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Abstract

This paper reports on the design of an on-line #ten that enhanced pre-
service teacher practicum experience in the impurtarea of literacy
teaching. Research with more than 200 users osithelation showed that it
developed pre-service teacher understanding of tmgassroom situations
associated with the teaching of literacy by givihgm the opportunity to slow
down or accelerate classroom events, revisit ariteceon critical decision
points and replay events in the light of new un@emdings. This gave pre-
service teachers time to think critically about gdex teaching situations
which relied on the teacher’s ability to tune inthildren’s experiences,
engage with them in dialogue and negotiation ad aglutilise a range of
indirect instructions such as questioning, modglliand prompting. Pre-
service teachers reported that their experiencéh lite simulation enabled
them to more fully appreciate the impact of subtianges that experienced
teachers made during lessons.
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Introduction

Education systems face a crucial period as matlyeo€urrent cohort of experienced teachers retire
and their places are taken by the next generafitgachers (MCEETYA, 2003). This places increased
demands on teacher education institutions to gtaduare teachers but at the same time stakeholders
rightly demand that graduating teachers are knaydeble, highly skilled and dedicated professionals
(Ramsey, 2000).

Critical to the success of a teacher educationrprogs the practicum. But, as Ramsey (2000)

reported, current school-based practical expergenften consist of a series of isolated,
decontextualised lessons; or at worst it can bensnpported and disillusioning experience. Ramsey
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recommended that pre-service teachers engageeaxrpamded practicum supervised by fully
accredited teacher mentors. However, the costegptacticum is a significant factor in a teacher
education program. In addition, a shortage of jant places and suitable trained teacher mentors,
creates a situation where it is difficult to makajon changes to the current system without making
major impositions on both schools and teachers.

The pedagogical focus of the simulation is on #aehing of literacy skills in lower primary schaols
These skills are considered one of the keys toesscin schooling (Comber, Badger, Barnett, Nixon,
Prince & Pitt, 2001) thus, an important focus doegre-service teachers. Teachers of childrehén t
early years of primary schooling need to providprapriate sequences of learning experiences that
develop reading and writing skills (Purcell-GatEg95). It is also important that beginning teachers
understand the impact of classroom discourse atestlearning (Gee, 2000). This can be a very
challenging task for beginning teachers. The sitiadanakes use of research data on how exemplary
teachers facilitate learning and behaviour managéemighin primary classroom settings, in particular
during the teaching of reading and writing (Fregb&d_uke, 1990).

Pre-service teachers are often presented with deuaf different theories as to how to best organis
and facilitate their classroom literacy experienc8sch understandings can come from their pre-
service education, their experiences on practicadhideed their own experiences as learners. We
see a simulated environment as a way to demonsitheoretical perspective in action within a \attu
classroom. As such, a simulation has the potetatibé significant in developing student
understanding of literacy practices within a classn.

The purpose of this study was to conduct reseatohthe design and implementation of an on-line
simulation that developed pre-service teachersagedical knowledge and practices of literacy
teaching to children in the early years of schaplin

The key research question that the study addresasd

How can an on-line simulated classroom be desigoeshgage pre-service teachers in
decision-making about the use of appropriate ircdtamal and classroom management
processes and practices during literacy lessons?

A simulation is an ideal vehicle to achieve thepmse of this study as it can engage pre-service
teachers in an on-line environment that stimulatestained thinking about the appropriate use of
instructional and classroom management strategigmg literacy lessons. The incorporation of

specific elements typical to classrooms within #imulation allows for the user to experience and
experiment with a range of strategies as theyw#hltypical decisions a teacher would encounter.

Background

Simulations as learning environments have a loatphji of use in education and training. Jonassen
(1997, 2000) argued that computer-based simulatande powerful vehicles for learning by
applying the critical characteristics of the traahil apprenticeship. As such they apply a situated
approach to learning by focusing on the learningvidedge and skills in contexts that reflect the way
that the knowledge is used in real life (Brown, l{Bsl& Duguid, 1989). Jonassen’s work is supported
by studies into the complex learning situationspréed in computer games and other simulations.
Researchers such as Gee (2000), Aldrich (2004)Pagrkky (2004) identified various overlapping
learning principles that share four common featurést, they involve socially-shared intellectual
work that is organised to achieve a task. Sectmy, ¢ontain elements of the traditional
apprenticeship process that encourage studentvati®er and comment, make explicit much of the
know-how acquired, and permit the participationhaf relatively unskilled players. Third, they are
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organised around strategies necessary for acqurpayticular body of knowledge. Fourth, the
process of playing a simulation or video game ¢u$ed on the individual, but makes use of a legrnin
group to support decisions and provide reflection.

Limited research has been conducted into the usa-tihe simulations in teacher education as it has
only been in recent years that ICT has evolvetiegbint where researchers can begin to take full
advantage of its potential. Recent examples arevtiike of Eckersley, Richards and Schofield (2004)
who report on the development of an on-line sinoifatlesigned to introduce pre-service teachers to
the broad work culture of primary and secondaryset$h Gibson (2004) and others developed a
simulation that was based upon interactions amamgenical models of teacher actions, student
personality and student behaviour.

Approach
The study uses a development approach to the obs@Reeves, 2000; Reeves, Herrington & Oliver,

2005) (also known as ‘design research’ ‘design expt’ or ‘formative research’) and involved four
phases that are characteristic of this approadepisted in the diagram that follows.

Phase 1 Phase 2 Phase 3 Phase 4
Analysis of the » Development of »| Evaluation and » Documentation and
practical problem solutions within a testing of solutions reflection to produce
by researchers theoretical In practice 'design principles’
and practitioners framework

A 4 4
> v

<«

This paper focuses on phases 1 and 2 of this prafetbriefly reports on the preliminary outcomés o
phases 3 as phase 4 is still underway.

Phase 1. Analysisof the practical problem

The following research questions were posed to gainnderstanding of the practical problems
that the simulation was to address.

1. What does the current research say about thenihg and organization of literacy
lessons in lower primary school classrooms?

2. How can pre-service teachers experience thisvledge in ways that encourage them to
reflect on their current experience and access tamithl knowledge?

Researchers Kervin, Cambourne and Turbill who ltagss to decades of classroom-based
observation data addressed question 1. In additicextensive literature review on this topic was
written.

To address question 2 the researchers developgtketescripts of classroom learning events designed
to depict the research from question 1. Thesetsanipre trialed with a reference group of literacy
experts and expert teachers who suggested modifisatStoryboards of these events were then
created in PowerPoint and again reviewed by trereate group. These events were later used as an
initial framework for the simulation design.
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Phase 2: Development of solutionswithin a theoretical framework

The challenge for simulation designers is to créaee environments in ways that make them
authentic learning environments. This challengawdated us to look for guidance from the literatur
and one the most promising articles was a reviewdryington, Oliver and Reeves (2003). Their
review identified nine design elements of situdéadning environments and the challenge for us was
to operationalize as many of these as we could ioraline simulation. Table 1 below summarised
how we operationalized many of the nine design el@min the simulation. Later in the paper specific
screen captures will be presented to more fullisitiate these points.

Table 1 Operationalizing the Nine Design Elements

Design Element I nitial Prototype What we learnt
Provision of The Kindergarten classroom within the| Collection of classroom artefacts
authentic contexts | simulation has been developed from botfeg student work samples) adds to
that reflect the way | the teaching experience and classroom-the authenticity of the software.
that knowledge is based research undertaken by team
used in real life members.
The literacy focus is responsive to the
difficulties many pre-service teachers are
reported to experience with the
classroom application of often abstract
theory. The simulation prototype
provides an opportunity for the students
to operationalize the theory.
Authentic activities; | Teaching and learning experiences Need to further trial the teaching
access to expert incorporated within the simulation are | and learning experiences with
performance or collected from real classroom examples:‘real” Kindergarten children to
advice further develop and refine the
The Quality Teaching Framework (DET ,virtual experience.
2003) has been used to describe in detaleed to review the inclusion of
what is happening in the classroom withstudent updates according to the
specific attention on three targeted targeted audience of first year pre-
students. service teachers. Our trial has
indicated that the Quality
Teaching Framework is difficult
for students working at this level
to understand (need to focus more
on input rather than providing an
output).
Expert performanceg The simulated Kindergarten teacher
and modelling of provides a model of teaching practice.
process The user’s decisions impact upon the
teaching and learning experiences
offered and the interaction of the teacher
with students in the class.
Multiple roles and The user is able to take on the role of thAbility to monitor and track more
perspectives ‘teacher’. students who are reflective of the
diverse nature of classrooms.
Three targeted students within the The initial plan for this project
classroom can be monitored. provided for the user to take on a
selected role within the classroom.
However, as our targeted audience
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Design Element

Initial Prototype

What we lear nt

is pre-service teachers, it is
considered more meaningful to
allow them access to the role of
the teacher.

Support for the
collaborative
construction of
knowledge

Just-in-time support is offered through
summary sheets that feature links to cg
subject textbooks, mandatory policies

(NSW), classroom artefacts and relevg
web links.

bridrum or a way to capture the

Need to incorporate some type 0

user’s personal journey
nthroughout the simulation. This
would provide opportunity for
discussion about the thinking
space entries.
The incorporation of this softwarg
within pre-service teacher trainin
may change the role of a tutorial
throughout use of the simulation,

Reflection so that
abstractions and
generalisations can
be formed

The embedded thinking space provide
opportunities for the user to reflect on
what has happened in the simulated
classroom and plan, articulate and just|
future decisions as they occur.

5 The first prototype offered the
thinking space at decisive points
throughout the running time of th

fgimulation. The next version will
have this embedded tool availab
throughout the simulation, The
user will be able to decide when
they wish to access this tool.

Tools that enable
tacit knowledge to be
clearly articulated

The thinking space provides opportunit
for the user to articulate their
understandings at decisive points.

yOur trial of the prototype saw
many users taking physical notes
from the summary sheets. The
thinking space did not allow the
users to fully build upon their tac
knowledge.
The next version will incorporate
a “notebook” where the user will
be able to cut and paste from
summary sheets into a notebook
facility which they can later print
for their records.

Scaffoldings and
coaching by the
teacher at critical
times

Information about what the teacher is
thinking is available to the user. These
have been designed to allow the user t
enter into the ‘mind’ of a teacher and s
why they make the decisions they mak

We did not expand this feature

past the beginning of the
osimulation as the once users too
een their own role, we felt that thig
ewould have been a distraction.

Authentic assessmel
of learning within the
tasks

ntNot operationalized in this version

D

—

The design of this simulation is based upon segimgsets of authentic classroom teaching episodes
into interconnected short-term events called cy@ess of cycles can link in a variety of waysdmf a
diversity of possible teaching episodes. The way ¢#ach teaching episode unfolds is based upon the

decisions that users make about the managemem afdssroom, of students and of random events that

occur during each cycle. The simulation allowsuker to take on the role of the teacher of a Jirtua
Kindergarten classroom. The user is presentedavi{mdergarten class (5 to 6 year olds) consisting

26 students.
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The initial screen of the simulation (Figure 1)g@ets both the situation and the purpose of thésuse
interaction in his or her role as the virtual tesxclit allows pre-service teachers to explore &w#anof
appropriate instructional and classroom managepracesses and practices during literacy lessons.

ClassSim

Introduction

This Is & web based walk-through / simulation of a literacy block with Login § .
aKindergarten class, You are making decisions for the feacher ofthe  SeSSion name: Login |
class and will be required 1o make [ots of decisions about classroom

managementand organisation as well as the teaching and learning

experiences offered

Three targeted students will be presented and your task is to ensure
that at all times they are provided with opportunities for effective
learning. The challenge for you is to ensure that each student
achieves satisfactory learing outcomes during the literacy black.

© 2005 Faculty of Education, University of Wollongong - -

Figure 1: Initial screen

The simulation cycles reflect the problem-solvirsgune of classroom life. The user is required &ken

a series of decisions about the management ofaksroom, of students and of random events that
typically occur during a lesson. At other timesytiage required to make decisions about the sequence
teaching, for example: do they begin a lesson witlequencing episode, or a modelled reading episode
or a modelled writing episode, or a retelling damiliar story episode? Each of these decisionghmas
potential to impact on subsequent decisions in e&tiese described areas.

As the users make decisions about the managemém ofassroom and how they organise their
teaching and learning experiences, the simulatiows access to a branching cycle, representafize o
slice of time within the whole teaching period. BEagycle that the users engage with, presents thiém w
decisions related to that specific cycle. Careliegsn taken to ensure that a number of alternatesyc
can lead to similar student outcomes. This rei@®ittie notion that there can be several suitable
approaches to specific student learning needs.

The cycles focus on the concept of the days ofvinek within literacy-based learning and teaching
experiences—we believe this is a typical learnixggegience in a kindergarten classroom. The cycles
within the simulation have been organised as shaviaigure 2.

Three targeted students have been represented sintlulation, based on our own classroom teaching
experiences and other research data gathered fa@sraom observations. They are described below.

Bibi is a refugee child from Afghanistan. She haerbin Australia for two months, one month of which
was spent in a detention centre. She has limitggigtnand listens intently to the teacher. Bibi has
friend, Mary who has also been built into the siatioin story. The user is faced with a number of
decisions relating to this relationship.

Harley is medicated for Attention Deficit Hyperadty Disorder (ADHD). He finds the classroom
situation difficult and is frequently not engagedidg classroom lessons. If he is not medicatetthds
to distract and annoy other children. The teachemiare that Harley is being bullied by Gavin asd a
such the situation is being monitored.
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Before Class | Episode Selection

ClassSm

Current s ession:jy Logoul| gelele

|

Episode Selection

Teacher's assistant
7 Bibi

What will you do nextin your "days of the week” lesson? @J}mn“ng D o
Reading Harley
« Betelling of a familiar siory
+ Modelled reading using the day names Clas3 goals
+ Modelled reading using a poem
« Modelled reading using a calendar
Literacy Block

Writing
« Modelled Writng
« Innovation on & poem
+ Recountfocusing on the days of the week
+ Creation of a daily schedule
Language activities
+ Sequencing activity
+ Hangwriling task
« Poetry activity
« Search for days of the week in communily lexts

Finish Lesson

@ 2005 Faculty of Education, University of Wollongong

Figure 2: The cycles within the simulation

Figure 3 shows how the information about Gavinrespnted in the form of teacher notes to the user.
The notes are based on the type of notes thatdesagfpically keep. It is designed to add authéytio
the simulation.

Current session: bf log out] delete

ClassSim
Gavin - Teacher notes

| | i
Normally Gavin can concentraie for over 20 minutes if he Is actively | B

engaged in group work or independenttasks that he has an interest Sann

in. However, can be easily distracted by other students (such as Name: Gavin I‘ Harley

Harley). He has difficulty following a sequence of verbal instructions. . N |

He can recognise letiers of the alphabet but but his phonemic DB AoKT: 2 Il g | IS
awareness is limited to beginning sounds. He is aware that he is Gender: Male | | Qe

reading al one of the lowest levels in his class and easily gels upsel  Halr colour: Red | ‘

when he thinks that pecple are laughing at him for reading “baby” Height: 105cm L sl
books. Then he is likely to attack other students and even teachers. e

Other comments: Active

Behaviour contract
Individual program

He has been sent to the discipline coordinator on some occasions.

Several parentinterviews have been held but his father in particular
is not very supportive of the school. He does not see anything wrong -
he claims that Gavin is ‘picked on' by other children and just
retaliates. The teacher managed o negotiate a hehaviour contract
betwean home and school at this meeting

© 2005 Faculty of Education, University of Wollongong

return to SiMm

Figure 3: Teacher notes on Gavin

Phase 3: Evaluation and testing of solutions

Three trials have been conducted with this softwatie first year primary education students frora th
University of Wollongong. The first trial was coratad in 2004 with a cohort of twenty-four pre-
service teachers enrolled in their first year & Bachelor of Teaching program. These participants
were all studying through the alternate Knowledgédding Community (KBC) program. During this
session pre-service teachers focus on literacyagiducand all participants were based in classrooms
weekly. These pre-service teachers used the siioniliat a laboratory over two 90 minute periods.
They were arranged in adjoining pairs, so that gmyd converse and articulate their understanding
and problem solving strategies when using the sitiard. This trial identified a number of
refinements that could be made to the softwaregaldth some indication of how these users
interacted with the software (for further infornmattisee Ferry, Kervin, Turbill, Cambourne, Jonassen
and Hedberg, 2004).
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The second trial was conducted in 2005 with anatbeort of 24 first-year students enrolled in the
KBC program. The focus during this time was onubkers’ use of new design features (such as
navigation, time taken by the users, analysis sty trail left by the users and analysis of tliiigk
space entries). After this, 185 pre-service teacherolled in a core first year subject entitled
“Curriculum and Pedagogy 1” engaged with the saftw&ach trial drew upon a case study design
with data collected through researcher observatgami-structured interviews and analysis of user
entries in the embedded tool, the ‘thinking spadtential case study participants volunteerdgkto
involved in the research with a purposive samplecsed from these volunteers by the researchers. A
research associate was employed to assist reseatcltecord observations on a protocol during each
90 minute period. At the end of each sessionegkearchers using stimulated recall and semi-
structured interview techniques interviewed five-gervice teachers. The selection of these
interviewees was based on the observation dataieggbat we select participants who represented
pre-service teachers who were highly engaged witly engaged with or not engaged with the
simulation.

The data gathered were analysed using processiesaofeduction, data display and conclusion
drawing and verification (Denzin & Lincoln, 200a)his process was continuous and on-going and
informed our future observations as well as thectin of the next set of 5 pre-service teachelsto
interviewed. In total 10 pre-service teachers viterviewed (i.e. 5 for each 90 minute period).
Interview responses were transcribed and giventeviewees for verification.

Outcomes

Our experience with each of the trials showed tiiasimulation design has the potential to engage
pre-service teachers in deep thinking about thtealiclassroom environment. When asked if the
simulation was a useful and worthwhile experiemce participant stated:

“I think it was the closest thing to actually beiimga classroom that | have experienced at unityersi
It gave me something that was really tangible”.

The outcomes are briefly reported from the perspecif a pre-service teacher in this section as the
focus of this paper is on the design of the sinmutat Examples from our data are summarised below
and more extensive details on user trials willdygorted in future publications. Our overall anady
data from these trials suggests that interactidh aiclassroom-based simulation is a feasible way t
support and extend upon existing classroom-basgeriexce. Analysis of user interaction with the
simulation highlights three key implications foethse of simulations in pre-service teacher edutati

1. Identifying Potential Classroom Problems

Interaction with the simulation appeared to assstrs to develop an awareness of the challengegs the
face as a beginning classroom teacher. One peatitstated:

“you get into school the first time, you have neadabout kids with problems, because
when you were in kindergarten there were those kidsyou didn't pay attention to
them...so you have no idea of what problems you’iagto encounter.”

In particular, decisions around classroom managéewmithin the virtual classroom engaged many of
these users in dialogue with each other and compntien reflections in their thinking space endrie
The following excerpt from audio-recordings madelathe participants were using the software,
captures some discussion focused on the reactiartasfeted student to a decision made by the user.
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Hayley: Oh my god, Bibi is crying. What did | do?

Bree: Don’t worry she cries all the time. She hasdcfor me a few times now. Just ignore her and
she will stop.

Hayley: Ignore her?

Bree: Yeah, she hates attention. Read her prafdehar updates.

This excerpt also identifies the use of the suppwaterials when encountering such issues
within the software.

Many of the participants appeared to use the sitonl@o gain insight into some of the problems and
challenges that typically face classroom teach@ne participant referred to the ability to become
immersed in the life of a classroom:

in the everyday decisions you have to make andrimggons...and losing your train of
thought”, as a strength of working within the siateld environment (Rachel, 23.3.04)

All of those interviewed made similar remarks aneliminary data from the 2005 study with
180 users supports the notion that use of the aiionl develops pre-service teacher awareness
of the challenges they will face as beginning teash

2. New Per spectives and Reflecting on Preconceived | deas

One participant claimed that her use of the sinutadssisted her to “put things into
perspective”. This was a theme that consistentlgrgad throughout the analysis of the data.
The users of the simulation software identified¢éhermous scope of the role of the teacher and
associated demands with key stakeholders. The kemeade by one participant - “Is a teacher’s
job ever done???” — identifies an awareness ofdhgplex role of a classroom teacher. A
number of the participants were able to identifyearfor further study that emerged from their
use of the simulation. For example, one partidigaxpressed motivation to investigate the
areas of ESL teaching and bullying. This partintpstated:

“With the Simulation it's kind of made me think thHaam going to be faced with these things, these
challenges and | think the Simulation prepared roeerbecause now before | go on my prac I'm
actually going to read ... documents and I'm alsagdo refer back to the website that's available in
the Sim about bullying”.

The ‘thinking space’ encouraged many of the usethibk more deeply about the decisions that are
made on a daily basis as a teacher. In additienthimking space’ provided opportunity for the se
to acknowledge and reflect upon their preconceitleds about teaching.

One hundred and fifty seven out of 180 users filoen2005 cohort reported that the simulation
motivated them to think in more detail about theisiens that teachers make on a daily basis.

3. Development of Opinionsand New Ways of Thinking

The simulation appeared to encourage the useosrnodpinions related to different facets of teaghin
and to reflect on those beliefs. One participart &t in real life situations she can dismiss the
decision making process and does not “even batirgkihg about it”, however, the simulation is
continually asking, “What do | [the user] think?h& thinking spaces encouraged the users to justify,
reflect on and evaluate their decisions, and thifiggpant seems to believe that they achieveatins

in her case. She said that “seeing the thinkingesgizere and thinking, ok | have to have an opiwion
this” encouraged her to form and justify her balief
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Many of the participants identified that the vilteavironment within the simulation provided space
for the users to make decisions and take risksowithffecting real children. One participant
commented that she “...liked how you can go througth@eck your answers. You can go through
and if you don't like the consequences of your sieais you can go back and change it”.

In all of our trials users stated that they valtleglopportunity to record and justify their thingin
through the ‘thinking space’.

Concluding Comments

Our data showed that the simulation has the pateatidevelop pre-service teacher understanding of
complex classroom situations associated with taehieg of literacy by giving them the opportunity
to slow down or accelerate classroom events, teuisl reflect on critical decision points and rgpla
events in the light of new understandings. Thisegane-service teachers time to think critically @tbo
complex teaching situations which relied on thele#'s ability to tune into children’s experiences,
engage with them in dialogue and negotiation as agelitilise a range of indirect instructions sash
guestioning, modelling and prompting. Users coasity reported that their experience with the
simulation helped them to make their practicum epee more focused by giving them knowledge
and experience to more fully appreciate the impéstbtle changes that experienced teachers made
during lessons.
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