases such as, ‘why would you take commercial risks like what do you think of
that meant ‘cos in my understanding was’, ‘so like you know that happens repeatedly’,
‘my plan for tonight is you see like if | can find a lot better data in general knowledge’,
instead of being directed to a certain peer, they use the ‘you’ pronoun implicitly,

avoiding to point out any responsibility, or assigning a task to someone.

Furthermore, the previously mentioned aspect could have been thought to be
exclusive to a particular group but that was recurring to both; thus, it could be said

that by avoiding the use of a more direct pronouns use, probably, team members were
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essentially looking for any feedback, or someone to say something such as the
following utterances, ‘I was looking through that’, ‘you’re right let’s do it in that way’,
or ‘I'll do it, and even, opposing to what someone has said with phrases such as,
‘veah a thousand tons is like not what we are looking’, to mention some examples
from the data corpus, where there has been a direct interaction, avoiding any subtle

messages.

On the one hand, this is totally different to certain instances during the project
meetings, where students have been explicit about what has to be executed and how
should be approached, expressing their ideas freely and directly, with phrases such
as, ‘unless unless we assume that again the the pressured air and the ammonia we’re
putting in’ and ‘I think we are doing it deliberately right is this it’s kind of short we’ve
not got a lot of time which’, addressing the group and putting into context their points
and positions regarding specific decisions, that might certainly involve the whole

team.

But on the other hand, there were some cases, where they were directed to specific
team members, for example, ‘‘cos it it it makes your argument better than saying we’re
going to take 365 000 tons’, being explicit about someone’s stance, voicing their
position and directly addressing an issue to better structure their strategy towards an
activity. Instances that could be more easily identified, opposed to those where the
implicitness is to be acknowledged, and their subtlety makes hard their identification
in first instance, having to analyse more broadly the context of the interactions to draw

their occurrence.
6.2 Shared regulation in teams

When trying to define the most prominent set of themes, there was a need to
come up with a group of topics that represented those transactions related to
regulatory instances, rather than generic patterns that certainly could be present in
the data compendium but were not related to the core topic of this research, shared

regulation.

As a result, a group of seven themes was proposed, reflecting on the elements that
were linked to shared regulation in the work-group environment; however, during their
conception and more precisely, the identification within the project meetings excerpts

analyses, it was realised that those themes were part of two macro-themes, or main
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themes, as they have been named, that grouped them up, with certain tendency to
intercept, having in common some of the themes to both main themes; an aspect that
has been mainly associated to the nature and singularities of the interactions

occurring in the context of the project group activities and meetings.

6.2.1 Knowledge and Processes as the umbrella themes

The identification of knowledge and processes as the conjunction of two macro
themes that intercept, it is one of the most relevant and significant concepts that has
emerged from the analyses, where both occur at the same time, intrinsically linked to
each other. As a result, the convergence of the overarching themes, and thus, the
direct implication on the themes, has allowed the dissection of the extracts with finer
lenses. Consequently, explaining and understanding how the teams interactions, in
reality, occur, and what the practical implications of those exchanges could have over

the team performance, and ultimately, the project completion.

The occurrence of knowledge as an overarching theme could be associated, mainly,
to instances where the students during the project meetings have used learning
mechanisms when facing the tasks, which are directly connected to the topic or

specific technical aspects being discussed.

Winne and Hadwin (2008) have considered under a fictional example the occurrence
of knowledge under the conditions as presented by COPES model (Winne & Hadwin,
1998), but knowledge as has been identified in a real data corpus, such as the one
collected for this research, could be associated to more stages in the instances
happening across the students’ project meetings, and not only limited to a specific

phase, for example task definition.

For instance, throughout the data analysis, it has been identified exchanges, where
there have been use of prior knowledge about the problem-solving process that was
being applied, which could be related to general knowledge that the students might
have acquired along their academic experiences; more specific interactions, where
the students have applied prior knowledge or cognitive domain one, directly related
to the project tasks, for example, when discussing the material and energy balances,
and the process simulation and calculation, being evident cases during the students’
project meetings discussions and interactions. Also, the use of prior knowledge, but

the one that has been acquired when the outcome was not the expected one, or even
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when referring to their peers’ experiences, which are connected to a form of

knowledge about their own performance and shared-regulation of learning.

As a result, it has been seen that knowledge is a factor that is constantly present and
evolves as the project meetings took place. Proof that serves to support that a phase,
as it has been presented by Jarvellda and Hadwin (2013), does not occur in one single
stage, but on the contrary, it is an aspect that emerges as the students make use of
strategically resources along the project completion; even happening at later project
stages, as it has been shown in the extracts. It has been under these exchanges that
knowledge as a broaden concept has served as an umbrella concept to group the

themes.

Furthermore, when correlating cognitive aspects as researched by Svinicki (2004) to
knowledge on learning strategies that the students have used while completing the
project activities, certainly, it was clear how they have applied strategies and tactics
so to complete the tasks, looking for sources of information, ask what and how other
groups that were dealing with the same assignment had dealt with specifics activities,
even, from peers that have attended the same subject, but were already in the
subsequent academic year. Also it was evident the way the students have weighted
the project tasks requirements based on their own assumptions and interpretations,

trying to strategize what was the most suitable plan to put into practice.

Nevertheless, when looking into students’ exchange instances that shown what
knowledge they have about themselves as learners, there was an absence of
interactions that could exemplify whether or not the students were competent enough
to tackle an activity. Aspect that could have happened in a different setting, but it was

not seen during the project meetings.

Processes, as the other main umbrella theme, has been undoubtably recognised as
the students’ activities and interactions were analysed in the context of the project
meetings. It has been evident that it was attached to the actions that the groups as a
collective entity have taken to move the activities towards the completion of the
project, and that is inherently attached to any action that the team members have
undertaken while completing the project assignment. An aspect that has been
identified is that processes are strongly linked to instances, such as where there is a
strong tendency to deploy methods and strategies that could help tackle and give an

answer to the project tasks, and that is present across the stages of the project or



Discussion 196

task cycles as it has been studied by Zimmerman (2002), happening in almost all
interactions, given their intimate relationship to the achievement or generation of a

tangible product, either a final product or a concept.

Ultimately, any interaction that the students have had while working on the project
activities has been a process, where there was a continuous need to develop
concepts, strategies, organise the activities so ideally they were progressed and

completed, being the ultimately purpose of the joint work.

6.2.2 Themes for shared-regulated learning

The identification process of specific patterns that could represent the
students’ learning phenomena has been at the core of this research. In doing so,
elements associated to knowledge and processes, as the overarching or main
themes, started to shed some lights, pointing out to specific and common elements
that could explain what the students were going through as they attempted to

complete a concept-project assignment.

Knowledge sharing has been one of the themes umbrella that was identified during
the data sessions and analyses, and probably the most common theme across the
data corpus. A theme that has been seen across different stages of the students’
project meetings, and associated to interactions connected to certain task definition
stages, but that emphatically has been seen occurring at various moments of the
meetings, taking into account that opposite to the definition of task definition proposed
by Zimmerman (2000), this could happen at any point, and without following a cyclical

structure.

Also, knowledge sharing is a concept that is strongly attached to the main theme
knowledge, coupling aspects strongly related to cognition, or at least, naming
instances, where the students have displayed and shared some forms of familiarity to

the topics being discussed during the project meetings.

Furthermore, knowledge sharing occurrence has been a theme that according to the
interactions of the students has played a significant role during the project meetings;
it is through the continuous introduction of knowledge or information that the
conversations have been kept moving on; hence, it could be said that knowledge
sharing is a core theme that scaffolds and promotes shared regulation of learning

through the progression of the project activities.
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Coordination construction is a theme that has been identified at different stages of
the project meetings, strongly associated to knowledge sharing, but not necessarily
occurring one after another. Initially, it could have been thought as a theme that would
be directly linked to a certain form co-regulation of learning, an aspect that has been
described by Hadwin et al. (2018), given that coordination construction involves the
participation of at least two team members; however, the occurrence of coordination
construction has been identified during instances, where the groups, as an entity,
have been discussing several topics related to the project activities; hence, involving

more than two members in the process.

Furthermore, coordination construction instances have had a strong tendency to be
identified where there has been occurrences linked to the ‘we’ perspective, while the
students’ exchanges were happening, supporting the idea that an element coupled to
shared regulation was happening. Besides, instances where the use of the ‘you’
perspective have been also identified, but not as common as those related to the more

explicit ‘we’ perspective.

Regarding agreed common knowledge, this has been a theme with a specific
association to the occurrence of coordination construction, where agreed common
knowledge could be seen as the consolidation tip of the elements related to sharing
information, having discussions and exchanges, and reaching common points of

understanding.

Agreed common knowledge has been a theme with the particularity of being identified
in instances, where the discussions and exchanges of the team members have been
around essential decisions that needed the involvement of all members; hence,
implying that the essence of shared regulation of learning could be seen in action,
allowing the identification of either the groups’ synchroneities, disparities, or event
both, while the team members reached agreements around essential aspects for the

project completion (Jarvela, et al., 2008).

Additionally, agreed common knowledge is a theme that has had a strong association
with strategy, being related to the generation of factual elements that could make the
project activities being progressed as the teams’ project meeting have been held.
Also, agreed common knowledge is a theme that has had a central role given its
relevance for the consolidation of the stages of the projects, especially in instances,

where the activities were interdependent for their completion.
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When looking at the data corpus, an element related to a strategic component, or as
it has been called in this research, strategy device, was identified, students’
interactions were always on a loop type, where any activity or proposal had to produce
any vyield or benefit, that could support the project activities, but there was the
imperative need of dissecting what it implied, because as the students’ project
meeting were analysed, it was evident that two tendencies or branches within the
strategy device were apparent, some exchanges were more content oriented while
others, more task oriented. And it has been these two tendencies, the most relevant

differentiating element within the strategies identified in the data corpus.

Hadwin et al. (2018) have studied strategy in the context of group work, but without
taking into consideration the natural variations that could exist when it is displayed by
the students, presenting it as a general phase that occurs as they engage in the
activities; however, strategy device as a theme is in reality an umbrella term, allowing
some instances to be labelled as content oriented, which is the case when the actions
of the students are directly connected to the content of what the activity requires, for
example, the proposal of a process to calculate the product of a chemical reaction,
where a series of actions require the proposal of a plan that could help determine
what the activity asks for. Also, there is the other case, when the strategies are more
oriented to the completion of the tasks, and having in mind to reach a goal, without
taking into account the content; instances such as when making a decision about the
plant location, proposing different approaches to come up with an ideal place that

could satisfy the project requirements and following the constraints associated to it.

Nevertheless, there were exchanges that given the entwined relationship, it was
hardly to make the distinction whether the instance was related to a content approach
or a task or goal occurrence, prompting to the realisation that the students’
interactions could be more complexed in shape and form, when trying to dissect or
disentangle the interactions that were taken place as the project activities were

developed.

Throughout the data corpus, inquiry has been a common element during the
students’ project meetings, there was always a continuous presence of questions
among the team member, especially when going through the project requirements
and sharing information, an aspect that has played an essential function to create a
sort of evaluation as described by the COPES model (Winne & Hadwin, 1998), with
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the difference that in COPES, the evaluation stage is more related to a product itself
than to the proposals of a method, sharing concepts and knowledge, or present a
calculation, which have been the cases that have happened in the students’ project

meetings as the project activities were addressed by the team members.

It has been through the permanent questioning that the project activities have been
aligned, or even, changed, presenting the importance of inquiring if what the teams
were completing or accomplishing, in reality, was aligned, or thought to be, with what

the project requirements and guidelines have set out to deliver an appropriate product.

Group operation is a theme with a strong connection to the main theme processes,
and that has served to identify and understand, how the groups of students have
organised the group activities and roles of the team members, but with a particularity,
there has been an absence of explicit instances where the teams, as a collective,
have either assigned or even taken by themselves any leadership role, and define
specific roles and responsibilities related to the tasks associated to the project
development. In some cases, team members have recurred to use generic questions,

trying to know who was doing what or has been working on a specific task.

Also, group operation instances have been identified in specific sequences, where
there has been a continuous use of the ‘we’ pronoun, given a sense of unity around
the tasks or decisions, a factor that Schoor (2018) has studied under the coordination
concept, but without incorporating the operation of the group, where a structure of
roles and responsibilities is agreed for the successful completion of the tasks, or at
least, team members decide to take on board specific roles, without being directly

assigned to them but in a sense, volunteered to assume.

In addition, group operation could be certainly linked to strategy device, seeing a
strong connection between both themes, where the activity that the team members
were doing had an implicit strategy to sort out the possible challenges that it could

have posed.

The final theme of the shared regulated learning model is Referencing, which has
been an element, that has been a resource that the group of students have used
continuously along the project meetings. Referencing instances have been strongly
identified during the very first project meetings, where the students have made use of

several sources of information, such as websites, books, cases from the subject,
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information from other peers who were attempting the same concept project
assignment, that could be seen as essential element for the progression of the tasks,
providing a form of starting point as explained by Miller and Hadwin (2015), with
regards to a standard that could help evaluate how aligned what they as a team have

been accomplishing.

Undoubtedly, one of the most important forms of referencing during the project
meetings, and probably, the strongest influence during the progression of the project
activities, it has been the role of the subject lecturer; students in both focus groups
were concerned of what instructions the lecturer had given to them, and specifically,
what the project guidelines had set out. Both elements have served as a constant
backbone throughout the project meetings, being recursive elements that students
have resorted in almost all meetings, showing the importance that a form of authority

and specific instructions play in the development of academic activities.

Finally, along the data sessions and data analyses, it has been identified a close
relationship among the themes, where there is a certain form of interconnectivity that
keeps them revolving around the shared regulation phenomena. This is an aspect
that could be related to the dynamic processes related to the vivid exchanges that the
groups of students have been displaying, but in particular, a phenomena that have
been evident in points where important and key decisions have to be made for the

project progression.

The following section will discuss an additional aspect, a form of layer that has been

identified in the model, grouping up the themes in four units.

6.2.3 An in-between layer

When looking at the themes from a different perspective within the project
context, an intermediate layer that sits between the main themes, knowledge and
processes, has been identified; a layer that has helped cluster the themes in four
categories, (1) Goals and expectations agreement — strategy device; (2) effective
communication — knowledge sharing, coordination construction, and agreed common
knowledge; (3) progress monitoring — group operation and inquiry; and (4) adjusting
— referencing; thus, focusing on how the tactics used during the project meetings have
helped progress the teams towards the completion of the activities, and what in

conjunction they have entailed.
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In the subsequent sections this intermediate layer will be discussed.
1. Goals and expectations agreement

Certainly, each team member has an objective in mind for the project
completion, that in the medium and long term would directly impact the group
dynamics. As such, this is one of the factors that potentially could influence the most
the activity outcome; thus, it is important to make sure that all team members, from
earlier stages, understand the goals of the project, what is expected from them, and
how their own goals and expectations align to those goals that the team might agree
with.

Therefore, a synchronic relationship could be established, looking to avoid a possible
mismatch between personal expectations and group dynamics, which in turn, creates
a framework for certain strategic devices to be used, which have been identified in
the data corpus, with the intention of tackling the tasks and what the project requires

as part of its feasible conception and development.

Similarly, it has been seen during the students’ meetings, how there is a continuous
prevalence towards sketch some strategies to achieve what has been agreed and
what each team member has in his/her mind to reach it. For instance, it could be said
that strategy device and its two branches, task and content, are implicit elements of
the majority of transactions and interactions that have occurred along the meetings,
which are directly linked to the project tasks, being a distinctive feature that somehow

helps move the team members to act upon and tackle the project requirements.
2. Effective communication

Without any hesitation, communication is at the core of shared regulation
within the team context. Team members need to be able to communicate openly and
honestly with each other, this allows them to share their ideas, knowledge, and raise
any concern they might have. Therefore, it is through active communication that
coordination construction around knowledge could successfully lead to agreements
about common knowledge; hence, by communicating effectively, the team, as an
entity, can build trust and work together efficiently. These elements are essential to
fostering open communication, which in turns could promote useful feedback among

team members, especially, when it comes to products that have the potential to impact
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the team performance. Ultimately, their conjunction could lead to better decision-

making and the proposal of more innovative solutions to tasks, projects, or challenges.
3. Progress monitoring

When examining how the activities have been developed, the analysis of the
data corpus has singed posted a close relationship with the goals and expectations;
thus, once the team members have defined what they plan to achieve by the end of
the project completion, it has been seen how the groups tend to define mechanisms
that could be used for the group operation, what roles were to be assumed, if they
were, who was to take responsibility for certain tasks, without being imposed but taken
on, as it has been witnessed in the excerpts, and how it was to be reported the
progress towards the project tasks, being this one more prominent during the last

project meetings, as the project deadline was approaching.

As a matter of fact, there have been specific episodes within the data corpus, when
team members have checked how core activities have been progressed, through the
use of questions, that sometimes seemed to be generic, but that in reality were
directed to do some form of control, raising questions such as ‘how’s the project’,
being asked by one of the members in one of the groups during their the last video-
recorded meetings; or this one, ‘we talked about we assumed that the ammonia
produced in the reaction being trapped’, which when read it by its own could be
understood as a statement said by one of the members, but that in the context of the
meeting, it is an implicit question that has been raised as a way to, probably, doubled-

check if an information has been reported.

Furthermore, some instances have been clear about either team members saying
what exactly they have been doing, for example, ‘I've been doing this calculations’, or
others, where they have directly asked if they were expected to cover a task that had
yet to be completed, by saying, ‘do you want to have it represented and the viscosity
and the difference of the scarcity of the issue’, which are part of the continuous
monitoring that team members have used to ensure the activities have been
progressing, helping them identify any potential difficulties early on, leading to make

adjustments as required.
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4. Adjusting

As any activity that is undertaken by the team members, regulating the
development of it, it is a natural process; and in doing so, the use of information from
different sources, such as books, websites, the outcome of a process, the subject
lecturer, and data heard from or comments made by peers, have been used by the
team members along the project meetings to adjust the activities the groups have
been doing. These modifications have been a common element during the project
meetings, where sometimes, the use of certain references could imply that what
someone has performed or thought might need to be adjusted to comply with a
standard or an ordinary approximation, that could not have considered while doing a

specific task.

In addition, there is form of implicit strategic device when the group suggest to change
or redirect what they have been executing to follow a new path, that might have
sounded more reasonable according to what it has been said, researched, or even in
the case, where someone has carried out or reached a factual result; for example, an
utterance within the students project meetings where this has been identified is, ‘we
might need to have an alternative | think we need to have an alternative technical
routes and then say the reason for this one and then determine the catalyst for that
one’, where there is a strategic component that somehow might cause the group to
consider other options to tackle a technical task while dealing with complex decisions

for the completion of the assignment.

What is more, there is a direct link between certain themes that shows the complexity
of the interactions among the group members, a phenomenon that has been seen in
some instances across the data corpus, where within the same utterance as the
statements are produced by the students, for example, the first part of the intervention
could be assigned a theme, and the subsequent one another one, showing the
complexity and intricate relationship of the team members interactions and
transactions. An aspect that is an indicative of the close coexistence of the phases as

the conversations evolve along the students’ project meetings.

Figure 6.2 represents how the in-between four-category layer concept can be

visualised.
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At the top and bottom of figure 6.2, the two main themes, knowledge in green, and
processes in blue, sit, respectively, grouping the four categories, which are located at
each corner of the central arrangement; the first category, goals and expectations
agreement in orange is at the upper left-hand side, connecting to strategy device

through an orange dotted line.

On the opposite corner, at the right-hand side in navy blue, effective communication
is located, connecting through a navy-blue dotted line to knowledge sharing — which
at the same time is directly linked to the main theme knowledge, agreed common
knowledge, and coordination construction. In the lower left-hand side progress
monitoring can be found in light accent blue, linking through a lighter-blue line to
inquiry and group operation, which connects to the main theme processes. Also, in
light green adjusting is opposite positioned in the right-hand side, connecting to

referencing through a green-dotted line.

In addition, a dotted lighter-blue container encloses the five themes, strategy device,
agreed common knowledge, coordination construction, inquiry, and referencing,
noting their particular nature being related to both main themes, knowledge and

processes.

6.3 A more complex relationship

Furthermore, as it has been presented in chapter 5, the proposed shared-
regulated learning model has been sketched in figure 5.1, displaying an intersection
area between two overarching elements, knowledge and processes, as if the two
macro-processes were occurring in parallel, and somehow, interconnecting and
grouping the themes that have been identified in the data corpus along the data
sessions; however, the juncture seems to be something else rather than a simple

node.

As a consequence, through the exhaustive use of the model and much deeper
analyses, it has been comprehended that the actual relationship and belonging to
either one or another overarching component, could be represented as a continuum,

where one moves from one part to the other without clear boundaries setting.

Figure 6.3 represents the themes and their relationship within a continuum

conceptual-type idea; hence, it could be seen in figure 6.3, how the two overarching
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elements, knowledge and processes, have been located in the upper and lower limits
of the continuum; as such, processes has been given a northern primal location due
to its particular singularity that any activity that the teams have undertaken might be
subtly considered a process, since the majority of the time, the project meetings have
revolved around dynamic actions that have looked for the achievement of the project

completion.

Processes

Conventions
Knowledge Sharing — KS

Coordination Construction — CC

.
St
Agreed Common Knowledge — ACK é j
Strategy Device — SD E
@

Inquiry — INQ

Group Operation — GO |]"‘E‘~‘;'

Referencing — REF

Knowledge

Figure 6.3. Relationship for the shared-regulated learning themes model

Furthermore, the themes have been located in figure 6.3, according to their
nature, where some of them are more oriented to tasks and others, to knowledge;
thus, group operation and knowledge sharing themes, known their innate type, are
much closer to their respective overarching components; and the other themes,
coordination construction, agreed common knowledge, strategy device, inquiry, and
reference, have been positioned at the centre of the continuum, given their dual

association to both, processes and knowledge.

6.4 Summary

This chapter has presented the arguments for the results, and how the data
corpus has been used for the needs of the research, the different processes and
stages that the research has gone through, taking as the starting point some of the

existing models, which are found in the literature and that are related to shared
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regulation of learning, giving an answer to the research question that this research
has look to investigate, where an addition to the existing body of knowledge has been

made, with the categorisation of interactions within the context of project groups work.

In addition, it has presented a more accurate research model that could genuinely
represent and explain the interactions in the context of teams working in the
completion of a project-concept assignment. Also, it has shown how the themes that
have been identified throughout this research, can provide a more accurate
description of the students teams dialogues and transactions, reflecting on the natural
aspects, that in reality occur in the context of project-concept assignment team

meetings.

The subsequent chapter (7) will present the conclusions of this research, limitations
that have been encountered, implications for practice, and some recommendations

for future work.



7. Conclusion

This chapter presents the general conclusions of this research. It brings the
importance and relevance of this kind of study, showing the implications of the
outcomes on the identification and investigation processes that have taken placed
within the analysis of audio and video recording of students’ project meetings. It also
draws an assessment for the role of shared-regulation for the gradual improvement
of intellectual skills and metacognition, which can potentially lead to autonomous
learning. Furthermore, the chapter shows the impact that the proposed model could
have on pragmatic pedagogies applied to the work in teams. Finally, this chapter

proposes a further stage that still needs to be explored for future teaching practices.

7.1 The Impact of shared regulation in practice

As the research has advanced through the continuous transcription process
and the data sessions analyses, a coding structure has been established, which has
served as the basis for the proposal of a model. This shared-regulated learning model
has been refined and tweaked based on the data that have been extracted from the
transcripts, giving place to a model for a later analysis of the elements present. Some
of the codes and themes have been defined based on current concepts, available in
the literature about self-, co-, and shared regulation of learning, while others have

emerged and been conceptualised from the data themselves.

As a result, the shared-regulated learning model that has been developed in this
research is purely a reflect of the findings, which have emerged while analysing and
observing two groups of students undertaking some activities for the completion of a
concept-project assignment, providing a solid analytical framework, with a much
closer structure to explaining real and natural human interactions than the existing

shared-regulated conceptual models cited in the literature.

Furthermore, the model proposed in this research has helped understand and draw

significant interpretations, allowing me to identify as key elements the way students
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organise the different activities and tasks, deal with the different situations that could
arise along their meetings, and manage their time, specifically, what refers to

processes, ‘transactions’, and agreements in a group work environment.

Besides, the analyses have shown that the students, in these teams, have in-depth
discussions and share knowledge with a strong tendency to seek consensus in the
decision-making aspects of the project. At the same time, individuals look for social
approval from team members. Plus, the team prefers a laissez faire leadership as
opposed to a single leader or different leaders over a period, which could have direct

implications over the students’ understanding of leadership.

Kirby et al. (2010) have proposed a scale to measure life-long learning (LLL)
considering aspects of self-regulation. They have found that, in general, deep
approaches to learning lead to the development of LLL (Meyer, 2010), which would
be the opposite, when a task is perceived as imposed; thus, the solely purpose of the
learner is to complete the task, but with not a clear intention of acquiring any new form
of knowledge, reinforcing a concept or looking for any help (Williams, et al., 2020).
However, Kirby et al. (2010) have also pointed out the fact that more factors
contributing to LLL (e.g., shared-regulation) need to be investigated further in terms
of traits and situational aspects, aspects that have been witnessed during the

students’ project meetings.

In regard to whether the changes in students’ level of shared regulation of learning
are linked to improvement in their overall academic achievement, researchers have
claimed to see an enhancement in students’ performance; however, more field
research needs to be executed to obtain a clearer picture of the relationship between
the strategic view of the tasks applied and the outcome generated as a result of them
(Zimmerman, 2008), which could potentially have implications on the effort regulation

within the teamwork context.

Even though, shared regulation of learning models provide a quite specific picture of
their processes, there is still much need to understand self-regulation of learning
mechanisms more precisely as to identify when they are applied or performed by
learners (Zimmerman, 2000). Additionally, there is a need to understand the
continuum of self-regulation, co-regulation, and shared regulation of students working
in teams by using data that capture students working together over extended periods

of time (Jarveld & Hadwin, 2013), seeking explanation onto how the mechanisms are
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used during the development of a joint task, activity, or discussions during teamwork,
and what their real implications are in terms of learning progression, effective team
work, and professional development. This study has contributed to precisely develop

the empirical basis on which shared-regulated models can be informed.

These results have helped understand how students manage their team themselves
in order to progress their team effort, and how they develop autonomy when working
without the direct supervision of a lecturer or tutor. These are beneficial in considering
teaching practices that can support and foster students’ self-regulatory behaviours in

teams.

Nonetheless, it is vital to say that the great majority of the interactions that have
served to keep the conversations moving on are centred in the project assignment,
being this the principal gear of the students’ conversations, noting that not all the time
the discussions were about the project assignment, but topics associated to other
subjects, and even personal aspects, that in long term, have helped the team
members continue to develop the meetings and somehow, smoothing the interactions

when some hot topics related to the assignment had to be addressed.

It goes without saying, that the stages that the project meetings have gone through
could have been projected as occurring one after another, as cyclic process; however,
the data have told otherwise, students’ interactions have shown and proofed to be
more complex in every single sense, where in some instances, activities that had been
assumed to be completed or discussions that thought to be over, were revisited, more
questions were asked and deliberations held, exhibiting the intricacy of the students’

exchanges and how several combinations of stages could arise.
7.2 Limitations

As any other research, this study has found some limitations during its

development that should be recounted.

The fact that the groups and the subject that have been used for the audio- and video-
recording data collection process have been located in the context of a Scottish
university, within an engineering program, could limit the application of the findings of
this research; for example, in a different UK university or even, country, where due to

the cultural variations, the findings of this research might not be relevant or applicable.
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Being this the first time that the students have been exposed and undertaken a larger
problem as a project could have some downsides; they might not have a solid or
enough awareness of all available tools that could be used to deal more effectively
with the tasks, activities, and project challenges, which in turn, might impact how the
teams perform in general terms; for example, if they were to be compared to a group
of students that are more knowledgeable and familiar with a project assignment

framework, some disparities could be drawn, or even, advantages be identified.

Also, another limitation that has been faced during the research execution is the
audio- and video-transcription process. The transcription process has been a time
consuming and exhausting activity, even more in a scenario where there has been a
natural tendency of the students to speak at the same time, or interrupt while a peer
is talking; making the process of isolating what one member has said more complex
than already is. This limitation has been a constant during the transcription process,
joint by the technical constraints of the equipment that have been used for this

purpose.

Separating clearly when the teams are doing what is not easy, mainly due to the
dynamic and interactive nature of social learning. There is an inherited component to
students’ interactions and transactions that limits the separation and distinction of
what the team members are doing and aiming to in the context of learning, directly

associated to aspects of human interaction.

Moreover, there has been a lack of evidence of group reflection, an aspect that has
been little to no observed during the students’ project meeting is group metacognition
or group reflection. This is, within the regulation theories (individual and groups),
always present and yet not observed explicitly in the data corpus, which makes it on

its own quite surprising and interesting.

Hence, elements related to or that could have singed post that reflection was
happening have not been identified during the data sessions and analyses; however,
the fact that the students do not do it during the audio- and video-recorded sessions,
does not mean they do not reflect on their progress and learning process.
Nevertheless, there is a considerable data corpus proportion, where the
metacognitive reflective process happens the least, being poorly evident in the teams,

which ignites curiosity and engagement.
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Additionally, although the limitations that have been encountered along this research,
it is relevant to mention the novel insights that could be drawn from audio- and video-
files, as they present real and natural students’ interaction without major external

intervention, and what their interactions could inform in the educational context.

7.3 Implications for practice

One of the elements that has been evident during the students’ meeting is their
constant tendency of continuously referring to the subject lecturer, which could be
understood as a way of looking for a sort of approval or having someone that dictates

what it must be carried out.

Although the project assignment memo has outlined what has been expected to be
completed and submitted, providing enough instructions, and stating the deliverables
for it, students have been in constant need of clarification. In consequence, this has
been sufficed by asking their peers or even, students in upper academic years, who
have already taken the subject, nor to mention that the plenary session of the class
has been held, in the majority of the times, immediately after the project meetings,
which could be the ideal setting to seek for the lecturer advice, without mentioning the

facilitators support and also, the lecturer’s office dedicated slot support.

Even though the following aspects have been provided to the students during the

subject delivery:

1) introduced to the methodology, providing context to what entails and what are the
learning outcomes that could be achieved, if effectively applied.

2) exposed to the benefits that such assignments under that methodology could
bring to their academic and professional lives, and the constraints of it.

3) provided with tools that could be used during the project completion, especially,
those related to group dynamics such task progress, how to manage
disagreement and reach effective agreements, deal with social loafers, and how
to receive and give effective feedback, to mention a few.

4) given directions onto how to allocate the tasks that are part of the assignment, the
roles that are to be assumed, and how to keep control of the progress, indicating
what to do when a member is having difficulties with the task that has been
working on, how to reorganise the activities, and to whom reach out when it has

been almost impossible to find a feasible route for a decision.
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There is an unmistakable need to restructure and reinforce the embedded subject
training for the students that are going to be faced with this type of approach, where

in addition to the immediately previously listed aspects, students are also:

1) allowed the definition of their own goals so they are aligned with the group ones,
seeking to create a synchronic relationship, avoiding any possible mismatch that
could lead to future group nuisances.

2) given indications on to how be flexible around the activities outcomes when any
adjustment or rework must be performed.

3) introduced to the implications that adaptability in the context of teamwork could
have to become an effective team player, being one of the most important skills
that could lead to autonomy, which ultimately might result in the development of
independence within a group setting.

4) given the opportunity to reflect on the things they do not naturally reflect on by
themselves, (i.e., what went well, what needs to be reoriented, what could have

been done differently) every time a session is concluded.

Aspects that could improve the learning student experience in the context of
teamwork, preparing the students for future academic activities that imply group work,
and even, professional endeavours, where teams in companies usually work towards

the successful completion of projects.
7.4 Recommendation for future work

There is a significant scope for studying the transactions and interactions that
happen outside the meeting room, and even now, where the use of several means of
communication are there, and clearly, have opened new research and working
channels. Thus, it would be ideal to study what type of exchanges happen once the
project meetings have been held and see their implications in the team dynamics, the
decisions that are made, the roles that members assumed, and the constraints that

limit their activities progress.

As it has been seen in this research, one element that needs further investigation is
the type of leadership that is assumed in the context of teamwork, where students
have tended to avoid it, which could have its downsides, e.g., diffusion of responsibility
and lack of accountability, that could undermine the success of group problem-

solving.
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Furthermore, there is a need to further investigate how to improve shared regulation
of learning in the context of teams, what strategies could be implemented to foster an
effective and collaborative environment, where all members are encouraged to
contribute their ideas and perspectives. In addition, it would be ideal if more academic
subjects could be included, e.g., the integration of different engineering subjects and
see what the impact is, when shared regulation of learning is promoted across

different subjects.
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UL Engineexing

To: Conceptual Design team

From: Esther Ventura-Medina

CcC: Economics team, Detailed Design team,

Date: 15-Jan-18

Re: Project CD-05486007-2018 Nitric Acid Technical Proposal and Basic Engineering Design
Dear team

We have received the information from the customer about the Nitric Acid (Technical
Grade) production plant.

Your team is now tasked with producing the initial Technical Proposal. Reporting and
documentation requirements are specified in Table 1. This Technical Proposal has to be
presented to the customer by 6/February 2018. Consequently your presentation needs
to be submitted no later than the 5/February 2018 15:00 to the filing system in order for
us to have all documentation ready.

All engineering calculations are required to be checked at least by one person. Hence,
each engineer in your team must check a portion of the work of the team before signing-
off and submitting it.

Following the presentation of the Technical Proposal and discussion with the client on
the day if the client agrees to progress the project further to Basic Engineering Design
then your team will need to produce part of the initial Basic Engineering Design report.

The anticipated deadline for the completion of the BEDR is 20/March 2018 at
17:00no00n. This deadline is to allow time for the project management team to put
forward the whole documentation to the client before meeting with their technical team
on 25/March 2018 and also before your short presentation to some representatives of
the Board of directors. The presentation to the board will be take place on Tuesday
27/March 13:00-17:00. You will need to prepare this including aspects of the
development and outcomes of the preliminary conceptual design on the NA process.

The deadlines in the schedule are very strict so that we can compile and organise all the

design documentation for the entire Nitric Acid project in a timely manner. In summary
the deadline for each stage are as follows;

Project CD-05486007-2018 Nitric Acid
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Reporting stage Deadline

Technical Proposal Presentation file submission 5/February
2018 at 15:00.
Presentation 6/February 2018
13:00-17:00.

Basic Englneerlng Daign Report Report submission 20/March 17:00.

BED Presentation to Board Presentation file submission 26/March
2018 at 17:00.
Presentation 27/March 2018
13:00-17:00.

Reporting and documentation requirements for each stage of the project are specified in
Tables 1 and 2. Other information regarding the reporting at each stage can be found in
the filing system.

All engineering calculations are required to be checked. Therefore it is essential that all
documentation have the relevant information completed in the title block. Make sure
that you plan ahead to account for checks and changes —the information needs to be put
forward to checkers ahead of deadlines and with sufficient time for corrections to be
made. Also, remember to keep track of the revision number in the documents.

You can submit the work through the adequate link in our filing system. This will help in
compiling the information. If you have any questions please do get in touch with me.

Kind regards,

Esther Ventura-Medina
CE- Project Manager

Project CD-05486007-2018 Nitric Acid
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Table 1. Technical Proposal Requirements for Nitric Acid Plant — Project CD-05486007-2018. Elements to

report on presentation.

Item Content

1-Executive Summary Brief description of the process and summarize key advantages and
com peting technologies.

2-Proposal basis .

Processing objectives

Feedstocks including availability, grades and quality issues
Product grades including specifications

Processing options describing technical alternatives and their
evaluation providing a rationale for process selection

3-Proposed
technology

Process description in detail

Reactor selection (type and rationale for the selection and design
characteristics)

Catalyst selection recommendation (type and rationale) if
applicable

Key equipment recommendations (description of critical unit
operations and equipment selection and design characteristics and
key specifications)

Pilot plant and commercial experience (rationale for the proposed
design to work as described)

4-Technical and .
Economic Assessment

Product applications (major end use markets and competing
products)

Competitor assessments by region

Existing capacity (how much and where)

Market forecast (estimate growth rate, future price trends and
regional variations in markets)

Project location criteria

Estimated raw materials consumption (as a table)

Estimated utility requirements (type and consumption)
Estimated manpower required (operators per shift)
Estimated installed capital cost based on plant capacity

5-Process Block
Diagram

Design Base case including key conditions
Indicating total production and raw materials consumption

6- Risk analysis

Process Hazard analysis summary
Environmental impact assessment summary
Commercial risks assessment summary

Project CD-05486007-2018 Nitric Acid
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Table 2. Basic Engineering reporting requirements for Nitric Acid Production Plant - Project CD-
05486007-2018. Items to include in BED Report.

Item/Section Content

Executive Summary Overall ﬁndings and recommendations
Process description and e Project definition: customer, location, key feeds and products specifications,
basis capacity.

e Brief description of the process flowsheet including block flow diagram

Process Flow diagrams e Latest first followed by previous revisions
Mass and energy * Base case (100% capacity, Normal operation) stream data tables:
balances o Included in the PFD —stream temperature, pressure, stream total mass flow
and molar flow, stream molar composition
o stream temperature, pressure, mass and molar flow for each component in
all streams, stream mass and molar composition and total stream and mass
and molar flow.

* Base case (100% capacity, Normal operation) physical property data: physical
properties required by detailed design teams such as stream density,
viscosity, thermal conductivity, etc.

Process simulationand e Description of how the process was simulated and any differences between

calculations the simulation models and the process flow diagram. Any initial estimations
or calculations done by hand using perhaps different models to those in the
standard Process simulation package should also be described.

Equipment list * Including nomenclature/legend

Equipment ® Pressure vessels (only separators)

specifications * Heat Exchanging equipment

¢ Fluid handling equipment: pumps and compressors

Equipment specification should include the essential information and also size

of main nozzles (inlets and outlets) and material of construction.

Preliminary hazards » Description of major process hazards and material hazards of the design
analysis and * Description of the major sources of environmental impact in the design
environmental impact including outcomes of the Life Cycle Assessment (LCA).

Capital cost estimations e For each major piece of equipment presented as a table with the total cost
Heat integration and * Description of how the Heat integration was carried out and relevant results
utilities estimates * Breakdown of utility consumption

* Changes to the process flowsheet derived from the analysis of heat
integration and energy efficiencies (if applicable comparison with other
values reported in literature for a similar process).

Design decisions and » Description of the most significant assumptions and selection decisions

assumptions including reference to calculation sheets.

Appendices * Calculation sheets to support equipment sizing and selection for each
equipment item included in the Equipment Specification Sheets and cross-
referenced to correct equipment number.

Project CD-05486007-2018 Nitric Acid
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For the purposes of the BED report submission please group items as follows;

Part 1-

Items: Executive summary, Process description and basis, Process simulation and calculations,
Preliminary hazards analysis and environmental impact, Capital costing and Heat integration and
Decision and assumptions. This part should be no longer than 15 pages in total.

Part 2-
Items: PFDs, Material and energy balances, Equipment list
All drawings (PFDs) should be done according to industry standards and paper size A3.

Part 3-

Items: Equipment Specification sheets, Appendices

Equipment specifications should have at least the number of specification sheets equating to team
members (e.g. 6 member teams should have at least 6 Equipment specification sheets). This section
should also include at least three types of equipment: pump/compressors, heat exchangers and
separators.

Calculation sheets (Appendices) should include the calculations associated to all pieces of equipment
reported in the Equipment specification. Calculation sheets should have a clear and logical structure and
include in each case the name and signature of who performed and checked the calculations.

Each part should be submitted separately.

Project CD-05486007-2018 Nitric Acid
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Appendix 2 — Consent form

University of

Strathclyde

Glasgow

Consent Form for CP-306 Process Design and Advanced
IT class audio- and video-recording

Name of department: Chemical and Process Engineering
Title of the study: Conceptualization of a shared-regulated model in engineering collaborative learning
environments

Please tick appropriately for each item Yes or No on the right hand-side column. Yes No

1 | | confirm that | have read and understood the information sheet for the above
project and the researcher has answered any queries to my satisfaction.

2 | I understand that my participation is voluntary and that | am free to withdraw
from the project at any time up until the return of the video equipment, without ] O
having to give a reason and without any consequences.

3 | l understand that any information recorded in the investigation will remain
confidential and no written information that identifies me will be made publicly
available, though | understand that it is not possible to anonymise any audio or O O
visual details on the video and that myself and the other group members may be
recognised visually or orally.

4 | | consent to being a participant in the project. m] O

5 | | consent to being video recorded as part of the project. [m] O

6 | | consent to having my raw data stored in the university servers and other data
storage facilities.

7 | | consent to having my processed data (pseudo-anonymized) to be stored in the
university servers and other data storage facilities.

8 | | consent to video images or audio/video extracts being used in presentations or
published material and for the purposes of teaching and/or research (e.g., ] O
academic presentations or published reports).

9 | | consent to the recordings with my data being kept during and for up to 5 years

after (October 2026) the end of the study (October 2021). = O
(PRINT NAME)
Signature of Participant: Date:

The place of useful learning
The University of Strathclyde is a charitable body, registered in Scotland, number SC015263 Page 1 of 1
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Appendix 3 — Participant Information Sheet

Universityof <&

Strathclyde

Glasgow

Participant Information Sheet for CP-306 Process Design
and Advanced IT class audio- and video-recording

Name of department: Chemical and Process Engineering
Title of the study: Conceptualization of a shared-regulated model in engineering collaborative learning
environments

The following information will appear in Myplace before the submission link for the assessment is available.

Introduction
My name is Diogenes Reyes-Viviescas and | am a PhD student in the Chemical and Process Engineering

Department at the University of Strathclyde. | am conducting this research project, under the supervision of Dr
Esther Ventura-Medina and Dr Tony Anderson in collaboration with Dr Cristina Mio, to investigate the processes of
student learning within groups.

What is the purpose of this investigation?

The purpose of this investigation is to explore behavioural and performance characteristics of students when
working in Problem-Based and Project-Based Learning (PBL and PjBL) activities to better explain the direct link
between the use of these approaches and the development of the ability to take charge of one's own learning
(learner autonomy).

What will you do in the project?

You will be asked to video-record your group meetings for the CP306 class (every week, two hours per meeting).
You should act as you normally would while in the group as the aim is to understand what normally happens in
student group work. Each of these recorded sessions will take place in university buildings (room tbc).

Do you have to take part?

No, you do not have to take part. It is entirely your decision to take part in the investigation and your participation is
voluntary. If, whilst participating in the recorded group sessions, you decide you want to withdraw from the study,
you will be given the option to move to another (unrecorded) group, and recordings from the group you leave, which
you appeared in, will be destroyed. Regardless of whether you take part in the study or not, your education will not
be affected in any way.

Why have you been invited to take part?
You have been invited to take part as you are a student in CP306 Process Design and Advanced IT. Not all
students need to take part: only few groups of students will be recorded for this project.

What are the potential risks to you in taking part?
There are no potential risks to you in taking part in the project.

What happens to the information in the project?

The information gathered via video recordings from you, your group and other participants will contribute to my PhD
project, which is focused on understanding how students work in student groups and how learning takes place
across the semesters. The data from the project will also be used for subsequent related projects by Drs Anderson,
Ventura-Medina and Mio, but confidentiality will be maintained at all times. Pseudo-anonymity (where names are
changed in order to make participants unidentifiable in transcripts) is assured to all participants in video transcripts.
However, stills from video footage may be used in academic presentations or publications, and therefore your visual
appearance will be visible in such pictures. Short video clips may also be used for academic presentations, where it
is important to understand the visual and verbal aspects of social interaction in group work. All recorded data will be

The place of useful learning
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Strathclyde

Glasgow

securely stored on the university password-protected and encrypted university data storage facility (I:\ drive), and
any hard copies of data (e.g., video recordings) will be kept in a password-protected and encrypted data storage
kept in a locked drawer in a locked office. The data will be kept for up to 5 years following the Good Practice
Guidelines for the conduct of psychological research. Only the investigators involved in the project (myself, Dr
Anderson, Dr Ventura-Medina and Dr Mio) will have access to the raw data.

The University of Strathclyde is committed to transparency and to complying with its responsibilities under data
protection legislation. The University of Strathclyde is registered with the Information Commissioner’s Office who
implements the Data Protection Act 2018. This consent form (privacy notice) has set out important information
regarding how we will use you information and rights under the legislation. It is important that you read this notice
prior to providing your information. The University of Strathclyde is a data controller under protection legislation.

Any enquiries regarding data protection should be made to the University’s Data Protection Officer at
dataprotection@strath.ac.uk

Thank you for reading this information — please ask any questions if you are unsure about what is written
here.

What happens next?
If you are happy to be involved in the project, please complete the consent form to confirm this.

If you no longer wish to be involved with the project, thank you for your attention thus far.

Once the project is completed, if you are interested, we will be happy to inform you of the findings by way of posting
or emailing you my report.

Researcher Contact Details: Chief Investigator details:

Diogenes Reyes-Viviescas Dr Esther Ventura-Medina

PhD student Department of Chemical and Process
Department of Chemical and Process Engineering Engineering

University of Strathclyde, James Weir Building University of Strathclyde, James Weir Building
75 Montrose Street 75 Montrose Street

Glasgow G1 1XJ Glasgow G1 1XJ

Email: diogenes.reyes-viviescas@strath.ac.uk Email: esther.ventura-medina@strath.ac.uk

This investigation was granted ethical approval by the Departmental Ethics Committee (DEC).
If you have any questions/concerns, during or after the investigation, or wish to contact an independent
person to whom any questions may be directed or further information may be sought from, please contact:

Convenor of the Ethics Committee

Department of Chemical and Process Engineering
University of Strathclyde

75 Montrose Street

Glasgow G1 1XJ

Email: contact-chemeng@strath.ac.uk

The place of useful learning
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Appendix 4 — Data management plan

Development of learner autonomy in
student-centred learning environments in
engineering

Administrative Data

Creator

Diogenes Reyes-Viviescas

Creator Department

Chemical and Process Engineering Department

xsb16198

Co-investigator(s)

Dr Esther Ventura-Medina, Anthony Anderson, and Cristina Mio

Co-investigator(s) contact details

Dr Esther Ventura-Medina //Senior Lecturer, Chemical and Process Engineering
//Telephone Number: +44 (0) 141 574 5301 //Email Address: esther.ventura-
medina@strath.ac.uk /// Dr Anthony Anderson //Senior Teaching Fellow, Faculty of
Humanities and Social Sciences //Telephone Number: +44 (0)141 548 2583 //Email
Address: tony.anderson@strath.ac.uk /// Dr Cristina Mio //Lecturer, School of Education,
University of Glasgow //Telephone Number: +44 (0) 141 33034230 //Email Address:
Cristina.Mio@glasgow.ac.uk

Project title

Development of learner autonomy in student-centred learning environments in
engineering

Project Description

This project investigates the behavioural and performance characteristics of students

when working in Project-Based Learning (PjBL) activities to elucidate the link between the
use of these approaches and the development of learner's autonomy. It explores the role
of ‘reflection’ and 'self-regulation’ in the progressive development of intellectual skills and
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metacognition that can lead to autonomous learning. The proposed project build on
existing and recently collected research data within the SkiIL group, and uses qualitative
methods to examine the behaviour of learners in actual teaching settings.

Funder

University of Strathclyde (Partial Scholarship)/Diogenes Reyes-Viviescas

Grant reference number

N/A

Project start date

01/10/2018

Project end date

01/10/2021

Date of first version

05/02/2019

Date of last revision

01/06/2021

Related policies

University of Strathclyde Research Data Policy

University of Strathclyde Research Data Deposit Policy

University of Strathclyde Information Governance and Compliance

University of Strathclyde Research Code of Practice

University of Strathclyde Policy and Code of Practice for Post Graduate Research
Programmes

University of Strathclyde Information Security Policy

RCUK Common Principles on Data Policy

Good Practice Guidelines for the conduct of psychological research

General Data Protection Regulation

Existing data
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A set of audio and video files collected in the 2017-2018 Cohort

Data Collection

What data will be collected or created?

For the development of the project, student groups will be recorded so video footage and
audio files are going to be generated.

How will the data be collected or created?

Data generated will be created using:

e Two video cameras are set up opposite sides and an audio recorder over the table
in a room where students' meetings will take place; once the sessions finish, files
are copied in a drive and then, transferred to an already assigned storage space
(I:\Engineering\ChemEng\SkILResearchGroup).

e Forms (feedback) will be filled out by students when required, then scanned and
stored in a safe place so researchers can access them for their analysis.

Documentation and Metadata

What documentation or metadata will accompany the data?

Each dataset will be accompanied by the appropriate metadata which will state what the
data are, when they were collected, and what file type and file size. The documentation
will further this by noting not only the objective aspects of the data but for it to be easily
understandable by other researchers. This includes the naming conventions as well as
how data were grouped and organised should this be forgotten or need to be passed on to
new researchers.

There are different ways to provide metadata and documentation but for this project, it
will be completed for a collection level so it is provided for a collection of data rather than
for each item separately.

Ethics and Legal Compliance
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How will ethical issues relating to data be managed?

The main ethical issue for this project is that the data collected can be seen as sensitive.
It requires consent from participants for data collection, storage and sharing. This
required an Ethics application form to be completed and amended according to the
Department Committee requirements. Once this had been accepted, recruitment began
and then consent forms were signed. Other ethical issues related to the storage and
security of the data, these are further discussed in the following section of this data
management plan.

How will copyright and Intellectual property (IPR) issues be managed?

There are no copyright and Intellectual property issues. Regarding the data access, once
the project is completed; according to the Good Practice Guidelines for the conduct of
psychological research, the raw data will be kept for 5 years, this is explained to the
participants.

Before this though, there will be a comprehensive selection of data to decide what should
be kept and what can be disposed of.

Storage and Backup

How will data be stored, backed up and shared during the research project?

All the data that are downloaded will be stored and saved on an encrypted university

secure-cloud sharing service (I-Drive). A back-up copy will be created and saved to an
encrypted-external hard drive that is kept in a locked drawer in a locked office at the

University.

How will access and security to data be managed during the research project?

The only people that have access to these data are the investigators in this project. The
data, as explained above, will be stored securely using encryption to prevent any persons
without permission to gain access. Every copy of data has at least two levels of
protection.

Selection and Preservation

Which data should be retained, shared, preserved and destroyed
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Then will be an extensive process at the end of the project to establish the important data
to be preserved and that to be destroyed. However, while the project is active all raw
data files will be kept and will be kept for 5 years after it is last accessed following the
Good Practice Guidelines for the conduct of psychological and educational research.

What is the long-term preservation plan for data?

The preservation plan for the data is to keep them stored on an encrypted university
secure-cloud sharing facility, where it can only be accessed by researchers involved in
this project or following projects led by other PhD students using the data. It will be kept
for 5 years after the last time it was accessed.

Data Sharing

How will the data be shared?

Due to the personal nature of these data, and according to the ethical requirements of
the project, the data will only be shared with the researchers involved in the project. Only
they will have access to the raw data.

Are any restrictions on data sharing required?

The data will be anonymised before being published or used for dissemination, the
students will be given pseudonyms. The raw data will not be shared with any academics
other than the researchers involved in the project.

Responsibilities and Resources

Who will be responsible for data management?

The Principal Investigator: Diogenes Reyes-Viviescas will be responsible for data
management.

What resources will you require to deliver your plan?

It is necessary to create a secure encrypted folder (I-Drive) that can only be accessed by
those involved in the project and using the data for research purposes. Due to the nature
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of the data, video recordings, they are often very large files so this folder must have the
appropriate level of storage for all of the files. If this does not happen, all files will need to

be stored on encrypted hard drives which are not a reliable storage method because they
can be vulnerable to damage or breakages.
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