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ABSTRACT

Extant research has identified the significance of technological affordances
in computer-supported learning environments. However, until recently, there
is scarcely empirical research on affordances for organizing collaboration
in these learning environments. To address this gap, this study empirically
examines affordances for organizing collaboration in a simulation-based
learning environment. We focus, in particular on understanding how the
organizing affordances of the learning environment are perceived and
employed by the learners during a simulation-based learning task. The
study was executed among 177 undergraduate higher education (HE) busi-
ness students from 10 universities in Belgium, China, Estonia, New Zealand,
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the USA, Austria, and Finland. The data were obtained from the students’
reflective essays, and analyzed with a qualitative content analytical approach.
The results of our analyses yield in four types of organizing affordances:
(1) organizing the division of work, (2) managing information and resources,
(3) managing tasks, and (4) strategizing. Each type of organizing affordance
was required in the joint learning task. The study offers an advanced under-
standing of affordances for organizing and of their use/nonuse in
simulation-based learning environments. The findings of this study have
theoretical and empirical implications and can contribute to both the devel-
opment of pedagogic and educational practices as well as the design of
learning tasks and environments.

The global pandemic caused by COVID-19 has put societies and citizens in an unprecedented
situation involving social distancing and lockdown. For the first time in history, universities in
many regions have been mandated to ban attendance to their premises, and to implement digital
learning solutions on a large scale. Teachers and students alike have taken a giant leap techno-
logically, pedagogically and socially. Consequently, the need for computer-supported and
simulation-based learning environments that foster collaborative learning has amplified.

Hence, research on computer-supported collaborative learning (CSCL) has gained momentum
(Stahl & Hakkarainen, 2020). Collaborative learning continues to be one of the most popular
research topics in the field of computers in education (Chen et al., 2020). At the same time,
the use of simulation-based learning environments, a specific type of CSCL has increased
(Oksanen et al., 2018). Correspondingly, an abundance of research has been carried to create
learning environments that cater for a more accessible, immersive and authentic learning expe-
rience (e.g., Ke et al., 2020; Lin et al., 2020). An important stream of research in this context
focuses on affordances.

The term “affordance” was first coined by Gibson (1979), who used it to refer to the func-
tional properties that determine the possible utility of an object or an environment. Later, various
authors expanded the concept, emphasizing different aspects and considering usability in addition
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to utility (e.g., Kirschner et al., 2004; Park & Song, 2015). Further elaborations of the concept
addressed whether affordances are intended (i.e., embedded in the environment) or emergent
(i.e., emerging through learners’ interactions with the environment), whether affordances are
functional or nonfunctional, and whether they are potential or actual (see Stendal et al., 2016).
The concept of affordance has been employed in a variety of meanings and it has found appli-
cation in Education (Berthelsen & Tannert, 2020; Churchill & Churchill, 2008; Kirschner et al.,
2004; Park & Song, 2015; Wang et al., 2020) and Information Systems and studies of technology
(Chatterjee et al., 2020; Majchrzak & Markus, 2012). Furthermore, affordances have been exam-
ined in Communication and Social Media Studies (Meredith, 2017; Rice et al., 2017; Saebo
et al., 2020) and in Management and Organization studies (Baralou & Tsoukas, 2015; McCord &
Franetovic, 2014).

Simulation-based learning environments, similarly to CSCL in general, ground on collaboration
of groups of learners that work in computer-supported contexts to accomplish joint tasks. In
studies of CSCL The technological aspects have received extensive attention, and studies of
technological affordances are abundant (Meredith, 2017; Suthers, 2006). In addition, various
studies have explored the socio-interactional and educational affordances (Jeong & Hmelo-Silver,
2016; Lee et al., 2020; Park & Song, 2015) and learning materials (Berthelsen & Tannert, 2020)
in CSCL. Previous research has examined how groups of students organize their interaction to
achieve their shared goals (e.g., Perit Cakir et al., 2009). Other studies point out to the impor-
tance of organizing how learners collaboratively assume responsibility for their teamwork
(Hernandez-Sellés et al., 2019). How organizing for collaboration takes place in CSCL and how
the learning environment may or may not support collaboration have, however largely remained
unexplored particularly from the students’ view. Consequently, there is scarcely empirical research
on how organizing is afforded in CSCL environments, such as simulation-based environments.
This is surprising considering the centrality of organizing in all collective action, such as inno-
vation, for example (Dougherty, 2017). Furthermore, collaboration has until recently, not been
addressed from the perspective of how it is organized by the learners themselves. This study
sets out to investigate how organizing affordances are perceived and employed by the learners
during a simulation-based learning task.

Joint activity in CSCL environments requires that the learners use technologies in methodical
ways to ensure that their actions are intelligible to each other, and to sustain their joint work
(Hernandez-Sellés et al., 2019; Perit Cakir et al., 2009). Simulation-based environments often lie
between scripting specific organizational roles for participants (Heinonen et al., 2020) and orga-
nizing space and starting points for spontaneous collaboration (Strijpos & Weinberger, 2010)
Particularly in spontaneous contexts, organizing for collaboration is elementary to the cohesion
of the collaborative team and the effectiveness of learning.

Candy (1991) notes that the learners’ ability to contribute to the learning task depends on
the possibilities the environment offers for them. Therefore, the affordance perspective is par-
ticularly suitable for examining how groups of learners spontaneously organize for collaboration
in simulation-based learning environments. The affordance perspective allows for examining the
coordinated action of learners (Berthelsen & Tannert, 2020). This study makes a timely contri-
bution by adopting an affordance perspective to investigating how groups of learners organize
for collaboration in a simulation-based learning environment. Thus far, most studies have focused
on listing and reporting affordances without considering how they are perceived and put into
use by learners (e.g., Berthelsen & Tannert, 2020).

The rapid global deployment of distant learning due to COVID-19 pandemic has revealed
shortages in learning technologies and infrastructures as well as in the competencies of both
teaching staff and the students in HE (Crawford et al., 2020; Marinoni et al., 2020). Students
in vulnerable economic, psychological and social situations have been affected most severely
by the lockdown (Aristovnik et al., 2020). How the application of distant learning and different
learning technologies during confinement has contributed to or hindered learning results is yet
unknown (Gonzalez et al., 2020). Consequently, now more than ever there is a need for
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research-based knowledge on the preconditions for effective computer-supported learning, and
particularly on the premises for successful collaborative learning.

In its part, the current study aims at generating timely and much needed knowledge of aspects
that promote collaboration in CSCL environments. In this study, empirical data is collected in
an authentic context and analyzed to illuminate the learners’ view on affordances in a
simulation-based learning environment. The two interrelated research questions of this study
are What kinds of organizing affordances do students perceive when collaborating in a simulation-based
learning environment and How are these affordances employed (or not) in their joint learning task?

Organizing simulation-based learning: An affordance perspective

Simulation-based learning environments as a type of CSCL environments provide learning com-
munities shared spaces for creating, visualizing, organizing, sharing and advancing knowledge
(Stahl & Hakkarainen, 2020, p. 11). They contain the main elements of CSCL: they ground on
collaboration of groups of learners in computer-supported contexts. Simulation-based educational
games allow for solving authentic, real-life problems, and exercising skills and competencies that
may be hard to learn in a classroom context (Lainema, 2004). Learners collaboratively pursue
to address a learning problem in a dynamically changing context (Suthers, 2006). Simulation-based
environments illustrate dynamic and complex systems, and allow to collaboratively learn and
rehearse safe and risk-free decision-making in contexts such as business, logistics, healthcare,
and environmental planning (Kohler et al., 2013; O’Regan et al., 2016; Sterman, 2011)

The starting point for learning in simulation-based learning environments is the learners’ com-
mitment to collaborative action to accomplish a joint goal. According to Lehtinen et al. (1999),
collaborative learning involves multiple learners working toward a shared learning goal. Himildinen
and Vihisantanen (2011) state that collaboration is typically described based on certain types of
(a) shared learning processes, such as knowledge building (Scardamalia & Bereiter, 1994) or shared
knowledge construction (Arvaja et al, 2008), and/or (b) shared learning activities, such as argu-
mentation (Andriessen, 2006) or explanation (Sandoval, 2003). Learning in CSCL and simulation-based
environments are affected by the quality of these shared processes and activities. In this study, the
term “collaboration” refers to the activities of learners pursuing a shared goal. In this process,
the learners may divide tasks, but they eventually achieve a joint accomplishment.

When students collaborate in the simulation-based learning environment without the clear
leadership or management hierarchies, they need to quickly advance ideas and generate and
make decisions to collaborate successfully (Lee et al., 2020). How this collaboration is organized
becomes therefore a topic of great importance. The study of Hernandez-Sellés et al. (2019)
reveals that organizing for collaboration played a central role in how learners took responsibility
for their teamwork. The students also perceived that the time allocated to organizing the group
work was to some extent compensated by the learning that they acquired (Hernandez-Sellés et
al., 2019). Organizing for collaboration can, thus be regarded as key activity in simulation-based
learning. Consequently, how the learning environment affords for organizing and how the stu-
dents employ these affordances in their collaboration become issues of great interest.

Studies on affordances related to organizing have until to date predominantly focused, for
example on organizational changes, processes, and developments (McCord & Franetovic, 2014;
Strong et al., 2014). In addition, organizations as collections of actors or sites and contexts for
studies on affordances (e.g., Chatterjee et al., 2020; Ellison et al., 2015) have been probed.
Furthermore, some studies have examined affordances as organizational resources (e.g., Rice et
al., 2017; Strong et al., 2014).

Some studies have probed into organizing collaboration from the affordance perspective. Perit
Cakir et al. (2009) found that interactional organizing facilitated joint problem-solving, and
allowed learners to invoke and operate with multiple realizations of their mathematical artifacts.
The chat posts and drawing inscriptions were identified as affordances for understanding.
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Zammuto et al. (2007), in turn, studied the enterprise resource planning systems to capture
the organizing character of affordances. In their study, the organizing affordances of an enterprise
resource planning system referred to possibilities for visualizing all work processes afforded by
implementation of the system. The implementation of enterprise resource planning systems lead
to different outcomes in different organizations.

Saebg et al. (2020) study on collective action in a political movement identified the following
organizing affordances: adapting rules and processes, making decisions collectively, circulating
information, crossing boundaries, (de)structuring the community, acting ubiquitously, engaging
in delimiting actions, connecting members, and triggering actions. The authors suggest that the
affordances for organizing collective action are combinations of various affordances. These studies
feature affordances for organizing in different contexts, and illuminate joint problem-solving and
interaction in relation to organizing. However, the way in which these affordances provide the
potential for organizing collective action in practice remains inexplicit.

Organizing can be perceived as the assembling of available resources to attain order, struc-
ture, and organizational objectives. In the context of this study, organizational objectives
correspond to the team task. Affordances are action potentials that are best phrased using
action verbs or gerunds, such as “share knowledge” or “information sharing,” and can be
regarded as the acts or behaviors afforded by the environment and perceived by the learners
(Majchrzak & Markus, 2012; Michaels & Carello, 1981). Fayard and Weeks (2014) further
stress that the action orientation emblematic of the concept of affordances needs to be pre-
served in the treatment of the concept. Consequently, organizing affordances can be defined
as action potentials for assembling the available resources to attain order and structure and
to accomplish the team task. This rendering is in line with our aim of investigating how teams
of students perceive and employ (or not) affordances for organizing collaboration in a simu-
lation environment. Furthermore, the affordance perspective is well suited for examining the
coordinated actions of groups of people (i.e., learners) working to pursue a common goal
(Strong et al., 2014).

Affordances from the learners’ perspective

Analysis of the applicability and usefulness of a learning technology requires evaluation of how
the affordances of the technology respond to learners’ needs (Antonenko et al., 2017). To look
beyond the functionality of the learning system, we adopt a more comprehensive view of affor-
dances that includes the learners’ perspective, and consider some of the preconditions related
to affordances from the learners’ view.

First, affordances are relational in the sense that they have a meaning to the learner for a
specific learning task (Antonenko et al., 2017). An affordance must be perceivable and mean-
ingful so that it can be used, and it must support or anticipate an action in which the learner
wants and needs to engage (Kirschner et al., 2004; Wang et al., 2020). Nevertheless, Margolis
et al. (2006) point out that designers of learning environments often fail to link the users’
needs with the affordances of the learning technology. Instead, emphasis has been on what can
be designed instead of what should be designed considering the learners’ needs (Reeves &
Reeves, 2015).

Second, despite their relevance for the learning task, some affordances may not be employed.
Affordances, thus, represent the potential for action to achieve an immediate concrete outcome
rather than a prescription for doing so (Bygstad et al., 2016; Strong et al., 2014). How and if
affordances are employed or not is, however not primarily a design issue (Stendal et al., 2016).
Instead, the social and collaborative aspects may have greater importance, and therefore more
attention needs to be paid to examining how participants of social groups actually employ
technologies (Leonardi, 2013).

Third, the learner must have the necessary cultural knowledge to perceive the action potential
of the environment and its elements. Thus, in order to perceive the action potential of
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something, the user first needs to learn to use it (Dohn, 2009). This is a particularly pertinent
aspect in international learning contexts that may accommodate students from diverse economic,
social, disciplinary and educational backgrounds.

Finally, the learner must have the necessary capacity and skills to take advantage of the
affordances. These include skills for using computers and diverse computer software and appli-
cations, collaboration skills (especially skills for online collaboration), language skills (English
as a lingua franca), and knowledge of appropriate business concepts. Thus, more attention needs
to paid to the learners’ diversity when designing CSCL (Jeong & Hmelo-Silver, 2016). The recent
rapid deployment of computer-supported distant learning solutions worldwide further emphasizes
this aspect (see e.g., Crawford et al., 2020; Marinoni et al., 2020).

In sum, various aspects potentially affect how—and whether—affordances can be perceived
and utilized, which stresses the pertinence of generating new research-based knowledge on
affordances from the learners’ perspective.

Methods
The learning environment and the learning task

The study was conducted on an online course with undergraduate students in business programs
(N=177) at 10 universities in Belgium, China, Estonia, New Zealand, USA, Austria (2 univer-
sities), and Finland (3). These students represent 38 different nationalities, the most common
of which are Finnish (52 students), New Zealander (52), Austrian (29), Belgian (15), and
Chinese (14).

During the course, students played the business simulation game in randomly assigned teams
of 10-13 members, and 18 teams in total. The simulation game took place on two days separated
by two weeks. Both simulation days lasted for 14hours, which allowed the teams to work in
shifts through various time zones. Working in shifts was natural due to the geographical dis-
persion of the participants. It was recommended that each team have at least 3-4 team members
online at all times.

The task was to manage the operations of a manufacturing company in a clock-driven busi-
ness simulation game. Each team procured raw materials for manufacturing, organized production,
and managed warehousing, sales, and deliveries. The business simulation game could be accessed
by each student with their own computers from the location of their choice using a remote
access software (RealVNC). The user interface is displayed in Figure 1.

The participants were instructed to join the business simulation game from a peaceful location
with a stable Internet connection. Thus, the physical context was, for example a space at home
or the university or a nook at the library. The digital context comprised the business simulation
game and various communication, information storage and planning applications at the students’
disposal.

It was recommended (but not mandated) that the students communicate using Skype’s Voice
over Internet Protocol (VoIP). Moreover, students could choose to employ various other appli-
cations, such as Skype chat, Adobe Connect (video meeting software), text messaging, and email.
In addition, Google Docs was available for communication and information storage. Excel charts,
Word documents, and Doodle polls were used to structure information, make plans, and divide
tasks and responsibilities.

Figure 2 illustrates how teams of students connected to the simulation game via Internet,
shared the view to their simulation company on their computer screens and communicated
via Skype.

Before the simulation exercise, the students got information about the available and recom-
mended software and applications as well as about the simulation content, preliminary readings,
and assignments on the course website. Each team received a list of team members and their
email addresses to initiate contact. The teams were free to decide how they would organize their



6 (& LAINEMAETAL.

internal Information L'a® = - \@
Profit: 1818 647 € |
Lol L, 6. - Date |Action type. |unit price_|pescription | ~
Electronics ~| Update
Cash: 45110€ =) 1201160500 Sensar & 5000 unts of Sensor baugh from Y Elecirobes L
Time Supplier |Product Stock. UnitPrice_|Delivery(d) |Payment(d)|InTime(%)| A [111201.18,06:00  Processor unt 1550 2500 units of Processor unit bought from Electroni
12:00 Electronics L Electronics 152000 75,00 2 30 %0 118.02.18,16:00 _ Electronics 75 3000 unts of Electronics bought from Electronics.
Freezer Elc Elecironics 153500 4800 ‘ ‘ % 140318,1800 | Sensor 115000 unts of Sensor bought from Freezer Eectroni
Thursday, Morng shin_ | ||NY Electrobt Electronics 147500 98,00 1 14 %0 I M |
Raw materials €]
ing events Semi finished Assembly
Invent Ordering cost 700 €/order. Wih the sutomatic system, the
iy ur-y There may be differences in the reliabiity of the supplers Scanner- Blo counter:
Production I BOM: 2Electronics + 2 Sensor BOM: 2 Scanner + 1 Switch
Sales offers
Delivery terms Production outputh (ast 31 Production outputh (last 19)
: £ u 20
Deliver <l
Open orders 0 )
Order history Type|ttem |Amount | |
Sub-contracting D BocounterXL o o
Marketing FBo counter 7| 2488 [_‘** = 5 e s o o cons | TN
R&D F|Bio counter DLX 2| 453 Process _ Capacity osts Process __ Capacity ts
Projects R Eectronics 2183 6 30 " 0/ /
Cash flow R Memory o 0 Switch
Financing W T 112 170 25 BOM: 2Electionics + 1Processor unit
MAIL!
R_Swedr 2581 8 190 proguction ast 23)
S Scanner 954 245 24| ﬂ
S Switch 251 1894 <
12]
F (Flinished 7 (S)emi-Finished [ (Rlawmi| o] |I| '””’HHMH”HHM “|H
Info [Process _Capacity | costs e 16 24 Mmory
|@ Pricetists (CPT: carriage paid by the seller) X
@ < | @ t Bio counter <
1800 | | sales offers have eftect only if al the fields include valid values!
! [ ] a T = T
T o | = I T - ) I | I ] | Market Price _|Min|Max_|Payment(d)[Delivenytd)|
1200000} ------{--- e S el R B 290 | | | I | 20| ¥ @ L L
1000 000f - et - - | | | [ | =y EEIC) 2 s
800 000 1 T 4 Norde. 3800 1 0 4 “
370 { ! 1 1 |
00000 | [ / = 3 ) 2
400 000| 1 t 29 North Americs. 4000 0 4 12
200 000) t f 30 North Americs ) 0 2 0
0 1 340
200000] 4 33%) ! ! ! v
0 1 2 3 4 s 6 7 8 9 1 0 1 2 3 4 s 6 7 8 9|
Lo - ony [Famer ouy [ _imsertnewoter | _oeiete ottr

Figure 1. User interface of the simulation game.
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Figure 2. Virtual setting of the simulation game: students remotely connected to the simulation are looking at the same view
on their computer screens while engaged in a synchronous discussion using VolIP.

teamwork and which software solutions they would use for organizing their teamwork and for
communicating.

The learning aims of the course were loosely set to support the main goal of the course:
to highlight the interrelated nature of business operations and to provide the students an
authentic experience of international business communication. The real-time-operated simu-
lation game was clock-driven, which meant that all actions in the game were immediately
updated and shown on the computer screen. The real-time operated nature of the simulation
game required continuous decision-making and synchronous collaboration. All team members
saw the same screen depicting their simulated company, and had access to making decisions

in the game by moving the mouse, clicking, and inserting numbers and text in the
decision-making fields.
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Data collection

Data collection was based on convenience sampling meaning that the study was conducted
among students taking part in an online business simulation course led by one of the authors.
Students were tasked with writing two reflective essays in English (a minimum of two pages).
The first was to be written directly after the first gaming session, and the second was to be
written after the final gaming session. In this paper, we focus on the first essays to tap into the
immediate process of organizing for collaboration.

The essay assignment after the first simulation session prompted the students to reflect on
their simulation experiences regarding teamwork, team organization, roles, conflicts, challenges,
well-functioning aspects, virtual collaboration, and other incidents worth mentioning. As the
second essays focused on describing decisions taken in the simulation game, it was purposeful
to restrict the analysis only to the first essays.

In total, 177 students returned essays after the first simulation session, which comprise the
data for this paper. Most students wrote lengthy descriptions of their gaming experience. While
doing so, they explained how their team got organized and how they collaborated as a team.
The entire data set amounted to 447 pages. Signed informed consent forms were requested from
all participants.

Analysis

We adopted the qualitative approach of content analysis (see e.g., Patton, 2015), a research
method suitable for making inferences about textual material (Krippendorff, 2004) and the
investigation of simulation-based learning settings. Following the analytical process suggested by
Elo and Kyngds (2008), two of the researchers conducted manual analyses of the students’
reflective essays, to acquire a comprehensive view of the organizational affordances perceived
by the students when collaborating in the simulation-based learning environment. Furthermore,
the systematic application of content analysis revealed how affordances were employed (or not)
to accomplish the collaborative task. In order to ensure the rigor of the analytical process,
subsequent techniques were employed: (1) data were collected across different nationalities, (2)
investigator triangulation i.e., two researchers engaged in the analysis process, and (3) and fertile
data descriptions of the participants were incorporated to support the findings.

The iterative and progressive analytical process was carried out by the first author in close
collaboration with the second author. The analysis consisted of three main phases: preparation,
organizing, and reporting (Elo & Kyngis, 2008). First, the preparation phase involved careful
close readings of the data in multiple iterative rounds. The data analysis began with an inductive
data-driven coding approach that allowed for novel insights related to the research questions to
emerge from the data. Two of the researchers conducted initial rounds of the analyses inde-
pendently by first reading all individual essays and highlighting all potentially meaningful
information. This allowed for arresting the extensive variety of standpoints. After that, the essays
were combined into batches including all writings for each team. After this phase, the authors
chose the unit of analysis in light of the research questions. The analysis thus focused on how
the students’ descriptions of how their team got organized and was engaged in the team task
(i.e., managing their simulation company). Second, during the organizing phase the progressive
analytical process proceeded with a theory-driven coding approach in which the researchers’
insights were constantly mirrored against literature. This procedure provided us with means to
scrutinize the data based on the emerging categories.

Our analysis was guided by Michaels and Carello (1981) description of affordances as acts
or behaviors perceived by the learners and afforded by the environment. Organizing affordances
are, thus action potentials for fostering team organization and the task accomplishment. Perceiving
the affordance (the action potential) did not automatically lead to taking advantage of it, as is
shown in the data analysis. Therefore, both the affordances that were perceived and taken
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advantage of as well as the affordances that were perceived but not employed are laid out in
the data illustration section. The adopted approach aligns with our research aim. Thus, our
analysis focused on capturing all standpoints about how the students reported their actions and
interactions in the learning environment and with each other. These were then summed up and
categorized into different types of action potentials. The categorization was first independently
conducted by two of the researchers and then cross-checked for higher validity. The analysis
yielded four main categories of organizing affordances: organizing immediate and short-term
activities, managing information and resources, managing tasks and medium-term activities, and
strategizing for the long term. After this, eight subcategories were identified to underpin and
highlight the various aspects of data. This analysis resulted in a versatile outlook on the dynamics
and interrelatedness of the action potentials for organizing collaboration.

Finally, in the reporting phase, in order to create a persuasive report of the overall findings,
the analytic characterizations of the relevant data extracts were consolidated to expose essential
insights in the context of the existing study. In our analysis, we gauged into the action potentials
of the simulation-based collaborative learning environment from the learners’ perspective by
analyzing their own perceptions of their organizing for collaboration in the learning environment.

Findings

Four main categories of organizing affordances were identified from the data set of 177 student
essays: (1) organizing the division of work, (2) managing information and resources, (3) man-
aging tasks, and (4) strategizing. Eight subcategories were aligned within these larger categories.
Table 1 illustrates the organizing affordances perceived by the learners in the learning environment.

Table 1 presents the key findings of this paper, summarizes the identified organizing affor-
dances, and illustrates with the help of data extracts how the affordances were perceived and
employed by the participants. Furthermore, the data extracts on the right-hand side column
illustrate how affordances were perceived but not employed by the students.

The identified eight organizing affordances are presented in the same chronological order as
the students described them in their reflective essays. The order follows the logic of the simu-
lation game starting from the first things to organize and proceeding toward the next tasks to
handle. Therefore, the identified affordances are grouped according to their sequential progress.

Organizing the division of work

Organizing shifts, roles and tasks (subcategory 1.1) were key activities for coordinating who does
what and when. They were crucial for running and balancing the simulation company’s supply
chain. Bonneau and Bourdeau (2019) found that establishing roles and responsibilities adhered
to the first tasks in simulation-based collaboration. Kirschner et al. (2004) noted, in turn, that
assigning functional roles positively affected team interaction and collaborative learning. Our
findings corroborate these results. Utilizing the affordances for organizing the shifts, tasks and
roles allowed the teams to coordinate their activities better. On the other hand, teams that did
not utilize these affordances suffered from a lack of coordination, leading to unbalanced actions
and mismanagement of key tasks.

In a similar vein, purposefully managed handovers between shifts and team members (sub-
category 1.2) allowed the teams to share updates of key events and actions in the simulation
and to create an action plan for the following shifts. Well-managed handovers enabled to
continue the team task with minimal interruption and ensured that the team could concentrate
on its task. On the other hand, not employing this affordance led to various kinds of problems,
such as lack of clarity about next actions, delays in responding to events that unfold in the
simulation, and frustration among team members.

Furthermore, some students pointed out that poor organization of team tasks and shifts led
to poor handovers. Students in teams with poor organization of tasks, shifts, and handovers
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reported difficulties in responding to game events in a purposeful and timely manner. This
important finding confirms that individual elements in the broader learning task are interde-

pendent and influence each other.

Managing information and resources

Gathering, processing, and disseminating information (subcategory 2.1) relates to key affordances,
particularly in collaborative problem-solving tasks. Information is an essential resource for

Table 1. Organizing affordances.

Organizational affordance

Example of how affordance was
perceived and employed

Example of how affordance was not
perceived and/or employed

1. Organizing the division of work
1.1 Organizing shifts, roles and tasks

1.2 Handovers between shifts and
team members

2. Managing information and resources
2.1 Gathering, processing, and
disseminating information

2.2 Securing and re-arranging
resources

We initially had early contact through

email in which we had some
discussion regarding our plans for
the simulation. After this we
created a Facebook group as this is
an easier method for such a large
group to keep in touch rather than
email. We used a polling option
where each member could select a
particular job title and the shift
they wanted to work. (—) The jobs
titles included sales and deliveries
manager, inventory and purchases
manager and a head of shift
manager where each position had
specific roles. (Team 7)

| am very proud of the handover part

of the simulation; there was about
an hour of overlap between team
members, which enabled us to
show the others how we dealt with
tasks, what the different functions
are for (—). (Team 4)

Team 8 was an extremely effective in

terms of game outcome, we ended
up winning the simulation overall.
Working as a team we were very
effective with the knowledge
obtained from previous shifts being
passed on to the next to enable
smooth as possible transitions
between the shifts. Constantly there
was chat amongst all shifts before,
during and after. These chats helped
with the development of ideas,
solutions to problems, and general
information that would benefit the
team, this made our team
prosperous as it was constantly
being improved. (Team 8)

Our production manager handled very

well the overview on material
required. He kept the inventory
managers, for instance me, up to
date on what we need and |
entered into negotiates with the
other teams. (Team 13)

Not distributing the tasks also led to

some errors; we sometimes jumped
between the different tasks and
ended up not ordering enough raw
materials in the end, ultimately
causing a downtime in production,
delayed or canceled deliveries.
(Team 17)

A weakness in our team was for sure

the handing over of the shifts.
Although some shifts were
overlapping so one shift could
explain to the other shift what was
going on and explain the strategy,
etc. | don't think that it was a big
success and so it came that every
new shift had a “hard” time to see
what was going on and what the
plan was. (—). (Team 18)

On the other hand, the person who

should inform me about the
development in the first hours of
the game did not do a good job
on it. (Team 15)

Someone should be in charge of
providing information, for that we
had not assigned anyone. Many
decisions were not made on
rational basis, more like we felt it
to be right. (—) Maybe the
problem was in lack of economic
knowledge. (Team 12)

The simulation was roughly said six

hours of semi-organized chaos. No
one took the initiative to make our
profit better during the time | was
online. (—). (Team 11)

(Continued)
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Table 1 Continued.

3. Managing tasks

3.1 Managing one’s own task

3.2 Offering help and ensuring that all
areas are covered

3.3 Pointing out critical areas,
suggesting actions, and giving
orders

4. Strategizing
4.1 Strategy-making

As we were working in groups of
three, each had their own task.
These tasks are Sales and
Deliveries, Production Process and
Inventory and Raw Material
Purchases. But although each had
its own task, we always we tried to
help others when our task need
less attention. (Team 2)

Another interesting issue was that
almost every member was online at
least for a short time outside their
shift to ask about the situation and
offering help. This showed clearly
that everybody in the team
identified with it and wanted the
best outcome for the company.
(Team 3)

We had front and back office
functions, performed in such way
that there were few people buying,
selling and producing; and then
there were others in Skype at the
same time, giving ideas or
suggestions for improvement.
(Team 5)

(—) we had a small discussion via
email about what strategy we
should follow during the game.
(—) Our strategy regarding
procurement was to engage in long
term business relationships with
sub producers (—). (Team 8)

(—) one team mate did not reply to

the duty roster and was not online
for the whole day and another
teammate who was in the duty
roster for the last shift suddenly
did not appear and was not online
for the whole day as well. (Team
10)

(—) We had one member frantically

trying to control everything
without giving clear, concise
instructions on how to help. This
team member made decisions
alone (—). As a team, we didn’t
get together and support this type
of leadership and | and other
teammates sat by idly thoroughly
confused and useless. (Team 16)

(—) one main weak point of my

group and my company was that
we didn't thought about an overall
strategy at all. After the first people
left the game we tried to follow
our own strategy and after our
shift the next people started a new
strategy. (Team 18)

learning activities, and managing it is particularly important in team tasks. Bonneau and Bourdeau
(2019) found that in distributed teams involved in computer-supported collaboration a significant
amount of time needs to be dedicated to exchanging information. Employing affordances for
processing and disseminating information helped teams stay engaged in the team task and make
more justified decisions. Teams that paid less or no attention to managing the information flow
suffered from incorrect, missing, or untimely information and were unclear about what to do
next. Students in teams that experienced problems with information dissemination brought up
that they suffered from “lack of economic knowledge,” referring to a lack of adequate business
and finance knowledge and concepts, as shown by the student comment in Table 1.

In addition, poor English language skills made some teams dependent on chats for team
communication instead of a VoIP solution, which is a linguistically more challenging medium.
One student described this as follows: “Another aspect (—) was the language barrier which for
sure was frustrating to our Asian colleagues. They tried to participate, but it was impossible for
us to understand what they were trying to tell us. A solution would be to use the chat to write
down statements and suggestions.” Thus, our analyses indicate that the choice of communication
technologies had an impact on which organizational affordances the team could employ during
collaboration. This observation stresses the importance of possessing adequate skills and capacity
to perceive and take advantage of the affordance (Dohn, 2009; Kirschner et al., 2004).

Many students acknowledged the international context of the simulation game, and found it
exciting to work with people representing different nationalities and cultural backgrounds. As
pointed out by one student: “The session was a good experience in a way that it prepares students
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like me for the future international group work. It takes in consideration of different time zones
in different countries, different cultures, different personalities and analyzing skills of people” For
some other students, in turn, ‘accents were the only reminder that I was interacting with someone
from a different country to mine” Securing and re-arranging resources (subcategory 2.2) were
closely linked to managing information flows in the simulation game. Much of the teams’ orga-
nizational work in the game was related to ensuring the availability and timely delivery of
resources. Successful utilization of this affordance benefited the team task, whereas neglecting
it led to “semi-organized chaos,” as phrased by one student. Here again, the lack of necessary
skills and capacity led to uncoordinated teamwork and poor management of the team task.

Managing tasks

Managing ones own task (subcategory 3.1) entailed assuming responsibility for their designated
tasks in the game. How each team member took care of their responsibilities had a direct impact
on how the team task proceeded. When team members managed their tasks well, the team
atmosphere was positive, and the confidence of all team members enhanced. Failing to manage
one’s tasks brought about not only practical difficulties and poor team performance in the game
but also had a deteriorating effect on the mood and morale of the team.

Managing the team task beyond one’s specific area involved offering help and overseeing to
ensure that all areas are covered (subcategory 3.2). More experienced team members could stay
online after their shift to ensure that those on the next shift proceeded with their tasks. This
way, team members could be proactive and anticipate future events in the game. It is worth
pointing out that this is the only affordance in the learning environment utilized by all teams.
We consider this a very important observation. Despite the underutilization of many of the
organizing affordances available in the learning environment, all teams engaged in team processes
that involved offering help to teammates. In our view, this suggests that even if teams struggled
with other aspects in the game, the team members were mindful of the overall team task.

Pointing out critical areas, suggesting action, and giving orders (subcategory 3.3) meant that
the focus shifted from immediate tasks to anticipating activities that could actualize in the
medium term. This involved assigning leadership within the team. Teams were self-organizing
in the sense that the game facilitators did not assign a leader. Hence, the team members selected
the leadership roles. The simulation-based collaborative environment in the present study afforded
various types of leadership contributions, from solitary management of the game to participatory
and distributed leadership. The analysis of the reflective essays suggests that collaborative, engag-
ing, and encouraging leadership behavior was most suitable for this type of collaborative learn-
ing task.

Strategizing

Strategy-making (subcategory 4.1) involved making action plans, analyzing their outcomes, com-
paring the team’s performance to that of the other teams, and making conclusions based on
these analyses. This was a continuous, long-term process whereby the unfolding events gradually
revealed whether the strategy was working or whether it needed adjusting. Teams that engaged
in strategy-making were able to learn about their decisions, whereas teams that repeatedly
changed strategy or had no strategic guidelines were forced into a reactive approach. The less
strategic teams became frustrated with the unpredictability of game events and had fewer oppor-
tunities to learn from their decisions.

Our observations corroborate the findings of previous research, highlighting that the actual-
ization of strategic initiatives is elementary to the success of the organization (i.e., team) (Balogun
& Johnson, 2004; Lé & Jarzabkowski, 2015). The long-term positive effect of strategy-making



12 LAINEMA ET AL.

was that the teams learned from their past decisions and actions and grew more confident in
their future decision-making. Being able to understand causalities between decisions and their
outcomes, and to learn from them were also the ultimate aims of the simulation game.

Now that we have summarized the findings of this study, the following section will dis-
cuss them.

Discussion

This study illustrates organizing affordances that students perceive in a simulation-based envi-
ronment, and how these affordances are employed (or not) in their collaborative task from the
learners’ point of view. The most important results of the study are the four main affordance
categories, which contain eight sub-categories of affordances for organizing. The four groups are
organizing the division of work, managing information and resources, managing tasks, and
strategizing. Each type of affordance was required in the collaborative learning task. Organizing
the division of work entailed deciding who does what and when. Managing information and
resources related to the assembly and dissemination of information and arrangement of resources
in the game. Managing tasks in the game included the practical management of one’s own tasks
as well as tending to the other decision-making areas in the game. Strategizing was related to
the analysis and planning of long-term actions in the game.

The results indicate that affordances for organizing represent key resources for collaboration
in simulation-based learning environments. While earlier research has stressed the importance
of technological affordances, this study highlights that the execution of a learning task in a
simulation environment is highly dependent on affordances for organizing.

The identification and categorization of organizing affordances have both theoretical and
methodological implications, and provide insights for educators and developers. Researchers can
employ this study as an exemplar for investigating how learners use learning technologies and
how these technologies enable or constrain collaborative activities in simulations. A more devel-
oped understanding of the role of organizing and related affordances helps educators to support
students’ collaboration in simulation-based learning environments. The insights gained through
the findings of this study benefit educators both in pre-scaffolded as well as in spontaneously
organizing collaborative learning assignments.

For the developers of simulation-based learning environments the affordance perspective is
helpful in that it allows looking beyond the features of particular technologies and tools, and
developing learning environments that encourage and support organizing for collaboration (see
Gibbs et al., 2017).

A second key finding is that while teams shared the technological environment, they perceived
and employed the organizing affordances in different ways. Perceiving an affordance did not
necessarily prompt team members to take advantage of it. Thus, although affordances can be
seen as preconditions for an activity, they do not imply that a specific activity will occur (Greeno,
1994). Our study points out that this may, at least partly depend on the learners’ level of knowl-
edge and skills. Lack of skills was recognized as a factor that prevented the learners from taking
advantage of some of the identified affordances. For example, teams with a lack of adequate
business knowledge and insufficient language skills suffered from problems related to information
dissemination.

These findings are consistent with those of Orlikowski (1992), who stresses flexibility in
technology use. Orlikowski notes that when people use a technology, they interpret, appropriate
and manipulate it in different ways, and are influenced by various individual and social factors,
not only technology. Furthermore, the abilities of users, the materiality of the technology, and
the context of technology use are all potentially dynamic. Thus, the materiality of technology
influences, but does not determine its possibilities for users.

Other elements influencing the use or nonuse of affordances relate to team roles and dynam-
ics. On the one hand, the clarity of roles and tasks contributed to more organized collaboration,
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as team members could anticipate what to do and when. On the other hand, teams with adjust-
able roles were able to divide tasks according to the unfolding events of the game. Thus, our
findings point out that explicit, but flexible and compatible, organization of tasks is beneficial
for executing the collaborative task.

Collaborative team dynamics reflected as joint ownership of the mutual learning task. Kirschner
et al. (2004) refer to positive interdependence, which means that the group together assumes
responsibility for the collaborative learning task. Social cohesion and a strong sense of belonging
to the group are key in this respect. Teams with more proficient organization and fluent team
collaboration reported more examples of giving and receiving help from teammates. From our
perspective, this signals higher commitment and accountability for the collaborative task.
Interestingly, many of the teams that failed to employ some of the organizing affordances also
acknowledged their potential usefulness and advantages for collaboration.

Our study also reveals that different affordances were closely linked and intertwining. Teams
that had abundant interaction employed a greater variety of affordances for organizing. Our
findings align with those of Saebe et al. (2020), who found that affordances for organizing
collective action consisted of combinations of various affordances.

The interrelatedness of affordances was also evident in the fact that a team’s inability to
employ some affordances would prevent them from using other affordances. For example, teams
that were not able to organize tasks, shifts, and handovers were also not able to employ affor-
dances for managing one’s own tasks or managing contact with collaborative teams (as shown
in sections 1.1 and 1.2). This fajlure also led to difficulties in responding to the game events
in a purposeful and timely manner. This is a vital aspect that warrants more attention, partic-
ularly among educators and developers of learning environments.

The findings of this paper should be considered in the light of the following limitations.
First, our analysis focused on the affordances for organizing in the first phase of the simulation
game. Limiting the analysis to the first batch of reflective essays helped to narrow the scope of
the study and to accommodate the resource limitations regarding the management of the research
data. However, it ruled out the possibility of tracing how teams developed their collaboration
and whether teams started to employ new affordances in their next gaming session. Consequently,
this study did not investigate the actual influence of organizational affordances on the entire
collaborative learning process. Despite this limitation, our detailed analysis adds to our under-
standing of the first-phase experiences of simulation-based collaboration as well as the discovery
of organizing affordances by providing a pioneering analytical framework. Second, our study
did not compare teams, and hence the learning processes of different teams cannot be contrasted.
Third, while it focuses on affordances for organizing, our analysis did not explore group-level
interaction. This decision was made to enable a sharper focus on organizing and yielded a more
thorough understanding of how teams perceive and employ (or not) organizational affordances
in simulation-based collaborative learning.

Conclusions and implications

Recently, much research has been dedicated to investigating how learning environments can
provide for more accessible and comprehensive learning experiences. Previous research has found
that organizing for collaboration is highly significant to the effectiveness of collaborative learning
and for facilitating long-term learning (Hernandez-Sellés et al., 2019). Despite its centrality,
collaboration has until recently, not been addressed from the perspective of how it is organized
by the learners themselves. Thus, there is lack of empirical studies that examine how students
self-organize for collaboration in simulation-based learning environments. Furthermore, empirical
studies on affordances remain scarce (Berthelsen & Tannert, 2020). The current study represents
a warranted and novel endeavor to investigate affordances for organizing collaboration in light
of robust and versatile empirical data. The sample size of the data (177) as well as the repre-
sentativeness of the nationalities (38) and universities (10) are prominent to any study
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investigating collaboration in computer-supported learning environments. Consequently, the data
provide for a solid outlook on what kinds of affordances for organizing are perceived and
employed (or not) by the learners when collaborating in a simulation-based learning environment.

Following the traditions inherent to qualitative research, we abstain from making strong claims
about generalizability. Yet, we find that the results of this study help to highlight, illustrate and
suggest explanations for phenomena in similar settings, and contribute to the development of
theory by demonstrating the salience of affordances for organizing in simulation-based learning
environments. The findings, thus, provide a more dynamic view of affordances in simulation-based
learning and serve as a theoretical framework for identifying affordances perceived essential for
collaboration. Furthermore, the findings regarding the design and development of CSCL imply
that when appropriating learning technologies, it is necessary to consider their affordances, not
only for technical execution of the learning task but also to ensure that interaction and orga-
nizing are sufficiently and explicitly afforded. The learning environment needs to fulfill the
learning intentions of the learner and not only invite, but also guide the learner to employ the
learning environment (Kirschner et al., 2004).

Thus, we find that a more comprehensive understanding of organizing affordances in CSCL
and simulation-based environments benefits the learners both in their immediate learning task
and in all collaborations in the learning environment. This new knowledge will also inform
the designers of learning environments to create affordance-rich learning environments, and
help facilitators to better support learners in their collaborative tasks.

Results of this study pinpoint potential future avenues for research and design of
simulation-based learning environments. The study suggests that simulation-based learning
environments should entail complementary communication technologies to ensure that learners
may create combinations that best suit their needs in the collaborative learning task. Another
noteworthy implication of this study is that both asynchronous and synchronous communication
modes are required in organizing and collaboration in CSCL. Future studies can further improve
our understanding of the role different modes of communication to collaboration in CSCL.

As simulation-based learning environments, such as business games ground on the principles
of student-centered, authentic, social, and interactive learning, the tutor’s role is facilitative.
Currently, however there are scarcely empirical studies explicating instruction and pedagogy in
CSCL and simulation-based learning environments. In the future, more empirical research is
needed to establish how and when the tutor can best support collaboration in simulation-based
environments and other CSCL contexts.

The global pandemic caused by COVID-19 has revealed the vulnerability of educational
infrastructures, the frailty of learning technologies and the shortcomings in digital pedagogy
across all educational levels around the world. The negative effects of the lockdown have most
severely affected students in developing countries as well as students with economical, psycho-
logical and social vulnerabilities. These effects may have durable consequences to individuals
and societies. Now more than ever there is a pressing need for pedagogically sound CSCL
environments with global outreach that enable collaboration across nations and between HE
institutes. Simulation-based learning environments feature as feasible contexts in this pursuit.
Hopefully, the learnings from the COVID-19 crisis serve as an opportunity to take forward
research and expertise in the field of CSCL.
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