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With the increase in distance and online teaching for main-
stream schooling contexts, the advocacy of using a virtual 
world as a teaching and learning place has accelerated. Cur-
rently, there is no empirical evidence revealing the pedagogi-
cal elements defining teacher practices in virtual settings. 
This article reports on an exploratory study which contributes 
to defining virtual pedagogy. Six pre-service teachers and 
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two researchers spent 20 hours exploring a three-dimensional 
virtual platform for its pedagogical appropriation. The pre-
service teachers were asked to conduct a learning challenge. 
An observation protocol was developed from an analysis of 
literature on the use of digital technologies and virtual worlds 
to identify specific teaching practices. Using video record-
ings of the learning challenges, a process of deductive and 
inductive categorisation occurred. Findings indicate that vir-
tual teaching practices can be categorised by virtual world 
environment; technology function; use of technology in/with 
virtual worlds; pedagogical approach; classroom organisa-
tion; teacher role; learner action; feedback type and modal-
ity; and quality dimensions. The appropriation of the virtual 
place plays a role in defining teacher practices in the virtual 
classroom. These findings begin to represent and guide vir-
tual teaching that has the potential to impact the quality of 
distance learning and learning in a classroom.

Keywords: Virtual worlds; virtual teaching; remote 
schooling; distance teaching

INTRODUCTION

Background

Distance learning has been common and is well established in Austra-
lia due to the geographic remoteness and rural environment (Kato & Wong, 
1993). However, in recent years, there has been an increase in the use of 
online digital tools to connect students and discipline experts in mainstream 
classrooms as a response to teacher shortages. For example, there is an 
emergence of a hi-flex (highly flexible) classroom where the teacher teaches 
students in the classroom and at the same time students who are in a number 
of other geographical locations. This approach, for example, enables stu-
dents to access a physics or language class when there is no teacher avail-
able at their school. Yet there has never been such a rush to online educa-
tion as there was in 2020 due to COVID-19. This period has shown, at the 
very least, that schooling can happen without being in a classroom (Starkey 
et al., 2021). In Australia and worldwide, many different digital tools were 
used to support children’s learning online, and this trend continues into 
2021 as around half of the world’s schools remain impacted by closures and 
alternative delivery well into the year (UNESCO, 2021). 
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During the pandemic, frequently used platforms such as Microsoft 
Teams or Zoom offer students and teachers the opportunity to share real-
time webcam feeds and thus also show real facial expressions and body lan-
guage. However, users in such platforms do not represent themselves mov-
ing around in a visual learning space as they can do in a virtual world. Cur-
rently, immersive and non-immersive VR platforms are reportedly becom-
ing more frequently utilised for student learning in the schooling settings 
because of their ability to actively involve students (Stavroulia et al., 2019). 
Virtual worlds have had long history in education, see for instance Bronack 
et al.’s (2006) AET Zone in Active Worlds or exploration of Second Life by 
Kluge and Riley (2008). These examinations, like most in the online and 
distance realm, have occurred in a tertiary context. What we are seeing now 
and needing to examine is teaching virtually in a schooling context. This pa-
per begins to examine what teachers’ pedagogical practice looks like when 
teaching in a virtual world for primary and high school students.

Virtual Worlds in Education

Currently, immersive and non-immersive technology and its related 
concepts are increasingly emerging in schools and gaining greater access 
(Stavroulia et al., 2019). Immersive technology is defined as a “technolo-
gy that blurs the line between the physical, virtual, and simulated worlds, 
thereby creating a sense of immersion” (Suh & Prophet, 2018, p. 79). A fur-
ther distinction can be made between augmented reality (AR), virtual real-
ity (VR), or mixed reality (MR), some of which can be immersive or non-
immersive. For example, in non-immersive VR, content is displayed via a 
computer screen and traditional media such as keyboard and mouse are used 
for interactions rather than special equipment (Suh & Prophet, 2018, p. 79). 
These environments, likened to Second Life and Minecraft, use avatars, re-
al-life objects, and scenes in which the individual has free movement and 
action. Avatars are visually represented entities that are controlled by a hu-
man user, whereas agents are visually represented entities that are controlled 
by a computer program (Felnhofer et al., 2018).

Originally, virtual worlds were used particularly in higher education, 
where students who are at a distance, meet in a virtual campus (see Angel 
et al., 2005), where they present a pitch to the industry as part of an assess-
ment task (see Lee et al., 2016), or where they gain access to a situation that 
they cannot physically visit (see Freina & Ott, 2015). Furthermore, another 
purpose of these technologies is to mitigate the time constraints, safety con-
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cerns, or accessibility and other challenges of onsite work integrated learn-
ing (see e.g., Male et al., 2017; Quinn et al., 2019). The simulations recreate 
a virtual environment (Rubio-Tamayo et al., 2017) for students to engage 
with and, as such, could be considered technology-blended online work in-
tegrated learning. 

Regarding the effectiveness of VR-based learning, there have been 
mixed findings (Lee & Wong, 2014). A study by Merchant et al. (2014) 
found that game-based learning yielded better learning outcomes than a 
simulated virtual world learning space. Furthermore, although VR is pro-
moted for its facilitation of constructivist pedagogy (Formosa et al., 2018), 
there are many examples in education of VR being utilised to facilitate inde-
pendent, asynchronous engagement with an activity (e.g., Lee et al., 2010). 
However, non-immersive VR, such as Second Life, has reportedly been 
used to demonstrate for students “things that are impossible to do in real life 
such as conducting harmful experiments, going on virtual tours, and work-
ing collaborative teams” (Gregory & Bannister-Tyrrell, 2017, p. 5). In this 
study, the students reported being highly engaged in the learning happening 
within Second Life. Different from those applications of VR, González-Ye-
bra et al. (2019) have reported on the design of a 3D virtual campus for syn-
chronous teaching with remote university students. The authors proposed 
that what a non-immersive VR campus can offer over other online education 
or eLearning strategies is the feeling of belonging for members because of 
the visual contact between users and serendipitous engagement. 

These and other previous studies show that we are still examining and 
using virtual worlds at an entry level adoption where the virtual world is a 
meeting place or delivery mechanism afforded by distance (Ertmer & Otten-
breit-Leftwich, 2013; Loveless, 2011). Furthermore, there is little to no em-
pirical studies that examine the use of virtual worlds in schooling for teach-
ing or as a learning tool.

Digital Learning Environments in Teacher Education

Within teacher education programs, there is an acknowledged need for 
pre-service teachers to gain experience in real-world classrooms (Stavroulia 
et al., 2019). According to Graziano and Feher (2016), such experiences of-
fer pre-service teachers the opportunity to “test theories, knowledge, peda-
gogy, best practices, and classroom management techniques” (p. 496) that 
have been learned in their formal study. In response to changing teaching 
practices where more technology is being utilised in schools, it has been 
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suggested that there is a need for teacher education to also evolve (Curtis et 
al., 2019; Mabunda, 2013). Thus, already in the 1980s and 1990s, teacher 
education dealt with virtual learning environments, initially with a focus on, 
for example, MS Office software or specialist educational software (Clarke, 
2013). As technology has evolved towards complex, virtual environments 
with multiple users, teacher education has also steadily changed in recent 
years. This evolution in teacher education includes expanding concepts of 
practical experience to incorporate not only face-to-face classrooms but also 
wholly online teaching contexts (Allen et al., 2019; Le Cornu, 2015; Luo et 
al., 2017). 

However, currently, there is little in the way of education or profes-
sional learning for teachers who are exploring these new ways of teaching. 
Additionally, most teachers have been prepared for a traditional classroom 
context and thus the requisite mindset and skill set for shifting into a dis-
tance learning mode is wanting (Albion et al., 2015; Scherer et al., 2021). 
To exacerbate the problem, we also know that simply transferring tradi-
tional instructional practices from the classroom to the online environment 
are doomed to fail (Peltier at al., 2007) evidenced by student disengagement 
during the remote schooling period based on online teaching approaches 
(Ewing & Cooper, 2021). We know that this problem of shifting online is 
fundamentally grounded in the disconnect between how teachers use digital 
tools for online delivery and how students use digital tools for engagement 
practices (Ellis & Bliuc, 2019). Thus, learning frameworks are needed that 
provide a useful counterbalance to the permanently changing technologies 
and thereby offer constancy and orientation (see Clarke, 2013).

Quality Teaching in an Online Environment

Uncertainties about how to teach in online classrooms stem from a 
dearth of understanding of how to teach effectively online in the schooling 
context. Online teaching at a schooling level is different to online course-
work at a tertiary level, with a shift away from transmission models of 
teaching where tasks, videos, or quizzes are sent to students to complete. 
Instead, pedagogies that focus on active student engagement (D’Agustino, 
2012; Veletsianos & Navarrete, 2012) where students are enabled to take 
greater control working with their peers is considered more beneficial (Bain, 
2004). A systematic review by Sun and Chen (2016) revealed that educa-
tors are still challenged when designing effective student-centred delivery 
methods. Teaching online is more than simply knowing how to use technol-
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ogy or transferring materials to an online platform (Palloff & Pratt, 2013), 
it requires different pedagogies and new ways of engaging and communi-
cating with students (Jensen et al., 2019; Philipsen et al., 2019; Rodrigues 
et al., 2019). This idea is also reflected, for example, in the widely used 
TPACK framework (technological pedagogical content knowledge): In or-
der to teach effectively today, teachers need knowledge about different tech-
nologies, but also about how a certain subject can be taught in a pedagogi-
cally and technologically meaningful way (Koehler & Mishra, 2009). Thus, 
an interplay of different, even new areas of knowledge is necessary, such as 
technological pedagogical knowledge (TPK). Importantly, Yen et al. (2018) 
have contended that teaching online is not instinctive for many educators. 
As such, we are faced with the problem that empirically grounded school-
based pedagogical paradigms have not matched the proliferate growth in the 
online teaching and learning domain.

As a foundation to effective teaching online, the notion of technology 
enabled learning needs to be examined. Teaching online typically necessi-
tated the use of a learning management system (LMS) as well as the incor-
poration of other digital tools to support the student engagement process. 
However, providing the environment does not mean that students will en-
gage. Knowing which technology to use at a given time in the learning de-
sign process for a particular learning purpose, in relation to the content and 
the learner’s needs is required for the effective appropriation of technologies 
(Koehler & Mishra, 2009; Prestridge, 2017). This means that teachers need 
to know how to use an LMS but more importantly how to engineer the stu-
dent engagement with the online digital tools. This has been described as 
Technology Enabled Learning (Ertmer & Ottenbreit-Leftwich, 2010), which 
emphasises constructivist pedagogical practices where the use of digital 
tools are centred on active learning, participation in inquiry, discussion, col-
laboration and reflection to support learners to turn information into knowl-
edge as a social, co-constructed process (see Hsu, 2016; Looi et al., 2014; 
Prestridge, 2017). A virtual world is one such digital tool. 

The Present Study

Teaching online is different to teaching in a classroom. There is a dis-
connect with how teachers use digital tools to teach and how students use 
digital tools to engage in learning. We are moving rapidly into blended, hy-
brid and fully online modes of teaching in classrooms and virtual worlds are 
being adopted. However, there are currently no empirical studies that exam-
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ine how to teach in a virtual world and there is little pedagogical prepara-
tion of pre-service or in-service teachers. This exploratory study responds to 
these complex challenges by exploring the pedagogical elements of teach-
ing in virtual worlds. It is guided by the simple but clearly positioned re-
search question: What are the pedagogical elements for teaching in a virtual 
world and their relationship (if at all) to classroom teaching? 

METHOD

Study Design and Data Collection

This study was concerned with investigating the potential for, and char-
acteristics of, pre-service teacher professional experience situated within 
wholly online teaching and learning spaces. The study was designed as a 
collaborative project in which two experienced researchers in online peda-
gogy worked with six pre-service teachers to experiment with virtual peda-
gogy and reflect on what opportunities exist for professional experience in 
digital spaces. The two researchers were supported by an experienced teach-
er who took on the role of a professional experience supervising teacher 
during pre-service teacher mock classroom experiences held in iSeeVC, a 
non-immersive virtual world environment.

Three types of data were collected: (1) pre-service teacher written self-
reflections, (2) recordings and transcripts of focus group meetings held in 
Microsoft Teams, and (3) video recordings of pre-service teacher and re-
searcher actions in the iSeeVC platform (e.g., participant-led mock class-
room experiences). Data were collected during a 20-hour intensive project 
broken into six sessions with follow-up interviews conducted in subsequent 
weeks.
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Figure 1. Overview of Study Design.

In this paper, we investigate the recorded participant-led mock class-
room experiences. Each pre-service teacher was required to lead a learning 
challenge for the other active participants who acted as students. The learn-
ing challenge was presented broadly to the pre-service teachers. Guidelines 
for the learning challenges were (1) 30 minutes in length; (2) any discipline 
and curriculum outcomes; (3) use any feature and element of the virtual 
world and any other digital tool. The pre-service teachers were invited to 
then imagine, plan and deliver a school@home experience in the iSeeVC 
virtual world working space. All pre-service teachers planned learning expe-
riences that could be aligned to the Australian Curriculum.

Collecting data in a virtual world workspace is a relatively new under-
taking. As each participant create their own entry and exit points and their 
own journey through the virtual world platform, collecting comprehensive 
screen capture data on each and every interaction across each learning chal-
lenge was both time-consuming and cumbersome. For data economy rea-
sons, we chose to screen the learning experiences from the perspective of 
one participant, in this instance, one of the researchers. This researcher con-
sciously and strategically roamed around learning activities to gloss a vari-
ety of experiences and conversations taking place using screen-capture soft-
ware.

The virtual world iSeeVC comprises of a number of different zones 
that represent different real spaces such as a social zone which is an out-
door area; a classroom zone that has a central room with connected break-
out rooms; a lab zone; a dynamic room where the room dimension can in-
crease; and a holodeck where a 3-dimension image can be featured. iSeeVC 
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is a virtual world that uses live streaming of video so that the user is repre-
sented by a floating window rather than an avatar. An additional feature is 
the directional use of sound relative to the user’s position, that is, volume is 
louder when you are closer to another user (see https://iseevc.com.au/).

Sample

To recruit six pre-service teachers for this project, an advertisement was 
distributed at a major Australian teacher education institution to all third-
year Bachelor of Education students who intended to participate in an in-
school professional experience placement that semester. Applicants had to 
be interested in technology-enhanced teaching, showed evidence of being 
pedagogically creative, conceived potential within the desktop virtual re-
ality platforms, were able to communicate ideas, and indicated ability and 
willingness to work as a team. Interested students applied through an on-
line portal where they answered a series of written pre-screening questions. 
Following a telephone interview process to identify qualified and motivated 
participants, two pre-service teachers from the primary school stream and 
four from the high school stream (English and Drama, History and Biolo-
gy, Sciences) were selected (see Table 1). Informed consent procedures in-
cluded the public use of participants names, images, and materials created 
within the project. However, as the works of these pre-service teachers are 
examined, pseudonym are used. Pre-service teachers were paid 20-hours at 
an entry-level research assistant rate. Detailed lesson descriptions are pro-
vided in the findings. 

Table 1
Overview of Participating Pre-Service Teachers and Their Lesson

Participant Study stream Lesson focus and learning zone 

Gabrielle High school (English, Drama) Art gallery excursion in the dynamic zone

Henry High school (History, Biology) World War I trench in the holodeck

Lee High school (English, Drama) Drama improvisation in the social zone

Sam High school (Sciences) Classifying species in lab zone

Patricia Primary school years Mrs Gren classification strategy in lab zone 

Ruth Primary school years Art elements in dynamic zone 
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Development of the Observer Protocol

Since no observer protocol exists to date that examines teaching in digi-
tal environments, the goal was to adopt an exploratory approach to devel-
op a protocol in a multi-step procedure. To help answer the main research 
question the first step involved two researchers review of existing literature 
that examined the pedagogical use of digital tools in a schooling context. 
Heitink et al.’s (2016) overview of observed digital learning environment 
characteristics was determined to be an appropriate basis for our goal as it 
provided an observation protocol that was used to examine teachers’ lesson 
plans specifically for the use of digital tools in schooling. 

In a second step, this existing observer protocol was adapted over a 
longer period based on the incorporation of literature in the field of virtual 
worlds and online learning theory. In total, there were seven major modifi-
cations: (a) The protocol was supplemented with an overview of technol-
ogy functions (Heitink et al., 2016). At the same time, guided by the au-
thors’ first experience with iSeeVC, a dimension with the possible functions 
of iSeeVC was added (i.e., classroom space, replica space, meeting space). 
(b) Instead of Curriculum Characteristics, we use the term Pedagogical Ap-
proach for the sub-dimension, we changed the item authentic lesson to au-
thentic emersion and added the item task-based activities (Reisoğlu et al., 
2017). (c) In the sub-dimension Classroom Organisation we additionally 
distinguish whether it is learning in a teacher-directed small group or in a 
learner-initiated small group (Hew & Cheung, 2010). (d) To better reflect 
the teacher’s role in iSeeVC, the four original items for the sub-dimension 
Teacher Role were replaced by the steps of Cognitive Apprenticeship which 
is dominant in the literature on virtual world teaching (Brown et al., 1989; 
see also Lai & Yen, 2018). (e) The sub-dimension Student Role has been 
renamed into Learner Action with a stronger focus on, for example, agency 
(Brown et al., 1989; Hillman et al., 1994). (f) The sub-dimension Assess-
ment and Feedback was refined by also taking into account who gives feed-
back to whom (e.g., teacher-to-learner, learner-to-learner). (g) And finally, a 
whole new dimension was added to consider the quality of teaching based 
on Praetorius et al.’s (2018) dimensions of teaching quality. (h) In addition 
to these content-related modifications, the response scale was also adapted. 
Unlike in Heitink et al. (2016) we only distinguish whether a feature was 
observed or not, without considering whether with or without technology. 
The sub-dimension Learner Action was differentiated into a scale from 1 
(never) to 5 (very often). 

In a third step, the adapted observer protocol was applied to one video 
of a pre-service teacher (Gabrielle) where two researchers applied the pro-
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tocol independently. After coding, the two researchers met again and, in a 
fourth step, further developed the observer protocol based on their experi-
ence with the video: (a) A first modification concerned the sub-dimension 
Function of Platform iSee, which was renamed to Virtual World Environ-
ment and was placed first in the protocol. Since the environment offers vast 
potential, we have also added the item other. (b) Directly after that, the new 
sub-dimension Functions was added, which is strongly oriented towards use 
(i.e., use of furniture, boards, audio, spaces, tools). (c) The sub-dimension 
Technology Function was renamed How Technology Is Used in/with Virtual 
Worlds. At the same time, the item instruction tool was removed in this sub-
dimension. (d) In the sub-dimension Classroom Organisation, two of the 
items have been renamed (i.e., learner small group (teacher initiated) and 
learner small group (learner initiated)). (e) The learner-to-learner feedback 
was deleted again, as it is unlikely to appear and is not the focus of interest 
of this study. (f) Also, some clarifications have been made to the Quality 
Dimensions (e.g., item cognitive activation becomes cognitive complexity). 
(g) The last change concerned the response scale. In the discussion, the two 
researchers decided that the sub-dimension How Technology Is Used in/with 
Virtual Worlds should distinguish not only whether a particular technology 
is used in/with a virtual world, but also whether it was used by the teacher 
or the students (see e.g., Schmid et al., 2021). The sub-dimension Quality 
Dimensions was also differentiated into a five-point scale (i.e., never to very 
often). 

In a fifth step, two researchers independently coded all six pre-service 
teachers’ videos using the newly revised observer protocol. Subsequently, 
in a sixth step, the researchers met again and discussed the coded videos in 
detail and paid particular attention to dimensions and items with little or no 
agreement. In addition, cases were constantly compared and contrasted to 
remain consistent. Through discussion, the items were further refined and 
defined. For example, the two researchers decided that good collaboration 
within a group should be coded with a 3. If, in contrast, the collaboration 
also takes place beyond the group, the code 4 can be assigned. Or, for the 
item skilling/functional it was important for the teacher to explain, for ex-
ample, how a technology works within iSeeVC (e.g., laser pointer) or out-
side of iSeeVC (e.g., Kahoot). Besides the discussion of the six cases, two 
last modifications were made in the observer protocol based on the coded 
videos: First, the item metacognitive strategies in the dimension Pedagogi-
cal Approach was deleted because metacognitive strategies are already in-
cluded in problem solving for example. Second, the item role play was add-
ed because it emerged in the data (see e.g., Reisoğlu et al., 2017).
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RESULTS

Observer Protocol

The final observer protocol contains 9 sub-dimensions with a total of 53 
items (see Table 2). This represents the pedagogical elements identified and 
existing based on the literature in virtual worlds and the use of digital tools 
online.

Table 2
Observer Protocol for Teaching in a Virtual World

DIMENSIONS AND ITEMS CODING

Technology

Virtual World Environment No Yes

Classroom spacea

Replica space (e.g., museum, trench)a

Meeting spacea

Othera

Functions No Yes

Use of furniture (e.g., tables)a

Use of boardsa

Use of audio (e.g., megaphone, broadcasts)a

Use of spaces (e.g., breakout rooms, rooftop)a

Use of tools (e.g., raise hand, laser pointer, 
chat)a

How Technology Is Used in/with Virtual Worlds No Yes, by 
teacher

Yes, by 
learner

Information processing tool (e.g., Word)b

Drill and practice tool (e.g., software for 
practising vocabulary)b

Information source (e.g., website, YouTube 
clip)b

Presentation tool (e.g., PowerPoint)b

Evaluation tool (e.g., computerized test)b

Communication tool (e.g., blog)b

Learning process support (e.g., mind maps)b

Simulation (e.g., software simulating physical 
or societal phenomena)b

Collaboration support (e.g., cloud software)b

Other (e.g., administration, stopwatch)b
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DIMENSIONS AND ITEMS CODING

Teacher

Pedagogical Approach No Yes

Authentic emersionc

Problem solvingd

Drill and practiced

Inquiry learningd

Task-baseda

Role playa

Classroom Organisation No Yes

Individuald

Whole classroom teachingd

Teacher directed small groupc

Learner small group (teacher initiated)a

Learner small group (learner initiated)a

Teacher Role No Yes

Instructionale

Modellinge

Coachinge

Scaffoldinge

Articulatione

Reflectione

Exploratione

Learner

Learner Action Never Rarely Sometimes Often Very 
often

Learning activity controlled by learnerc

Pacing controlled by learnerc

Agency for movementa

Agency for interaction with othersa

Choice with tasksa

Playtime actions (e.g., bouncing, thumbs up)a

Feedback

Feedback Type and Modality No Yes

Formative assessmentb

Summative assessmentb

Teacher-to-learner feedbacka

Learner-to-learner feedbacka

Quality

Quality Dimensions Never Rarely Sometimes Often Very 
often

Learner support/differentiationa

Cognitive complexitya

Collaboration (teacher-learner, learner-
learner)a

Learning processes (e.g., supporting how to 
collaborate)a

Building relationshipsa

Skilling/functionala

Notes. a Developed by the authors. b Heitink et al. (2016), p. 78. c Adapted from Hei-
tink et al. (2016), p. 79. d Heitink et al. (2016), p. 79. e Adapted from Brown et al. 
(1989). 
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The results of the observations are presented firstly by dimension and 
secondly by learning challenges. This procedure makes it possible to obtain 
indications of the quantitative results and then to look at them qualitatively 
in terms of each learning challenge.

Findings on Observer Protocol

The newly developed observer protocol was used to code the six videos 
of the pre-service teachers. The following Table 3 provides the results of the 
observed virtual teaching elements in the six learning challenges and gives 
some examples of practice.

Looking at the technology dimension, it shows that half of the students 
have used the virtual world as a replica space (e.g., Trench in World War I). 
The remaining three pre-service teachers have used it either as a classroom 
or the social space. There are hardly any differences, however, in the func-
tions used in iSeeVC. All of them have used furniture, boards, audio, spaces 
or even different tools. Interestingly, different rooms were used in all les-
sons. In a normal classroom, this is more time-consuming organisationally 
due to movement times. However, in a virtual world, transporting to a new 
location is quick. Within iSeeVC, different digital technologies were used 
for teaching purposes or used by the learners in the learning challenges. Pre-
sentation tools (n = 5) and information sources (n = 4) were observed most 
frequently by the teacher. Similar results were obtained by Heitink et al. 
(2016), who found presentation tools and information sources as a technol-
ogy function also among the most frequently observable technology func-
tions. Additionally, we distinguished whether the technology was used by 
the teacher or the students. Here we found that in the learning challenges 
students were encouraged to use different technological tools for informa-
tion processing, presentation, evaluation or communication.

With regard to the dimension of teacher, it emerged that learning chal-
lenges were designed mainly as task based activities (n  =  4). Two pre-
service teachers chose an authentic emersion and one also organised a role 
play. All learning challenges contained common sequences of whole class 
then group work, with half of lessons requiring students to work individu-
ally. Interestingly, it was observed twice that teachers allowed students to 
initiate their own formation of the group. The study by Heitink et al. (2016) 
also observed a large number of lessons with these different class organisa-
tions. Over the implementation of the learning challenge, the pre-service 
teachers adopted very different teacher roles, mostly focused on articulation. 
Scaffolding and exploration were not observed.
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The learner dimension focused on observable learning actions. It is no-
table that in all lessons, learners had some control of their activity. In Gabri-
elle’s lesson, learners had control often. However, the control of pacing or 
the choice of tasks, was limited; only one teacher gave learners these pos-
sibilities. The agency of interaction with others shows mixed results. The 
teachers handled this very differently (from never to very often). Overall, 
playtime actions could be observed in every lesson, although the extent of 
these also differed from lesson to lesson.

With feedback, we have been able to observe teacher-to-learner feed-
back (n  =  6) and learner-to-learner feedback (n  =  4) in particular. Unlike 
Heitink et al. (2016), we could only observe formative feedback once and 
no summative feedback at all. We assume that this is related to the design of 
the study, where pre-service teachers had to prepare a short lesson for their 
fellow students. Finally, the qualities of collaboration and skilling/functional 
could be observed from never to very often. While the three sub-categories 
learner support/differentiation, cognitive complexity and learning processes 
were observed often. 

Findings on Learning Challenges

In the following, the six learning challenges the pre-service teachers 
implemented are presented.

(1)	 Gabrielle’s gallery excursion

Gabrielle took her class to a mock art exhibition in the dynamic zone. 
She took on the role of a guide and asked her students to walk around the 
exhibition interacting with the resources she had put up on the boards. Re-
sources included multimedia materials to display aspects of Realism and 
Absurdism theatre, such as, short YouTube clips, websites, animations, 
PowerPoints with information to click through, still images, as well as phys-
ical tables that were placed to impeded movement along the wall. Students 
moved around the exhibition freely interacting with the resources. Gabrielle, 
as museum guide, moved to individuals and small groups of students engag-
ing in their conversations about the aspects of theatre. She gave instructions 
on how to do things such as how to raise your hand or move to a place. In 
the last section of the lesson she asked all students to form a circle and to 
share what they each learnt. She ended the lesson by leaving as the guide 
and returning as the class teacher to imaginarily take her students back to 
their classroom.
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This lesson featured several elements that would not have been possible 
in a traditional classroom. A key element of this lesson was that the design 
gave opportunity for greater student agency and choice to interact with both 
a) any digital resource and b) any other student, scoring a 5-high on learner 
action sub-dimension. It was considered an authentic emersion that incor-
porated coaching, articulation and reflection. As the students were offered 
multiple digital resources supported by teacher and student discussion it 
scored a 4 on learner support/differentiation. 

Figure 2. Gabrielle’s Art Gallery in iSeeVC.

(2)	 Henry’s World War I immersion

Using the holodeck, Henry uploaded a 3D image of a World War I 
trench. He asked his students to spend time silently diving into the photo 
and exploring the finer imagery. Students shared their feelings and ideas. 
Building on each student’s responses he then asked students to watch a vid-
eo on a hanging board. He provided instructions on how to view the video 
as students had to play it individually and jump to indicate when they fin-
ished. Students were asked to roam the image freely exploring, then they 
shared what new understandings they have gained. At the end of the lesson, 
the experienced was discussed. Each student shared and built on each oth-
er’s comments as the teacher facilitated the discussion.

Henry took the students on a journey through time, not possible in a 
traditional classroom. Like Gabrielle’s lesson, the virtual world environment 
became a replica space. Unlike Gabrielle’s lesson where students had high 
agency, Henry stepped students through reflective tasks, scoring a range 1 to 
5 on items in learner action sub-dimension with a focus on articulation and 
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reflective teaching roles. This lesson scored the highest on cognitive com-
plexity as the immersion and video experience provoked highly emotional 
cognitive reasoning, and applying and building internal cultural understand-
ings. The teacher-to-learner and the learner-to-learner feedback modality 
created no boundaries for the expression of personal feelings. This lesson 
was considered the most authentic to the virtual world space as it advan-
tages learning for students in a classroom regardless of distance.

Figure 3. Henry’s Holodeck Video in the Trenches.

(3)	 Lee’s drama improvisation

The aim of the lesson was to develop students’ skills in improvisation 
through a range of role play activities. The teacher used the stage in the so-
cial area to open the lesson. Students were instructed to form a circle and 
they played an introductory task responding to statements with the flow of 
fortunately… then next person unfortunately… making one story. For the 
main role play activity students in pairs created a story (intro, complication, 
resolution) with the sentence starter of The field stretched on for miles but I 
knew I was not alone. Students were given time to work in pairs anywhere 
they liked. The teacher visited each pairs advising. All groups presented and 
then reflected on their learning.  

This lesson was not advantaged by the use of a virtual world other than 
providing an online social area to perform, even though there was a lecture 
theatre in iSeeVC. Students had greater choices of where to practices, but 
interestingly, no group left the social space. Technologies were used by the 
teacher as presentation tools and the teacher’s role was more traditional in 
instructing, modelling and coaching. 
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Figure 4. Lee’s Stage for Role Play.

(4)	 Sam’s science five kingdoms

Drawing on students’ prior knowledge of classification systems, the 
teacher explained the classification strategy and how to make a scientific 
claim to the whole class. Subsequently, the students are asked to individ-
ually classify given species by writing names on boards around the room 
(boards are labelled by kingdom). After this individual work, students were 
paired up and asked to practice making a scientific claim justifying if the 
species should be in the given kingdom. They were encouraged to research 
(e.g., Google) beyond the content given in the environment. During the 
groupwork, the teacher provided support to each group. Students presented 
back to the class, group by group, using the scientific statement to claim the 
classification of the species listed on their kingdom board. The lesson took 
place in the lab space.

Like Lee’s drama improvisation, this science lesson is traditional in 
process and again is not advantaged by the virtual world environment. In-
stead of the five boards in a virtual lab, classic paper placards could have 
been used. Like Lee’s, the teacher was instructional and stepped students 
through the lesson sequence and the technology was teacher-centric as an 
instructional PowerPoint. Students had less agency indicated by variable 
scores on leaner action items. Interestingly, the quality dimensions were rat-
ed the highest for this lesson. 
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Figure 5. Sam’s Classification Instruction.

(5)	 Patricia’s introduction to Mrs Gren 

The teacher provided background information on the Mrs Gren clas-
sification strategy (acronym for movement, respiration, sensitivity, growth, 
reproduction, excretion, and nutrition). The students were then asked to 
work in groups to classify a tree as living or non-living. One group mem-
ber shared their claim to the whole class. The same activity was repeated to 
classify fire, bacteria and rock as living or non-living. Whole class sharing 
at the end was supported by the teacher with lots of encouragement and sup-
port by students. The lesson took place in the lab space.

Similar to Sam’s and Lee’s lesson, this lesson could have taken place in 
a classroom setting with PowerPoint instruction for example. Student agen-
cy was low for pacing and choice and the teachers’ role focused on instruc-
tion, coaching and articulation. Quality dimensions of cognition, collabora-
tion and learning process scored highly at 4.

Figure 6. Patricia’s Application of Mrs Gren.

(6)	 Ruth’s visual art lesson

The lesson started in Microsoft Teams. Instructions were given on 
how to engage (i.e., raise hands, mute microphone) then the teacher used a 
PowerPoint to present lesson intentions followed by a Kahoot quiz testing 
knowledge of art elements. The class was then asked to meet in the dynamic 
room in iSeeVC. The teacher used both verbal instructions followed up by 
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points in the chat. Students moved in rotation to analyse a different art work 
using visual art language. Student work was recorded in a shared word doc-
ument. At the end of the lesson the teacher asked the students to share main 
points found as they stood around each artwork. 

Ruth was the only pre-service teacher who taught the lesson not sole-
ly in iSeeVC and the only one who used the chat function. She scored the 
highest in the technology use sub-dimension. Ruth explicitly instructed 
and coached students in how to report/behave in the virtual classroom sit-
uation (e.g., raise hand, jump). Her lesson enabled higher student agency 
than Sam’s for example but not as high as Henry’s or Gabrielle’s. Overall, 
in the tally of all scores in the observer protocol, her lesson was scored the 
highest. Additionally, her lesson was underpinned by the use of a number of 
digital tools and due to the required movement around resources was advan-
taged by this in the virtual space. 

Figure 7. Ruth’s Art Analysis.

DISCUSSION AND CONCLUSIONS

This study sought to address the gap in the literature that identifies lit-
tle to no empirical studies examining how to teach in a virtual world in a 
schooling context. Drawing on the learning theories in digital technologies 
the studies in virtual world pedagogies and the experiences of the research-
ers in iSeeVC, an observation protocol was developed through a number of 
steps to answer the main research question guiding this study: What are the 
pedagogical elements for teaching in a virtual world and their relationship 
(if at all) to classroom teaching? To answer this question and based on Hei-
tink et al. (2016) we have identified 9 sub-dimensions with 53 pedagogical 
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items that can be considered when teaching in a virtual world. However, in 
fully answering this question there is a need to examine teaching in com-
parison to classroom practice. We do this by presenting three considerations 
important for teaching virtually. 

Consideration 1: The learner action sub-dimension is an indicator of 
the authenticity of the lesson design in a virtual world. Lessons by Gabri-
elle, Henry and Ruth that advantaged student agency through the pedagogi-
cal items demonstrated greater appropriation of a virtual world (see Ertmer 
& Ottenbreit-Leftwich, 2013; Koehler & Mishra, 2009; Prestridge, 2012). 
These three lessons enabled students’ opportunities to make greater choices 
interacting with the resources, other students and lesson aspects (e.g., pac-
ing). This consideration is based on the fact that a virtual world is built on 
a gaming platform and as such orientates the user to higher levels of agency 
and choice (Dickey, 2007). Hew and Cheung (2010) refer to this as the user 
acting on the world that can be considered in regard to objects such a space 
or board but also another user. 

Consideration 2: Pedagogical appropriateness of a lesson, even if a 
more traditional lesson sequence can be transferred from a classroom to a 
virtual space (see Lee, Sam, Patricia). The validity of this is based on us-
ers interacting with each other at a distance (Bronack et al., 2006; Dickey, 
2005) and therefore the platform itself becomes the vehicle or a virtual 
classroom. However, as virtual pedagogies are based on what Girvan and 
Savage (2010) term communal constructivism the environment creates a dis-
position towards collaboratively constructed knowledge and can be exam-
ined or framed within the quality dimensions category. The focus then be-
comes on the level of collaboration. For these three lessons, that did not per 
se advantage the virtual world with regard to high student agency due to a 
more traditional lesson structure, there was still a high score for student col-
laboration on each. In other words, as a stepping stone to moving to teach 
in a virtual world the lesson can be successful if there are high levels of 
collaboration within a stricter lesson structure (less choice). Task based and 
role play have been found to be the preferred pedagogical approach in other 
research studies (Girvan & Savage, 2010; Reisoğlu et al., 2017) which was 
also evident in this study. 

Consideration 3: Presence is important. Targeted development of re-
lationships through actions (jumping, hand signals) was evident in all les-
sons but also through collaborative discussion that supported students to 
give feedback to each other. Teacher-to-learner feedback was evident in ev-
ery lesson but there was also learner-to-learner feedback across four of the 
six lessons. Cheney and Bronack (2011) suggest that a presence pedagogy 



Teaching in a 3D Virtual World - Defining Teacher Practices 441

is needed that foregrounds social engagements of users but also facilitates 
the meaningful engineering of student-to-student-interactions with a focus 
again on maximising collaboration in virtual worlds. Whereas Bulu (2012), 
however, uses the framework of place, social and co-presence. In the obser-
vation protocol this was evident as going to a place, such as a World War I 
trench; social presence was evident in the relationship item and co-presence 
in learner-to-learner feedback. This highlights the design of a more com-
plete knowledge building community so that these items live and relate to-
gether rather than as individual terms. 

In summary and to explicate how to teach in a virtual world, the key 
elements to consider are lesson designs that have high student agency; 
a design that advantages the space (in other words, cannot be done in the 
classroom or adds value) as well as collaborative knowledge building activi-
ties; and the need to develop presence, a sense of place, social interaction. 
Notwithstanding the final more complex nuance that to teach virtually these 
considerations are melded together to create the user experience. This study 
brings an exploratory look at how to teach virtually. It has shed some light 
on sub-dimensions and items for further consideration as we advance our 
teaching to go beyond the physical classroom. 

Limitations and Future Research

The present study has some limitations that need to be addressed in fu-
ture research. First, most of the studies into virtual worlds that underpinned 
this research were drawn from the tertiary level. Research in schools is more 
complex but as this sector is advancing in the use of digital technologies and 
more importantly developing student capabilities for further education, there 
is a need for further research in this context. Also the use of virtual worlds is 
often contextualised to students at a distance from one another. However, it 
is important to consider and research how teachers in a classroom advantage 
the use of virtual worlds, such as in this study as a virtual excursion. 

As this was a qualitative exploratory study, only six pre-service teach-
ers were examined in total. These pre-service teachers were situated in the 
scenario of a classroom with a teacher-student relationship but also within a 
schooling context. It would be fruitful for further research to involve school-
age participants as the use of virtual worlds is integrated as a distance learn-
ing tool and a classroom based tool. This is especially important as we see 
the advance of fully online schools and also senior high school changes to 
an alternate timetable that includes home study days. 
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As a final note, future research pathways for the educational use of vir-
tual worlds is not only necessary but provides what we are interested in ex-
amining: that is, the pedagogy in virtual worlds as an antecedent for quality 
teaching in a classroom. It is an exciting time in education.
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